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SCHEDULE

SECTION A - INTRODUCTION

This Subcontract, effective upon signature execution of this Subcontract is hercby made and entered
into by and between The Regents of the University of California, 2 constitutional corporation and
instrumentality of the State of California, hereinafter called the "University"” and IBM Corporation,
heremafier called the "Subcontractor,” whose principal offices are located at 6710 Rockledge Drive,
Bethesda, Maryland.

The University has entered into Contract No. W-7405-ENG-48 as modified (hereinafter called the
“Prime Coutract™) with the U.S. Government (hereinafter called the "Government") represented by
the Department of Energy (hercinafter calied the "DOE") for performance of certain research and
development work at the Lawrence Livermore National Laboratory. This Subcontract is entered into
in furtherance of the performance of the work provided in the Prime Contract.

[n accepting this Subcontract, the Subcontractor agrees to perform the Subconitract work in accordance
with the following terms and conditions. No other terms or conditions shall be binding upon the
parties, unless accepted by them in Writing,

Some of the requirements herein for University approval are imposed by the Prime Centract, statute,
or government regulation. The Subcontractor recognizes that failure to obtain approvals may
Jeopardize its reimbursement for costs acerued hereunder. All requests for University approval

hereunder shall be directed to the person designated elscwhere in this Subcontract as the Contract
Administrator.

SECTION B - SUPPLIES AND SERVICES TO BF DELIVERED

The Subcontractor shall furnish qualified personnel, equipment, and facilities to perform the work
described in Appendix D, the Statement of Work, dated February 12, 1996, for the Accelerated
Strategic Computing Initiative, and in the Subcontractor’s Technical Proposal (Volume I) dated April
25, 1996 and revised Technical Proposal dated August 3, 1996,

The Subcontractor’s Technical Proposal (Volume I) dated April 25, 1996 and revised Technical
Proposal dated August 3, 1996 are hereby incorporated by this reference and made a part of this
Subcontract,

SECTION C - PERIOD OF PERFORMANCE

l. All work performed under this Subeontract shall be performed within forty-cight (48) months
from the date identificd in Section A. The Subcontractor shall perform the work called for in
Section B of this Subcontract. Milestone deliverics shall be made in accerdance with the
Milcstone Payment Schedule identified in Section F.1 b, of this Subcontract.
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2. Reports called for under this Subecontract shall be delivered only to addressees identified in
paragraphs a. and b. below in the quantities specified. Delivery to any individual or agency
other than these addressees 13 not permmtted unless specifically authorized in writing by the
Contract Administrator.

a. One copy of all unclassified reports shall be delivered to:

University of California

Lawrence Livermorc National Laboratory
Attn: Lyun Rippe

Ref: B331593

P.Q. Box 5012, MS L-650

Livermore, CA 945351

b. Three copies of all unclassified reports shall be delivered to:

University of California

Lawrtence Livermorc National Laboratory
Attm: Mark Seager

Reef: B331593

P.O. Box 818, MS L-060

Livermore, CA 94551

SECTION D - INSPECTION AND ACCEPTANCE

Inspection and acceptance of all items delivered under this Subcontract shall be at Lawrence Livermore
Natignal Laboratory, Livernore, California 94551.

SECTION E - CONTRACT ADMINISTRATION

L. The University Contract Administrator is: Lynn Rippe  Phone: (510)423-2176

University of California

Lawrence Livermore National Laboratory
P.O. Box 5012, Mail Stop L-650
Livermore, CA 94551

2. The University Technical Representative 1s: Mark Seager Phone: (510) 423-3141

University of California

Lawrence Livermere National Laboratory
P.O. Box 818, Mail Stop L-060
Livermore, CA 94551
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3. The Patent Counsel is:

U.S. Department of Encrgy
Oakland Operations Office
Office of Patent Counsel
1301 Clay Street

Oakland, CA 94612-5208

4, Address invoices to:

University of California

Lawrence Livermore National Laboratory
Accounts Payable Department, MS L-432
P.O. Box 5001

Livermore, CA 94551

LA

Payments shall be mailed to:

[BM Corporation

Government [ndustry
6710 Rockledge Drive
Bethesda, MD 20817

SECTION F - SPECIAL PROVISIONS

1. Payment

a, The firm fixed-pricc of this Subcontract is NINETY-THREE MILLION, FIVE
HUNDRED EIGHTY-NINE THOUSAND, EIGHT HUNDRED TWENTY-FOUR
AND NO/100 DOLLARS ($93,589,824.00).

Payments are subject to the availability of funds and will be made based on
subparagraph b. below upon verification by the University that performance is
satisfactory and in accordance with the requirements of this Subcontract,
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b. Milestone payments will be made in accordance with the following schedule:
Milestones | Deliverables Date Payment FY Total
FY%
1 Initial Project Plan Scp-96
2 ID System Delivery Sep-96
(Partial)
FY97
3 ID System Delivery Oct-96
{Final)
4 [D System memory Oct-96
upgrade {upgrade 256
nades to 256 MB
each, up from 128 MB
each)
5 Updated Project Plan Nov-96
6 1D App Dev Support | Nov-96
7 FY97 Plan Review Dec-96
8 P2SC Upgrade Jun-97
9 SW Dev Tools Nov-96
10 SW Drop One Dec-96
FY9§
11 PPC 604+ (@ Dec-97
225MHz
12 SW Drop Two Dec-97
13 Demonstration of Dec-97
Tech Refresh System
14 FY98 Plan Review Dec-97
15 Scalable Dev Env Jun-98
FY99
16 SST Demo Dec-98
17 SST Install & 1.5 TB Jan-99
Mem & 735TB Disk
(Lease Pay 1)
|8 Additional 1TB Mem Jan-99
FY0Q
19 SST (Lease Pay 2) Dee-99
Total 93,589.824.00) 93,589.824.00
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C. Opticns and Option Pricing

1 Purchase of Additional Initial Delivery System,
location to be determined at time ophion 15 exercised

2 Technical Refreshes to 225 MHz for Additional [nitial
Delivery System

3 Optional SST upgrade to 10 TFLOPS (target)/8.2

TFLOPS guaranteed. This upgrade would be
demonstrated in 12/99 and would include 1.5TB of
memeory and 75TB of disk. This system would
remain at LLNL until 1/2002, two years after its
installation {which would take place in 1/2000).
Additional On-site Support Personnel, per man year

Additional Dual-Ring FDDI adapters, each.
Additional HIPPI-800 adapters, each.

ATM-OC3 adapters, cach.

PHIGS and PHIGS Plus Software. License is for 128
COMNCUITENT USETS.

9 OpenGL software. License is for 128 concurrcnt
users.

10 IBM DataEXplorer software, Developers license.
License 15 for 128 concurrent users.

11 [BM DataEXplorer software, run-time licensc.
License 15 for 128 concurrent users.

co |3 |

12 Price for an optional upgrade of ID system memory
(upgrade 256 nodes to 256 MB each, up from 122
MB each)

{Order of Precedence

Any Inconsistency in this Subcontract shall be resolved by gving precedence in the following
order:

a. The Subcontract Schedule (excluding the Form 7500 General Provisions).
b. The Staternent of Work.

C. The Subcontractor’s Technical Proposal (Volurme I as revised.

d. The General Provisions including Attachment A,

e. Other Attachments and Appendices.
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Obligation Of Funds

The amount presently available for payment by the University and allotted to this Subcontract
for all items of Section B 1s TWELVE MILLION, FIVE HUNDRED THOUSAND AND
NO100 DOLLARS (512,500,000.00). It 15 estimated that this amount is sufficient to cover
performance by the Subcontractor through SEPTEMBER 30, 1996 (scc General Provisions,
Clause C6 entitled Limitation of University's Obligation).

Muodifications

The Contract Administrator is thc only person authorized to approve changes in any of the
requirements under this Subcontract and notwithstanding any provision contained elsewhere in
this Subcontract, the said authonty remains solely with the Contract Administrator. No
statement of any person whomsoever shall m any manner or degree modify or otherwise affect
the terms of this Subcontract, except for written statements of the Contract Administrator. In
the event the Subcontractor effects any such change at the direction of any person other than
the Contract Admunistrator, the change will be considered to have been made without authonity
and no adjustment will be made in the Subcontract price to cover any increase in costs incurred
as a result thereof.

Release of Information

Information regarding this Subcontract or the undertaking or any data developed hereunder
shall not be released, and the name of the University, the Lawrtence Livermors National
Laboratory, or the Government shall not be used, in any publications, news releases,
advertising, speeches, technical papers, photographs, and other releases of information,
without prior written approval from the aforementioned.

University Technical Representative

The individual identified as the University Technuical Representative (UTR) 15 the person
designated to monitor the work performed under this Subcontract. The UTR does not possess
authonty to change any of the requircments, including time of delivery or place of delivery,
under this Subcontract. Any direction accepted by the Subcontractor from the UTR or any
individual other than the Contract Administrator, or the Contract Administrator's technical
representative (CATR) if onc is specifically identified hercin, shall be at the sole risk of the
Subcontractor. If an individual {whether or not he or she is the UTR)} 1s designated clsewhere
in this Subcontract as the CATR, the scope of authority possesscd by that individual with
regard to this Subcontract shall be stated in this Subconitract. If an individual 15 designated as
the CATR but the scope of his or her authonty 15 not stated, the individual shall have no
greater authority than the University Technical Representative.
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Priority Rating

This Subcontract is assigned a priority rating of DO-E2 and {s certified for National Defense
under the provisions of the Defense Priorities and Allocation System (DPAS) Regulation (15
CFR 350). You are required to follow the provisions of the DPAS regulation mn obtaining
controlled materials and other products and materials needed to fill the requirements of this
Subcontract (see General Provisions, Clause A26 entitled Prioritics and Allocations).

Approval Of Techmical Data

[[' this Subcontract requires the Subcontractor to furnish any drawings, specifications,
diagrams, layouts, schematics, descriptive literature, illustrations, schedules, performance or
test data, or other technical data for approval by the University prior to Subcontractor
performance, the approval of the data by the University shall not relieve the Subcontractor -
from responsibility for any crrors or omissions in such data, or from responsibility for
complying with the requirements of this Subcontract, except as specificd below. Any work
done prior to such approval shall be at the Subcontractor's risk. The University shall have
thirty (30} calendar days to approve such data without affecting the project critical path.

[f the data includes any variations from the Subcontract requirements, the Subcontractor shall
describe such variations in writing at the time of submission of the data. If the University
approves any such vanation(s), a change order to the Subcontract shall be issued by the
University and, if appropriate, a bilateral modification to the Subcontract shall be negotiated.

Kev Personnel

It is agreed that the below listed key personnel or other personnel approved by the University
Contract Administrator as persons of substantially equal abilities and qualfications, arc
necessary and key to the successful performance of this Subcontract, and Subcontractor agrees
to assign such employees or persons to the performance of the work under this contract and
shall not reassign or remove any of them without consent of the University Contract
Administrator. Whenever, for any reason, onc or more of these employees 15 unavailable for
assignment for work under this Subcontract, or has been assigned less than full time to work
under this Subcontract, Subcontractor shail, with the approval of the University Contract
Administrator, replace such employee with an employee of substantially equal abilitics and

qualifications. Approval of the University Contract Administrator shall not unreasonably be
withheld.

Don Sayut, [BM Program Manager for ASCI
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10.

11.

12.

13.

Control of Subcontractor Employees

The Subcontractor shall not employ on the work any unfit person or anyone not skilled in the
work assigned to him or her and shall devote only qualified personnel to work under this
Subcentract. Should the University deem anyone employed on the work incompetent or unfit
for his or her duties and so inform the Subcontractor, the Subcontractor shall remove such
person, at no additional cost to the University, from work under this Subcontract and he or she

shall not again, without written permission of the University, be assigned to work under this
Subcontract.

Site Preparation

a. Site preparation specifications shall be furnished in writing by Subcontractor. These
specifications. shall be in such detail as to ensurc that the equipment to be installed
shall operate efficiently.

b. The University shall prepare the site at its own expensc prior to shipment and in
accordance with the specifications fumished by the Subcontractor and shall maintain
the site requirements throughout the period of this Subcontract.

C. Subcontractor shall inspect the site and report to University in writing the dates of the
inspection, any site preparations that do not meet specifications and the reasons
therefor, and the final inspection and acceptance of the site.

Secuntv Clearances

Some work performed under this Subcontract may be performed in a security area or require
access to classified mformation. All personnel intended to engage in work in a security area or
with classified information shall cventually possess a DOE "L" or "Q" type access
authorization. The type of access authorization required (L™ or “Q™) shall be determined by
the University. Be advised that to obtain a DOE "L" or "Q" access authorization, an in depth
background check and detailed personal information is required. Any Subeontractor employee
whose work assignment would require access but who cannot obtain a DOE "L" or "Q" access
authorization shall be removed from performing such work under this Subcontract. The
Subcontractor shall comply with all DOE and University security regulations.

Security Procedurcs

The terms and conditions of Appendix C, Security and Site Access, are hereby incorporated
nto this Subcontract.

B1315492
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14.

15.

16,

17.

18,

Documentation Requirements

a. Subcontractor shall furnish all documentation identified and described in the Statement
of Work dated February 12, 1996.

b. Title to all documentation and records provided or generated under subparagraph a shall
pass directly from the Subcontractor to the Government.

Software Licenses

All software licenses required under this Subcontract shall include a clause whereby the license
is fully assignable to the Department of Energy (DOE) for assignment to any succeeding primc
contractor to the University.

Work on University or Government Premises

The terms and conditions of Appendix B, Work on University or Government Premises, are
hercby incorporated into this Subcontract.

Option to Extend Term

The University reserves the unilateral option to extend the term of this Subcontract by one (1)
year beyond the current performance period. Any such extension shall be for the sole purpgse
of acquinng additional items or services within the scope of the work described in Attachment
D, Statement of Work. This provision shall in no way relieve the Subcontractor from
performing the work identificd in Attachment D, Statement of Work, within the forty-eight
(48) month period specified in Section C of this Subcontract.

Upon University request, the Subcontractor shall submit a proposal ior the option year. The
University shall then provide notice to the Subcontractor of its intent to CXercise an option
year thirty (30} days prior to the expiration of the Subcontract. There shall be no cost or
obligation to the University nor shall the Subcontractor begin work for the option year until
the University awards a Subcontract modification for the option year.

Software and Data Developed at Subcontractor Expense

The software and rclated data described in the Subcontractor’s Technical Proposal, Road Map
lo a Sustained Stewardship TeraFLOP System, section C, Software Technology Roadmap, are
in existence or will have been developed at the Subcontractor’s expense and will be delivered
with “limited/restricted™ rights pursuant to the Rights in Data - General Clause and the
Additional Data Reguirements Clause of the General Provisions to the extent that such
software and related data meet the definitions for treatment as proprnetary information.

Ri3[5ul
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19.

20,

2la.

Wherc data or software deliverable products result from collaboration between the
Subcontractor and the University, and such datz and softwars are developed with the
Subcontractor's cost sharc as defined in Appendix F, then such delivered products will be
subject to the copyright provisions of the ASCI Rlue Intellcetual Property Appendix E.

Taxes

The fixed prices for Milestones | through 15 do not mclude, and the University shall not be
charged for, any Statc Sales & Use Tax, as the University holds California Sellers State Resale
Permit No. SR-CHA 21-135323.

The fixed prices for Milestones 16 through 19 arc subject to California State Use Tax. Such
taxes are not included in the fixed price stated above, and shall be scparately identified in
Subcontractor's invoice. ' ’

Limitation of Ligbilities {Conscquential Damages)

[n no event shall either party be liable to the other for any indirect, special, incidental or
cconomic consequential damages. cven if the party had been advised of the foreseeability of
same, or liability to third parties arising from any source.

Right to Substitite Products

If, during the course of this Subcentract, the Subcontractor announces commercial products
that the Subcontractor determines can be substituted for products proposed herein, the
Subcontractor may propose delivery of such substitutes under this Subcontraci The
University shall not unrcasonably withhold approval of the delivery of such substitutes. In
the event that products proposed herein are no longer in new production at the required time of
delivery, the Subcontractor may propose delivery of substitute commercial products provided
that the functionality of the substitute produet is equal to or greater than the functionality of
the substituted product and provided further that the price for the substitute product is no
greater than the price of the substituted for product. The University shall not unrcasonably
withhold approval of the substitution.

For the purposes of this clause, functionality is defined as the capability of the substitutc
product, as determined by the University, to meet or exceed the official IBM published
specifications for the product for which the substitute is offered,

B2IL593
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13,

Acceptance / Ownership / Rask of Loss or Damage of Purchascd Eguipment

Acceptance will be deemed to have occurred on the date the Subcontractor installs the
machines. Owuership of each machine will pass to the University upon payment of the
purchase price. After the date of acceptance, the Umiversity will have responsibility for all
risk of loss of, or damage to, a machine.

Warranty of Equipment

The Subcontractor agrees that the materials, supplies and services fumnished under this
Subecontract shall be covered by the most favorable commercial warranties the Subcontractor
gives to any custemer for the same or substantially similar materials, supplics or services.
Such warranties shall include performance, workmanship, labor, materials, Subcontractor's
design or engineering contributions, and the Subcontractor shall fumish copics of same Lo the
University, upon request, Notwithstanding any other provisions of this Subcontract, the
Subcontractor also wartants that the materals, supplies or services furnished shall be of Lhe
most suitable grade and cxactly as specified in this Subcontract. The rights and remedics
provided by such warrantics shall be in addition to and shall not [imit any rights afforded to the
University by any other provision of this Subcontract,

Licensed Internal Code

A Subcontractar owns copytights in Liconsed Intemal Code (Code) and Subcontractor
owns all copies of Code, meluding all copics made from them. Code is an integrai part
of, and is required by, specified Machines (Specific Machimes) and executes below the
external user interface. If the University 1s the owner or the nightful possessor of a
Specific Machine, Subcontractor grants the University a license to use the Code
provided as part of, or in conjunction with, that Specihic Machine. Currently, Specific
Machines arc the ES9000s, 30902, 7011, 7012, 7013, 7015, 7016, 7133, 9076, 9391,
9392, 9394, 9385, 9404, 9406, 9672, 9674, and subsequently announced machines
Subcontractor offers with Licensed Intermal Code,

B. Each license aunthorzes the University:

I o exccute the Code to enable the Specific Machine to perform in accordance
with the Subcontractor’s otficiat pubiished specifications (specifications);

2. to make a backup or archival copy of the Code unless one is provided by the
Subcontractor. The University may use this copy only to repiace the orgmal
on the Specific Machine; and

3. to execute and display the Code as necessary to maintain the specific Machine.

GEXIREY
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The University may not;

L. othcrwise copy, display, adapt, modify or electronically distribute the Code
cxeept as may be authorized in the specifications;

2. reverse asscmble, reverse compile, decode or translate (the Code; or

3. sublicense, assign or lease the Code except as provided for in General Provision
A5, Assignment of Subcontracts.

The University will include the copyright notice(s) and any legend(s) on cach
authorized copy.

The University may transfer possession of the Code-to another party only with the
transfer of the Specific Machine. The University’s license is discontinued when the
University 15 no longer an owner or a rightful possessor of the Specific Machine.

24, Leased Equipment

A.

Title

Title io the Equipment delivered under the leasc portion of this Subcontract remains in
Subcontractor, and thc University will not dispose of or encumber any of
Subconiractor's interest in the Equipment. Subcontractor may label the Equipment to
evidence ownership and University shall, at the request of Subcontractor, join
Subcontractor in exccuting one or more Unitorm Commercial Code financing statements

or other documents rcasonably required by Subcontractor to evidence or perfect
Subcontractor's interest in the Equipment,

[nitial Term

Although the Milestone Payments listed above in Section F, paragraph 1.a provide for
payment for the leased machines during the term from its effective date until the end of
the performance period of the Subcontract, the initial term of the lease period shall be
trom 1ts effective date until the end of the current University fiscal vear. This Lease
may be renewced by the University in accordance with Paragraph C below. Subject to
such renewals, this [case shall remain in force and effect until the Period of Performance
i5 completed as specified in the Subcontract. This Lease shall terminate only at the end
of cach fiscal year within the period defined in Paragraph C except in the case of
University termination for convenience or default as defined in the General Provisions.

B3 1563
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Renewal Option

This Lease is intended to continue throughout its Lease Term, however, because of
Umversity fiscal ycar constraints, the Lease is subject to renewal by the University for
cach applicable University fiscal year. Each fiscal year renewal shall be effected by the
Untversity giving written notice of renewal to the Subcontractor before the first day of
each fiscal vear or within thirty (30) days after University funds become available for
renewal, whichever is later; provided the University shall have given preliminary notice
in writing of its mtention to renew at least sixty (60 days before the end of the then
current fiscal year. Such preliminary notice shall not be deemed to commit the
University to renewal. Subconiractor understands that Umniversity must rely on
annually appropriated and allotted federal funds furnished undcr Contract W-7405-
ENG-48, or successor pnime operating contract, in order to make the payments

- -required by this Subcontract. Nothing in this Subcontract shall be construed to requirc

the University or the Department of Encrgy to viclate the prohibitions of 31 USC 655
(Anb-Deficiency Act). Therefore, the University, at its sole option, may cancel this
Subconiract at any time upon two (2) weeks written notice to Subcontractor that funds
have not been or will not be provided by DOE to Contract W-7405-ENG-48, or
successor prime operating contract, which may lawfully be used for the obligations
under this Subcontract. Such cancellation shall be without penalty to University.

Nonrenewal

In the event the University does not exercise its option to renew, in accordance with
Paragraph C above, all funds previously paid shall be retained by the Subcontractor.
Unless stated otherwise n this Subcontract, those machines not renewed shall be
returned to the Subcontractor in the original condition, as delivered, ordinary wear and
tcar excepted. Thc University shall be responsible for transportation expenses
associated with the return of the equipment to the Subcontractor.

Risk of Loss

In the event a machine is lost, destroyed or damaged beyond repair due to general perils
(excluding loss or damage caused by University negligence, nuclear reaction, nuclcar
rachation, radicactive contamination, war, insurrection, rebellion or weapons of war for
which the University shall be solely liable) the Subcontractor shall relieve the
University of liability for the lease term subsequent to the month in which the loss
occurred, and this lease shall be deemed ended for the affected machines.

331503
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F. End of Lease Provisions

At the conclusion of the term of the lease, the machines shall be returned to the

Subcontractor in the same condition as delivered, ordinary wear and tear excepted. The
Subcontractor shall be responsible for deinstallation and transportation,

If the University decides to purchase the equipment at the end of the lease term, the
Subcentractor will prepare and submit a purchase price proposal. When the University
and the Subcontractor have agreed upon the terms and conditions for the purchase and

the Subcontractor receives payment of the purchase price, title will pass to the
University.

25, Appendices

All Appendices listed in the Table of Contents of this Subcontract and not elsewhere

incorporated into the Subcontract, are hereby incorporated into the Subcontract in their
entirety,

SECTION G - GENERAL PROVISIONS

General Provisions comsisting of the clauses in Los Alamos National Laboratory Form 7500,
December 1993, identified below are incorporated in this Subcontract,

L. All of the clauses of Section A with the exception of the following clauses which do not apply to
this Subcontract:

Clause A6, entitled Audit - Negotiation
Clause A12, entitled Disposition of Materials

Clause A30, entitled Security Access Authorization and Operations
Clause A31, entitied Subcontractor Cost and Pricing Data

Clause A32, entitled Unclassified Controlled Nuclear Infarmation
2. The following clauses of Section B are incorporated:

B3, B5, B7, B8, Bl1, B14, B19, B26, B27 (or BZ8 if small business), B34, B37, B39, B41, B47,
B4R

Clause B35 is replaced with Attachment A to LANL Form 7300, Clause B35, Rights in Data -
General, which is hereby incorporated into this Subcontract

3. The following clauses of Section C are incorporated:
CI, C2, C3, C4, C5 (applies to on-site maintenance and services), 6, CI10, C13, C15

B331593
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Form 7500

General Provisions
for Subcontracts

December 1995

LOS ALAMOS
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Form 7500, Definition of Terms and Preamble

Definitions

As used in this farm, the fellowing termms have the meanings stated:

(a)

(b}
{2
(d}

(e}

(gl

[R)
in
i

(k)

(I}

(rm]

Savernmen! Contracting Officer — a fepresentative of the Government with the authority to enter inte, administer.
and/or lermimnate Government contracts and make related determinations and findings.

DEAR — The Department of Energy Acquisition Reguiation,
DOE — The United States Department of Energy.

FAR — The Federal Acquisition Regulation.

Zoods — All tangibla property, except land or interest in land, and including toaling, equipment, materials, supplies, ete,, required for or
produced in the pedormance of the subcontract.

Govemment — The government of tha United States of America,

Subcantract — A subcontract is a legally binding agreement issued under the Prime Contract and between the University and a third
party that containg the assental terms and eonditions under which goads or services will ba furnished ta the Laboratory.

“Head of Agency” — Means the Secretary, Deputy Secretary, ar Under Secretary of the United States Department of Energy.
Subconiractor — The party entefing into the subconiract with The Regents of the University of California.

Lowar-her subconiractor — An individual or legal entity that has entered inta an agreerment with a Subcontractor far tha dalivery of
goods or services necessary for the Subcontractors perfamance of the subcontract,

Liniversify — The Regents of the University of Califaria, a constitutional corparation and instrumentality of the State of California,
which cparates Los Alamas National Laboratary under Prime Caontract W-7405-Eng-36 for the Department af Energy.

Contract Admirisirator — The representativa of the University of California autherized to address cantractual issUBs. and executa
andiar admirister subcontracts on behalf of Los Alamos National Labaratory,

Scheduie — Sections A through G of the subcontract dacurient.

Preamble

1a)

o)

(c)

Fursuant to the terms of Contract W-7405-Eng-36, the University has agreed to appropriately treat requirements of
faderal statutes and Presidential executive orders in pracurements using funds provided under the contract.
Cansequently, many of the standard terms and conditions contained herein are similar to terms and conditions used by
federal agencies. However, the University is not a federal agency or instrumentality; the use of similar terms and
cenditions is only far the administrative canvenience of the University.

The Subcantractor shall furnish the goods and/or services covered by the subcontract subject to all the terms and
conditions set forth in the subcontract which the Subcontractor, in accepting the subcontract, agrees to be bound by and
to comply with in all particulars, and no other terms or conditions shall be binding upon the parties uniess hereafter
accepted by them in writing. Written acceptance of shipment of all or any pertion of goods or the performance of all or
any pertion of the services covered by the subcontract shall constitute ungualified acceptance of all University general
provisions. The terms of any propasal referred to in the subcontract are included and made a part of the subcontract
only to the extent of specifying the nature of the goods or services ordered, the price therefore, and the delivery thereof.
and then only ta the extent that such terms are consistent with the general provisions of the subcontract.

This form incorporates ane or more FAR and/or DEAR clauses by reference. The version of the FAR andior DEAR
clause in effect as of the effective date of the subcontract shall apply with the same force and effects as if they were
given in full text. Upon request, the cantract administrator wiil make the full text of the clauses available,
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Form 7500, Section A

Section A Clauses Apply to All Subcontracts.

Urless specifically cited in the Schedule as not apolying or icentified in the clause as being self-geieting, the
clauses iisted celow shail apcly w0 all suocontracts into which this document is incorporated.

Clause #

Titla Page #
A1 | Affirmative Acticn far Handicacped Workers A
A2 | Affirmative Actien for Special Disabed and Vietnam Era Veterans A2
Al - Antikickback Procezures a2
Juy.4 - Assignment aof Claims A3
AS | Assignment of Subcontracts A3
AL i Audit - Megotiation Ad
AT Buy Amerncan Act - Supplies &5
Al - Clean Air and Water | A5
~5 | Contract Work Hours and Safety Standargs Act - Overtime Comeensation AL
A10 | Cenyict Labor A
411 Cevenant Against Conungent Fees | AR
Al2 Chsposition of Material AT
A13 Chisputes AT
Ald Employment Reports on Special Disabled Veterans & Veterans of the Vietnam Era AB
A15 Equal Oppartunity A8
A5 | Examinaticn of Records by Comptraller General ! A8
AT Gratuities E Ag
A18 Hazardous Matenal ldentificatten and Material Safety Data ! A0
219 Limitation on Payments to Influence Cenain Federal Transactions A1
=20 Notice and Assistance Recarding Patent and Copyright Infnngement | A1E
AZ1 Ncuce ef Labor Disputes ] ] | AlS
Al Cficiais Mot~ T aneafit ! AE
A23 | Praference ‘or ~rivately Owned U S. - Flag Commercial Vessels ATE
A24 | Prafarence for U3, - Flag A«r Carrers AT
425 | Prirting A18
A26 | Priornes and Allocaticns ATE
AZT Protest After Award &8
AdS Fecured Scu-ces for Jewsal Bearngs ard Selated Itéms 413
A2 SEcuriy Azl
&30 SeCUrly Accass Authonzalon ang Cperaticns Secunny Ry
A3 - Suscontracior Cost or Pricing Data P22
A7 v Jdnciassified Contrailes Muclear Information nla
A32 1 Utuzaton of Lacor Surplus Ares Cancerrs n25
A4 L Utization of Sman Business Concerns & Small Disacvantages Business Concemns AZE
A3E | Uthzator of Wormen-Owred Small Businesses AZT
A28 | Walsh-Healay Public Contracts Act | ALT
Form 7500
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A1, Affirmative Action for Handicapped Workers (Incorporated by Reference) (FAR 52.222-36/Prime Cantract |
Article 10, Clause 14)

(This clause aggolies If the subcontract exceeds S2500.}

A2, Affirmative Action for Special Disabled and Vietnam Era Veterans (Incorparated by Reference ) {FAR
52.222-35/Pnme Caontract Articie 10, Clause 12)

(The above clause applies if the subcontract exceéeds 510,000,

A3, Antikickback Procedures (FAR 52.203-7/Prime Contract Article 10, Clause 3)

(a) Definitions. "Kickback *means any money. fee, commission, credit, gift, gratuity, thing of value, or
compensation of any kind that is provided directly or ingirectly to the University, a University emplayee. 3
subcontractor, or a subcontractor employee for the purpose of improperly obtaining or rewarding favorable
treatment in connection with 3 subccntract at any tier reianng to the prime contract.

"Darson. Teans a corparation, partnershup. business association of any kind. trust, joint-stock company, or
individual. "

"Srime contract,” means contract W-7405-ENG-36 between the United Stated Department of Energy (COE!
and The University of California, Los Alamos National Laboratary (University) for the purpose of obtaining
supplies, materials, equipment, ar sarvices of any kind,

"University employee,” means any officer, par 1er, employee. or agent of the University.

"Subcontrset.” means a contract ar contractual action entered into by the University or a higher-tier

subccntractor for the purpose of cbtaining supplies. materials, egquipment, cr services of any kind under the
crime cocniract.

"Subcontractor,” means (1) any person. other than the Uriversity, wno offers to furnish ar furnishes any
supplies. materials, equipment, or services of any kind under the pnme contract or under a subcantract entsred
into in connecton with the prme centract, and (2) includes any person who offers to furmish ar furnisnes
gereral supplies to the University or a higher-tier subcontractor.

"Subconiractor employes. " means any officer, pantner, employes, or agent of a subcantractor.

=]

Tha Ant-Kickback Act of 1985 {41 USC 51-58) {the Act) prohibits any person from
(1: Providing, attermnpting 1o provide, or offering to proviae any kickoack!
i2) Soicitng, accepting. or attempting to gccact any kickbacs: ar

i 3% Including. diregtly cr indirectly, the amount of any kickzack in the subconiract price charged by the
Subcontractar to the University, or in the subcontract price chargea by a lower-tier subcontractor 1o the
Subcontracier.

ici{*y The Suncontracter will have In clace and “sllow reascnable crocedures designed to pravent and defact
possible viciatien of the Actin (s own operauans and in s direct business relationships In connectcn with
orime contract,
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\Z) When the Subconiractor has reasanabie ground to believe that a viciation of the Act may have occurrad,
the Sutcontractor shall promptly report in writing the possible vialation. Such reparts shall be made 10 the

Laboratory's Controller. or Laboratory's Counsel
[3] The Sugcentractor shall cocperaie fuily with any wnvestgation of a possibie victation of the Act,

(4} Regardless of the subcontract tier at which a Kickback was provided, accepted or charged in conrecticn
with the prime contract sn viciation of the Act, the Unwersity may

{1} Offset the amount of the «ickback against any monies owed by the University under the subcontract;
and/or

(i} Direct the subcontractor to withheld from sums owed to 3 lower-tier subcontractor. the amaunt cf the
kickback. The Unwersity may dirgct that the monies withheld be paid to COE or if DOE has offsat the
monies under the prime contract, paid to the University. In either case, the Submnlractur shall notify the

Liniversity when monies are withheld.

{in) Mothing in this clause grecludes any contractual or common law remedy availabie to the University.

(2] The Subcontractor agrees to incorporate the substance of this zlause, including this subparagraph k:‘:E;, N

alt lower-tier subcantracts under the subconiract.

Ad, Assignment of Claims (FAR £2.232-23)

1a) The subcontract or any nght, remedy, or abligation hereunder 1s assignable in whole or in gart by the Univarsity
to the Government or its designee. Under the Assignment of Claims Act, as amended. 31 U.5.C. 3727, 47
U.S.C. 15 (herginafter referred to as the Act). the Subconiractor may assign its rights to be paid amcunts aue
cr to become due because of the performance of the subcontract tc a bank, trust company, or other financ:al
institution, inciud:ng any federal lending agency The assignee under such an assignment may thereafter
further assign or reassign its right under tne onginat assignment to any bank, trust comgany . or other firancial

Institution.

ib) Any assignment or reassignment authorized under the Act 1o this clause snall cover all unpaid amounts
payable urder the subconiract and shail not te mace o more than ang party, except that an assignment ar
rezssignmert may e made to cne party 23 agent or rrustee for two or more parties particicating in the

financ:ng of the scubeontract.

i2) The Sutcontractor shaill not furnish or disclose to any assicree under the subcontract any cfassified dacument.,
Inclucing the suscontract or information related o work under the succontract untl the University authonzas
such acicn in writing.

A3, Assignment of Subcontracts (ELS-43 Exnibit C, Article 12}

The subceniract or any nght, remedy, or coligaton arisirg out ¢f the subcontract 1s assignable inwnaie o i part
by the Unwersity to the Sovernment or its cesignes. S«Cept 85 12 any payment due hereunder the subconiractis
rot assiqnable oy tne Subcontracter without the written approval of the Unwersity.
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Ab, Audit-Negotiation (FAR 52.215-2)

(This clause appiies if the subcontract exceeds the amount set forth in Part 13 of the FAR and was entered into oy
negonatcn. )

ia] Examination of Casts. |f the subcontract is a cost-reimbursement. incentive, time-and-material,

iabar-hour. ar price-redetarminabie. or any cembination of these, the Subcantractor snail maintain, and the
University or representatives of the University, including employees of the Government. shall have the right
examine and audit books. records. documents and other evidence and accounting procedures and practices,
regardless of form (e.9., machine readable med:a such as disk, tape, etc.} or type (e.g., data bases,
applications software. data base management software. utiliies, etc.) sufficient to reflect properly all costs
claimed to have been incurred in gerfarming the subcontract. This right of examination shall include inspectian
at all reasonable times of the Subcontraciors facilities or pans of them engaged in performing the subcontract.

(b} Cost or Pricing Data. If, pursuant to law, the Subcontractor has been required ta submit cast ar
pricing data in cennection with pricing the subcantract ar any modification to the subcontract, the University or
representatives of the University. inciuding employees of the Government, shall have the right to examine and
audit all books, recards, documents. and other data of the Subcontractor regardless of form (e.g., machineg
readable media such as disk, tape etc) or type (e.gq., data bases. applications softwara, data base
management scftware. utilities. eic ) :ncluzing comeoutations ang projections related to proposing, regotiating
pricing, or performing the subcentract or madificaticn in order (0 evaluate the accuracy, cempleteness, and
currency ~f the cast ar pricing data submitted. aleng with the computations and projections used. The right of
examinaicn shall extend to all documents necessary (0 perm!t adequate evaluation of the cost of pricing data
submitted. alang with the computations and grojects used.

(¢} Reports. If the Subcontractor is required to furnish cost, funding, or performance reports, the
University or appropriately authorized representatives of the University. including emplovees of the
Gavernment, shall have the right to examine and audit books. records, other documents, and supparting
matenals for the purpose or evaluating (1) the effactiveness of the Subcontractor's policies and proccedures to
aroduce data compatible with the objectives of these reports and (2) the data reported,

(d) Availability. The Subcontractor shall make avaiable at its office{s) at ail reasonable times the
matarials described in paragrapns (a) and (o) 2cove for examination, audit. or reproguction unti three years
after final payment under the subcontract or for any shorter zeriod specified in Subcart 4.7 of the FAR,
Ceontractor Records Retention. or for any longer period required by statute or by otner clauses of the
sutcentract. In additien

(1) 1f the suzecentract is completely or parually termirated. the records retating to the work terminated
snaii be made available for three years after the resuiting final termination settlement: and

(21 Records relating to apoeals under the Disputes clause or to litigation or the settlement of claims
ansing under of relating o the subcontract shzll be mace available untd such appeais. litigation, or ciaims
zre discosed of

{e) Except as otherwise pravided in FAR Suboart 4 7, Centractor Records Retention. the Subcontractor
may transfer computer cata in maching réadate ‘orm from one reliable computer medium to ancther. The
Subcontractasr's computer data retention ard ransfer procedure shall maintain the integrity, reliability, ara
security of the criginal data. The cortractor's chaice of form ar type of materials descnbed in paragraphs (3),
oy, and (C) of this clause afecis naither the Subcontractor's obligations nor the Government's rights under in:s
clause.

‘fi The Succontractor shail insert a clause ;ontaning all the tzrms of this clause, including this paragrach
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(f]. i all cost reimbursatle lower-tier subcantracts under this subcontract that are aver the small purcnase
limitaticn in FAR Part 13 altaring the clause only as necessary to identify properly the contracting parties znd
the University under the Gavernment prime contract,

AT, Buy American Act - Supplies (FAR 52.225-3)
(a) The Buy American Act (41 U S.C. 10} orovides that the Government give preference to domestic end ~raducts.

tc) Definitions. "Components. " as used in th:s clause, means those goods incorporated directly into the end
produets.

"‘Domestic end product, ™ as used in this clause. means (1) an unmanufactured end product mined or croduced
in the United States. or (2] an end product manufactured in the United States, if the cost of its compenents
mined, produced. or manufzctured in the United States exceeds 50 percent of the cost of all its compenents.
Components of foreign crigin of the same class or kind as the products referred tatin subparagrapn (c)i2) or
(c}[3) of this clause shall be treated as domestic. Scrap generated, cellected, and prepared for processing in
the Unites States 1s considered domestic.

"End products, * as used m this clause means those goods ‘o be acquired for public use under the subcontract.

-
L]

ic) The Subcontractor shad use arly domestic end preducts, except those
(1) Fer use cutside the United States;

(2} That the Government ¢zi2rmines are not mined. produced. ar manufactured in the Unitea States in
sufficient and reasonably avalable cormmercial quantities of a satisfactory quality:

(3) For which the apclicable federal agency determines that domestic preference wauld be inconsistent with the
pubhc interest. or

4] For which the appicable federal agency determines the cost to te unreascnadie.

[ The foregoing requirements are gdmimstared in accordance with Executive Grder No 10582, dated December 17
1954, a5 amended. and Subgar 25,1 ofthe FAR |

A8, Clean Air and Water iIncorporated by Reference’ (FAR 52 223-2/Prime Cantract Articie 14, Clause 4]

‘The acove clause spplies if the subcontrach s expected to exceed 5100.000

A9, Contract Work Hours and Safety Standards Act - Overtime Compensation [FAR 52.222-4)
(This clause applies if the subconiract excesacs S25C0 )

13} Overtime Requirements. Mo Subconiractor or lower-ter suzconiractor contracting for any part of he
sutbcontract wark that may raguire orirvowe tne emoicyment of .aborers or mechanics (sas FaAR 22 3007 shall
require ar permit any such laborers or machanics i ary workweek in which the individual is empioyes on such
WwWork to work in excess af 40 hours in such workweaek uniess such aborer or mechanic recaives comoensation
at a rate nctless than 1 5 tmes the basic rate of cay for ail hours worked In &xcass af 40 hours in sdcn
warkwesk,
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(b) Violation, Liability for Unpaid Wages, and Liquidated Damages. In the event of any violation of

the provisions sat forth i paragrach (a) of this clause, the Subcontracter and any lawer-tier subcantractor
resporsible therefore shall be liable for the unpaig wages. In addition, such Subcontractor and lower-tier
subcontraciar shall te liable to the Sovernment [in the case of work done under subcontract for the District of
Columbia or a territary. o such District cr to such terntory) for liquidated damages. Such liquidated damages
shall be computeg with respect ta each individual labarer ar mechanic employed in violation af the provisicns

; set forth in paragraph {a) of this clause in the sum of $10 far each calendar day on which such individual was
required or permitted to work in excess of the standard workweek of 40 hours withaut payment of the overtime
wage required by provisions set forth in paragraph (a) of this clause.

(¢) Withholding for Unpaid Wages and Liguidated Damages. Upcn its aown 2. or upon written
request of an autharized representative of the Department of Laber, the University shail withhold or cause to be
withheld. fram any moneys payable on account of work performed by the Subcontractor ar lower-tier
subcontractor under any such subcontract; any other Federal contract with the same Subcontractor, or any
Federally-assisted contract subject to the Contract Wark Hours and Safety Standards Act that is held by the
same Subcantractar, such sums as may be determined to be necessary to satisfy any liabilites of such
Subcontractar or lower-tier subcentracior for unpaid wages and liguidated damages as provieed in the
provisicns sat farth in paragraph (&) of this clause.

{d) Payrolls and Basic Records. .

(1) The Subcentractor or lower-tier subcontractor shall maintain payrolls and basic payreil reccords during
the course of subcontract wark and shail greserve them for a period of three years from the ccmpletion of the
subcantract for all laberers and mechanics warking on the subcontract. Such records shall contain the name
and address of each such empioyee, social security number, correct classifications, hourly rates of wages oaid,
daily and weexly number of hours worked. deductions made, and actual wages paid. Maothing in this paragrapn
shail require the duplication of records reguired to be maintained for canstruction wark oy the Department cf
Laker regulations at 2% CFR 5.5(a)(3) implementing the Davis-Bacon Act.

{21 The records to be maintained under paragraph {d}(1) of this clause shall be made available by the
Subcortractor ar lower-tier subcantractor for inspection, copying, or ranscription by authonzed representaiives
of the University, the DOE. or the Department of Labor. The Sutcontractor or lower-tier subcontractor shall
permit such representatives to interview employees during warking nours cn the job.

(2] Subcontracts, The Subcantractor or lower-tier subccentracter shail insert in any subcentracts the
crowvisions set forh in paragrapns (@) througn (e} of this clause and also a clause requiring the subcontracters
to include these grovisions in any lower-tier subcontracts. The Subcontractar shall be responsipie for
cemoliance Sy any lower-ter subcontractor with the provisions s&t forth in paragrapns (3] through [e) of this
ciause.

A10, Convict Labor fincorporated by Reference) (FAR 52.222-3)

A11, Covenant Against Contingent Fees (FAR 32.203 5 as medified by DEAR 870.5203-1, Prime Centract
Artcle 18, Clause 4)

‘a) The Subcontractor warrants that no persan or agency nas been empicyed or retained o
salicit or obtain the subcontract uzan an agréement or undersianding for & contingent fee, except a bona fice
empioyee or agency. For breach or vialation of this warranty. the University shall nave tne right tc annui 1ne
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subcentract without liab:ty er, in ds discrenon, to deduct from the subcontract price or considerauon or
otherwise recover tne full amount of the contingent fee.

(b) Definitions. "Bona fide agency. " as used in this clause means an estaolished commerzial or sailing
agency, maintsined Ty a subcontracior for the purpose of securing business, that neither exerts nor propcsas
0 exertimproper influgnce to sche:t or abtain Government contracts or University subcentracts ror halds itsalf
cut as being acle o abtam any Government contract aor Uriversity subcontract through improper influence.

"Bona fide empioyee." as used n this clause means 2 gerson employed by a2 subcontractor and subject to the
subccntractor's supervision and cantrol as to time. place, and manner of performance, who neither exerts ner
oroposes 1o exert imoroper influence to solicit or obtain Government contracts or University subcontracts nor

nalds cut as being at:e to ootain any Gover -2nt contracts or University subcontract through improper
influence.

"Cantingent fee. " a5 used In th:s c'ause means any commission, . :2ntage fee, brokerage fee, or cther fee
that i1s cantingent upon the success that a person or concern has in securing a2 Government contract or
University subcontract

“Improper Infiuence,” as used in this clause mezns ary influence that induces or tends to induce a University cr
Government employee or officer to give consideration or to act regarding a Government contract or Unlversﬂ‘f
suocontract an any basis other than tne meants of the matter.

(c) Lower-tier subcontracts. Unless ctherwise authorzed by the University in writing. the Subcontracter shall
CEUSE provisions similar to the feregaoing to be inserted in ail lower-tier subcontracts entered into under this
subcontract,

A12, Disposition of Material LANL Internai Clause]

Uzen cemeletion or termination of all werk under the subcontract. the Subcontractor snall prepare for < ~prent,
deliver. or dispose of ail gogds recewved fram the University and all residual googs praduced in connecuan with the
cerrormance of the subcantract that may te directed by the University or as specified in ather gravisions of the
subcontract. All goods crocuced or requirea 1o be delivered under the subcontract become and remain the
preperty of the Umiversity anaior the Government.

A13, Disputes (LAML internal Clause)

13) Excant as ctherwise provided for :n the subcantract all disputes ansing unger or relating ¢ the subcontract
znaii be resalved in accordance with this clause.

o) Definition, "Claim. " 235 uses 1 this clause, means a wntten demand or written asserticn by ane of the
Contrecung cares sesking, as a matter ¢r nght, the paymenrt of money in a sum certain, the sajustment ¢r
interpretztion of cantract terms, o otner relief ansing wndar or relahng Lo this sutcentract

‘ot Urless ctherwise orovicad forin the succontract. a claim oy the Subcontractor must be fled within 30 zzlengar
days after tre Sceoontracior <nows. or shoulz nave snowe 21 the facts gwving rise thereto,

V20 Ay claim by the Succontractor snall first b presentad to the University's orocurement specialist, who shal
atlemer o résoive this mater f e Zlaim s not resalved oy the Unwersity's precurement specialist ir 2 marnar
satisfactary to the Subcortrazter. ang the Sudconiractor aesires to pursue further action, the ciamm must ¢
presented in writing 1o the Lzcaratery's Procurement Manager for a writien cecision.
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(e} The Lakaratory's Procurement Manager shall investigate the issues involved in the claim and promptly issue 3
decision n wrting. A copy of that decision snall be mailed to the Subcentractor and shall state the reason(s; for

the decision. The dercision of the Laboratory's Procurement Manager shall be the final administrative decision
cf the Laboratory.

ify The decision of the Laberatory's Procurerment Manager shail be reviewea sxciusively througn the process
stated in subseguent paragraohs of this clause.

{g) A claim by the University against the Subcaontractor that is signed by the Labaratory's Procurement Manager,
or a decision by the Labaratory's Praocurement Manager regarding a claim by the Subcontracior, may be
submitted to the DOE Contracting Officer for review and a written decision. Any such submittal by the

Subcontractor shall be made within 30 calendar days after the Subcontractor's receipt of the decision of the
Labaoratory Pracurement Manager.

(h} The decision of the DOE Contracting Officer shall be issued in a “zasonable amount of time and shall be :.:al
unless one of the parties appeals the gactsion, within 30 days fro = the receipt of the decision, to the OCE
Board of Contract Apceais, The dacisian of the Board snall e final and conclusive.

'i] Far Subcontractor claims of $50.000 or less. the Laboratory must if requested i writing by the Subcontractar,
render a decision witnin 60 cays of the request. For Subcantracter claims exceeding 350,000, the Labaratory

must, within 60 days, decide the ctaim or notify the Subcontractor of the date by which the decision will be
made,

(j) Pending final resolution of any claim, reques: -ar renef. appesal, or action arising under ar reiating to the
subcantract, the Subcontractar snall pracesd diligently with gerformance of the subcontract and in accorcance
with any direction of the University's procurement specialist

A14, Employment Reports on Special Disabled Veterans and Veterans of the Vietnam Era (Incorporated by
Reference} {FAR 52.222-37/Prime Contract Articte 10, Clause 13)

{The abave clause applies if the subcontract exceeds 310.000))
A15, Equal Opportunity {Incorperated by Reference) (FAR 52 222-28/Prime Contract Article 10 Clause 11]

A18, Examination of Records by Comptroller General (FAR 52.215-1 As Modified by DEAR 970.5202-2. Prime
Caontract Article 7, Clause 3}

(a} This c:ause apclies if the subcartract 2xceeds the small purchase imitation in Part 13 of the FAR and
was entersd into by negotation.

‘b1 The Comptroiler Gereral of the Unitad States or a culy suthorized resresentative frem the General
Accaunting Ofice shail, urti three years after final payment under this subcantract or for any snorter percd
specifiea In FAR Suopart 4 7 Contractor Records Retention, have access to and the right to examing any of

‘he Subcontractor's dirgctly parunent beoks. cocuments. papers, ar other recoras involving transactions relgiec
to tis subcconiract,

ic] The Subcontractor agress to inciude @ lower-tigr sUDSONIracts uncer the subcontract a2 clause tc the
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effect that the Comptreller Gereral or a duly authorized representative from the General Accounting Office
shall. until three years after final payment under the lower-tier subcontract or for any shorter pericd specified in
FAR Subpart 4 7. have access to and the rignt to examme any of the lawer-tier subcontractor's directly
certinent books. documents. papers, or ather rezords involving transactions related to the [ower-tier
subconiract. "Lower-Tar subcontract” as used in this cause e<cludes (1) purchase orders not exceading the
FAR Part 12 small purchasea limitation and (2) lower-tier subcontracts or purchase orders far public utility

Fervices 3t rates establisned to appiy unifarmly to the public, plus any applicable reasonable connecton
charge.

(d} The periods of access and examination in paraaraohs (b) and (c) atave for records relating to (1)
appeals under the Disputes clause (2) litgatcn or settlement of claims arising from the nerformance of the
subcontract, or (3} costs and expenses of the subcontract to which the Comgtroller General ar 3 Juhy

aut~ ~rized representative from the General Accounting Office has taken exception shall continue until such
apreals, stigaticon. claims, ar excegtions are disoosed of.

{2) Notring in this subcontract shall be deemed to preclude an audit by the General Accounting Office of
any transaction under this subccntract.

A17, Gratuities (FAR 52.203-3)

(@] The nght of the Subcontr=2ior to proceed may be terminated Sy written notice 1§ after natice and
nearing, the University or DOE determines that the Subcontractor, its agent, or another representative

(1) Offered ar gave a gratuity (e.g., an entertainment or gitt) to an officer. official, or emplayee af the
University; and

(2] Intended. by the gratuity. to ootain a subcontract or favorable treatrment under 3 subcontract,
(b} The facts supporting this determination may be revier 34 by any court having lawful jurisdiction.
(<) If the subcontract is terminated under paragraph ia) above. the Urniversity 15 entitled
)P To pursde the same remedies 230 3 brezch of the subcontract, and
(2] 'n adaitior to any cther damagses pravice by law to exemplary damages of net less than three ar
mcre than ien times the costincurrag oy the Subcontractor in giving gratuities to the persan concerrad, as

deterrired sy the University or DOE. (This sucparagraph (c)(2) 1s applicable only if the succontracs uzes
meney approcriated to the Depanment of Defensea.)

{d] The rights and remedies of the University provided in this clause shall not be exciusive and are in
24a.Lor 1o any ciher rights ard remedies provided ay law o under the subcontract.

A18. Hazardous Material dentification and Material Safety Data |[FAR 22 2Z23-3/Prime Contract Clause 4
Clause 5
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(a) As prescribed in Federal Standard Mo. 313E, the Subcontraciar agrees o subrmit 5 days befare delivery af the
goods, a Material Safety Data Sheet (Department of Labor Form OSHA-20) for all hazardous matarial,
whether or not listed in Appendix A of the Standard. This obugatian applies to all goods delivered under the
subeontract that will involve exposure ko nazardous materials ar iterms containing these materials.

Faslure to comply with U.5. Department of Transpartation (Title 49 of the Code of Federai Regulations) or
Internaticnal Air Transport Association rules and regulations goverri=3 nazardeus and dangerous goods may
result in the Uniyversity deducting any necessary repackaging costs from the Subcantracter's invoice. If
requested by the University's procurement specialist. the Subcontractor shail provide the applicable packaging

certification at no additional charge. One copy of each Matenai Safety Data Sheet must accompany each
shipment of hazardous materials.

‘b Definition. "Hazardous matenal.” as used in this clause, is defined in Federal Standard Na 313E. in effect on
the date of the subcontract.

(o} Meither the requirernents of this clausa nor any act or failure +- "7t by the University shall relieve the

Subcontractor of any responsibility o liatility for the safety of Lniversity, Subcontractor, lower-tier
subcontractcr. ar cther personne: Or pTopery.

(4] The Subcontractor snhall comply with applicable federal. state. and local laws, codes. ordinances. and
regulations {including the cbtaining of licenses and permits) In connection with hazardous material.

(e} The University's rights in gata furnished under the subcontract with respect to hazardous materials are as
follows:

(1] To use. duplicate, and disclose any data to whch this clause applies. The purposes of this right are to 1]
apprise perscnnel of the hazards to wnich they may be sxposed in using, handling. packaging.
transparting, ar dispesing of hazardous materials: (i) abtain medical treatment for those affected by the
material: and {iii] have others use, duplicate, and disclose ‘he data for the University for these purpdses.

(2 To use. duplicate. ard cisclose data furnished under “his clause. in accordance with subparagraph (2)(1;
above, In precedence over any ather clause of the subcontract providing for rights in 2ata.

‘31 That the University 1s not precludea from using In any manner sirilar or 'dentical data acquired from otner
SOUrCEs.

(4 That the data shall not be duplicated, disclosed, or released outside the University or the Government, in

whale ar in part, for any acguisition or manufactunng purpose, if the following legend is marked on each
piece of data ta which this clause applies:

"These data are furnished under University of California, Los Alamos Naticnal
Laboratory Subcontract No. and shall not be used, duplicated, or
disclosed for any acquisition or manufacturing purpose without the permission  of
(the Subcontractor). This legend shall be marked on any reproduction of this data.”

(5] That the Subcontracior shall nct place the lenend or any other restrictive legerd on {1y any data that the
Subccniacior or any (Gwer-ier SUCcontracicr CreviCusiy aeiverad to the University without limitanons 2 O
cnculd Be delversd witho: - irntaton under tne crovisions of the Rights in Data - General cizuse cf this
document.

(fi The Subccntractor shall inser: this clause. inclLcing ths paragraph {0, with 2perooriate changes n the
designaton of the paries. n lower-tier subcantracis jircluding purchasea gesignaticns ar subcaontracts) under
the subcantract involving hazarzous materials.
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A19, Limitation on Payments to Influence Certain Federal Transactions (FAR 52 203-12/Frime Contract
Aricle 7 Clause 19)

‘This clause applies f the subcaontracts exceeding $100.000 )
(a} Definitions. "Agency. ”as used in this clause. means executive agency as defined in 2.101
"Covered Federal action, " as used in this clausa. means any of the following Federal actions:

(&) The awarding of any Federal contract.

(b] The making of any Federai grant,

(¢) The making of any Federal loan,

(d} The entering into of any cocperative agreement

(&} The extension. continuatien. renewal. amendment, or madification of any Federal contract, grant,
loan, or cooperative agreement,

“Indran tnoe” and “tnbal grganizahcn. " as usad in this clause, nave the meaning provided in secton 4 of the
Zian Self-Determination and Education Assistance Act (25 U .5.C. 450B) and include Alaskan Natives.
£
“Influencing or attempting to influence * as used in this clause, means making, with the intent to influence. any
communication 1o or appearance before an sfficer or empicyee of any agency. a Memcer of Congress, an
“icer or *mploves of Congress, or an employee of 3 Member of Congress in connection with any covered
- aderal acuon

‘Local government.” as used in this clause. means a2 unit of government in a State and. if chartered.
establishad, or otherwise recognized by a State for the performance of a gavernmental duty, inciudirg 3 !czal
public autnonty, 3 soecial district, an intrastate district. a councii of governments, a sponsor group
ragresentative orgamization. and any other instrurrentality of a local government.

"Cficer or employee of an agency.” a8 usea in this clause. includes the following individuals who are emgicyed
by 2r 2gency

ia) Arnindividual who is appointed to a postion in the Government under title 5, United States Caoce,
ncluding a positicn under a temperary appaintmrent,

o] A memrzer of the eniformed services. as defired in suosechon 101(3), title 37, United States

Code.
(C1 A scecel Governrent empicyee. 85 defired in ssctor . L citle * 8, United Siates Coae.

i A indvidual who s a member of 2 Federa: agvisory committee, as defined by the Feagerai
~2vizcry Cammittes Act ttle 5 Unitea States Code. zopengix 2,

"Ferscn 23 used in this dlause. meanrs an individual. corcaration. comoany. association. authonny

Hrm. pamnershic scciety. State. and locat qovernment regardless of whether such enury s operateq for crofi
ar not for profit. Thes tarm excludas 20 Indiar ks nbal argamzaticn ar 2ny other Indian argamzanor with
respect o expeadituras spacifically permitted oy otner Federal law

“Regsonacie compensanon. ' as usad n this clause. mesns witn rescect 10 a reguiarly empioyeq officer or
employee of 2ny gersen, cempensatan that 5 consistentwith the rormal compensation for sucn afcer or
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employee for work that s not furnished 0. not fundad by | or not furnished in cooperation with the Federal
Government,

"Reascnable payment * as used in this clause. means, with resgect to professional and other technical

sarvices, 3 payment in an 2mount that is consistent with the arnount normally paid far such services in the
crivate sector.

"Recipient.” as used in this clause, inciudes the Subcontractar and all lower-tier subcontractors. This
term excludes an indian tribe, tribal arganizaticn. or any other Indian arganization with resgect to expenditures
specifically cermitted by other Federal law,

"Regularly employed. " as used in this clause, means with respect 1o an officer or employee of a person
requesting or receiving a Federal cantract. an officer or empicyee who is employed by such person for at least
130 working days within 1 year immediately preceding the date of the submission that initiates agency
consiaeraton of such persan for receipt af such: contract, An officer or employee wha is employed by such
person for less than 130 warking days within 1 year immediately preceding the date of the submissian that
initiates agancy consideration of such perscn shall be considered to be regularly employed as scon as he or
she is emplayed by such persaon for 133 warking days

"State," as used in this clause, means a State of the United States, the District of Columbia, the
Commonweaith of Puertc Rico, a territory or possassion of the United States. an agency or instrumentality of a
State, and multi-State, regianal, or intersiate entity having governmental duties and powers.

(b) Prohibitions.

{1) Section 1352 of title 31. United States Code. ameng other things, prohibits a recipient of 2 Federal
cantract, grant. loan, or cooperative agresment from using appropriated fungs 1o pay any person for
influencing ar attempting to influence an cfficer or employee of any agency, a Member of Cangress. an
officer or employee of Congress, ar an employee of a Member of Congress in connection with any of the
fallowing cavered Federal actions: the awarding of any Federal contract; the making of any Federal grant;
the making of any Federal loan: the entering intc of any cooperative agreement; or the modification of any
Federal contract, grant, loan, or ¢cocperative agreement,

(21 The Ac: alsc requires Subeoontractors to furnish a disclosure if any funds ciher than Federal
aporopriated funds (including profit aor fee recewved under a coverad Federal ransaction; have been paic, of
will ce paid. to any person for influencing ar ettempting to influence an afficer ar emplaoyee of any agency, 3
Member of Congress an officer or employes of Congress. or an emplayee of a Member of Congress i
connection with a Federal contract, grant, loan, ar cogperative agreement,

i3 The crohibiticns af the Act do nat apgly urder the following conditions,
1 Agency and legislative liaison by own employees.

iA) Tne crohibition on the use of apgropnated funds. in subparagragh (b} 1] of this clause. does
nct apaly 0 the case of 2 pavment of reascnable compensation made @ an officer or emploves <f @
rerson requesting or receiving 3 coverad Federal action if the payment s for agency and legisiatva
liaison actvities rat directly reiated w0 a cavered Federal acticn

‘B! For purposes of subdwvision (bji3Hil(A) of this clause. previding any informatien soecificaily
requested by an agency cr Congress 1s permitieg at any tme. '

(T} The following agency and legistative lizisen activities are permitted at any ume where they
are raiated to 3 specific solicitation for ary covered Federal action’
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(1} Discussing with an agency the qualities and charactenstics {inciuding individual

demecnstratans) of the person’ products or services, conditions or terms of sale, and servics
capabilities.

(2) Technical discussions and ather activities regarding the application or adaptation of the
person's products or services for an agency's usa.

(0} The following agency and legisiative liaison activities are germitted at any time where they
are not relates to a2 specific solicitation for any covered Federal acton.

(1) Providing any information not specifically requesied but necessary for an agency to
make an mformed decisicn 2bout inthation of a covered Federai action;

(2) Technical discussions regarding the agregaration of an unsciicited proposal prior to its
official submission; and

(3) Capatility prasentations by persons seeking awards from an agency r;ursuant ta the
provisions of the Small Business Act. as amended oy Pub. L. 95,507, and subsequent
amendments.

{E}Y Orly those services expressly authonzed by subdivision (bi{3):(A) of this clause are
cermitted uncer this clause.

n
a

(i) Professional and technical services.

4] The prehibition on the use of appropnated funds, in subparagraph (bj{1) of this clause, dces
not apely in the case of

(1} A payment of reasonable compensation made to an afficer or employee of a persan
requesting or receiving a covered Federal action or an extensicn, continuation, renewai,
amendment. or modification of a covered Federal action, if payment s for professicnal or tecnmical
services rendered directly in the preparation. submissicn. or negotiation of any bid propcsai. or
application *or that Federat action cr for mesnung requiremeants imposed by or pursuancto law 33 3
condinon tor recewving that Federal action.

21 Any reasonable payment to a perscn, cther than an officer or employee of 2 person
raguesting or receiving a covered Federal acticn or an exiension, continuation, renewal
amrendment. or modificatian of a covered Federal action if the payment is for professionai ar
tecknical services rendered directly in the creparation, submission. or negohation of any big
progosal, or applicauon far that Federal action or for meeting requirements impesad by or
pursuant to !aw as a condition for recaiving that Federal action. Persons other than cfficers or
employeas of 3 perscn raguesting or receiving 8 covered Federal acticn inciude conscltanis anc
trade asszociaticns.

(8% For purgoses of sucdivisicn (£330 AL of this c.ause, "professicnal ang technical seniices’
snali ce lirited {¢ advice anc anawsis Zirectly apolyng any orofessicnal or lecanica discicline. For
axample draft:ng of 2 lecal document accomoanying a tud or oropcsal by a lawyer 1s ailowab s,
Similariy, techrical advice provided by an engineer on the cerformance or operaticnal cacability ¢ 2
ciece of equiorment renderea directly in the negotanon of a contract is allowatie. However,
caommunications with the intant to influence magde oy a professional (such as licensed lawyer: ¢r a
techirical person isuch as a licensag accountant: are not allowable under his section Lrless Ney
provide advice ang araiysis diractly apciying their professicnal or iechnicad expertise and Jrless ire
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advice or analysis is rendered directly and solely in the creparation. submissicn. or negotiation of 2
covered Federal action, Thus, for example. communications with the intent to influence made oy a
lawyer that do not provide legal advice or analysis directly and soiely related to the legai aspects of
his ar her client's procasal, but generally advocate cne proposal aver another are not allowacle under
this secticn because tne lawyer is not providing grofessional legal services. Similarly. communication
with the intent to influence made by an engineer providing an engineering analysis prior ta the
greparaiicn or submissicn of 2 bid ar proposal are not allowable under this saction since the enginger
Is providing technical sennices out not directly in the greparation. submission or negatiation of a
covered Federal action.

(C) Eeguirements imposed by or oursuant to law as a conditian for receiving a covered Fegeral
award include those required by law ar reguiation and any ather reguirements in the actual award
documents,

(D} Only those services expressly autherized ty subdivisions (b 3HIHAN 1) and (2} of this
clause are permitted under this clause. R

(E) The reparting requirements of FAR 3.803(a) shall not apply with respect to payments of
reascnahble compensation made to reqularly emeloyed officers or employees of a persan.

fait Disclosure,

|
(&} The Subcantractor who requesis or receives from an agency a University subcontract shall file |
with that agency a discicsure form. OMB standard form LLL, Disclosure of Lobbying Activities, f sucn |
cerson has made or has agreed to make any payrment using nonappropriated funds (to include profits |
fram any covered Federal action). which would be prohibited under subparagraph {c){1) of this
clause. An event that matenally affects the accuracy of the infarmation rep - +d includes

(B) The Subcontractar shall file a disclosure form at the eng of #ach calendar quarter in which |
there occurs any event that materially affects the accuracy of the information contained in any |
disclosure form previously filed by such person under subparagraph () 1) of this clause. An event
that materially affects the accuracy of the information reported includes_

(1) A curnulative increase of 325,000 or morzin the amount caid or expected to ce paid for
influencing or attemnting 10 influence a covered Federal action; or

(2} & change in the person(s) or individuais(s) influencing or attempting to influence a
cavered Federal action; or

{3) A charne in the officers), employee(s), or Memeer(s) contacted to influence cr attempt
tainfi. ~ce a coverad Federal action.

' The Subcortracter shall require the sugrmittal of a cerification, and if requireg, a disclosure
‘arm by any cerson who requests or recaives any ower-ter subcontrast exceading 3100000 under
the subcoantract.

(DY All 'cwer-tier subcontractor zisclosure forms (but not certfications) shall te forwarded from
tier 1o fier until received by the prime Subcontractor The pnme Succontracter shall susmit all
discicsures to the Contract Admunistrator at the end of the calendar quarter in which the aisclosure
farm 15 submitted by the lower-tier subcantracter. Each lower-tier supcontractor certification shaii ¢
rerained in tne subcontract fie of the awarding Subcontractor
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{iv} Agreement. The Subcontractor agrees not to make any payment prohibited by this clause.

'v] Penalties.

VAY ANy persan whe makes an expenditure srohibited under caragraph {a) of this clause or who
faiis to file or amend the disclosure form to be filed or amended by garagraph (b of this clause sqall
Ce subject to civil penaities as proviced by 31 U.5.C. 1382, An imposition of a civil penalty does nat
prevent the Government from seaking any other remedy that may te applicable,

{B) Subcontractors may rely without liability on the representaticn made by their lower-tier
subcontractors in the certification and cisclosure ‘orm.

(vi) Cost allowability. Nothing ir this clause makes allowainle or reasonzatle any cests which
would otherwise be unallowatble or unreasonable. Conversely, costs made specifically unallowabis oy
the requirements in this clause wiil not be made allowable under any ather provisicn.

A20, Notice and Assistance Regarding Patent and Copyright Infringement (FAR 52.227-2)
(This article applies if the subconiract sexcesds the amount set forth in Part 13 of the FAR )

(2] The Subcantractor snall report to the Government, through the University, promptly and in reasonatie ’
Wwritien detail, each notice ¢r claim of patent or copyright infringement. based upon the perdformance of the
subcentract, of which the Subcontracior nas krowlegage,

(b) In the event of any claim or swit against the University or the Government an account of any alleged
ratent or copyright infringement arsing out of the performance of the subcontract or out of the use of ary
goods furnished or work or seraces serformes under the subcontract, the Subcontractor shail furnish o ths :
University, when reguested by the University, 2il evicence and information i possession of the Subcontractar l
pertaining to such suit or claim. Such evigence ard information shall be furnished at the expense of the |
Government excect where the Subcentractar nas agreed o indemnify the Government

{c1 Tha Subcontractor agrees to inciuce, ang resuire inciusion of, thes clause in all lower-tier subcontrac:s

1y ber for googs or senvces irc lcing constructon ans arcnest-anginesr syscontracts and those or
=- 208, modeis, samales, or design ortesung senvicas: exgece i exceed the small purchass dallar iritahon
set forth in Part 13 of the FAR,

AZ1, Motice of Labor Disputes (FAR 52 222-)

1a) ¥ the Surcontractar has krnewledee that any actual or coterntia: 'abor disgute is delaying ar threatens
i delay the timely cerformance of the subcontract the Subcontractor snalt immediately give nctce. including
ail retevart infarmation, o thie Univers:y.

b} The Subcontractor agrees to insart the sussiarce of ts clause ircluding this paragraoh (b)), In any
wwer-tier subecentract 1o which a laocr 2:iscute ray delay the tmely perfarmance of the subcontract: excact
that each subccntract snail grevice that f s nmeiy perfermance is celayed cr threatened by dstay by ary
2Ctlal or potertia: ‘acor dispute, the suzcontractar shall mmed:ately notify the next nigher tier suocontracion or
the Subcontracter. as the case may be of all regvant information cencerr.- 2 the dispute.

A22, Officials Not to Benefit |FAR 3 102-1
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No memter of or delegate to Cangress or resident commussioner shall be admitted ta any share or part of the
subcantract. or to any benefit ansing from it. Hawever, this clause does not apply to the subcantract to the extant
that the subcontract is made with a corparation for the carporation’s general benefit

A23, Preference for Privately Owned U.S. Flag Vessels (FAR 52.247-84/Prime Contract Article 7. Clause 24)

{a) The Cargo Preference Act of 1954 {46 U.S.C. 1241(b)) requires that Federal departments and
agencies shall transport in privately owned U.S.-flag commercial vessels at least 50 percent of the gross
tonnage of equipment, materiats, or commadities that may be fransparted in ocean vessels (computed
separately for dry bulk carriers. dry cargo liners, and tankers). Such transoortation shall be accomphshed when
any equipment, materials, or commodities, located within or autside the United States, that may be transported
by ocean vessel are—

(1) Acguired for a U.S. Government agency account,
(2} Furnished ta. or for the acc: :f. any foreign nation without provision far reimoursement;

(3) Furnished for the account of a foreign naticns :n cennection with which the United States
advances junds or credits. or guarantees the convertibility of fareign currencies; or

(4) Acquired with advance of funds, loans, cr guaranties mace by or an behalf of the United States.

(b The Subcontractor shall use privately owned U .S -flag cammercial vessels to ship at least 50 percent
of the gross tonnage nvolved under this subcontract {computed separately for ary bulk carners, dry cargo
liners. ana tankers) whenever shipping any squipment, materials. or commaodities under the conditions set forth
in paragrapn (3) above, to the extant that such vessals are available at rates that are fair and reasonatie or
privatety owned U.S.-flag commercial vesseis.

(2} (1} The Subcantractor shall submit through the University, one legible copy of a rated on-boarg ocean
bill of lading for each shipment to tath (i} the Centracting Officer, and {ii) the Division of National Carga,
Office of Market Development. Maritime Administraticn. U5 Department of Transportation, Wasnington,
CC 20590

(2} The Subcentractor s~ furmish these ol of lading copies (1) within 20 warking days of the date of
lcading for smipmenis sriginating in the United States, or (i) within 30 working days for smpments originatirg
cutside the United States. Eacn bill of iading copy snall contain the follawing infermaticn:

(A1 Sponsoring LS. Government agency

(21 Name of vessel.

(C) Wessel flag of regisiry.

(01 Date of loading.

.E' Pert of loading.

|Fj Part of finai discharge.

(G) Description of cermmaoaity.

(Hi Gross weignt in pounds ard cubic fest i available.
(It Totai ccean freight revenue in UG dollars

id! Except for smail purchases 55 descripea n 432 CFR 43 the Subcontractor shall insart the substance
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of this clause, including this garagraph (d). in all lower-tier subcontracts or purchase orders under this
subcantract.

(2] The reguirement in paragrach (2) does not apply to —
(1] &mall purchases as defined in 48 CFR 13

() Cargoes carried in vessais of the Parama Canal Commission or as required or authorized by faw
or treaty;

(3) Ocean transportation betwesn foreign countries of supplies purchased with foreign currencies

made available. or derived from funcs that are made available under Foreign Assistance Act of 1961 (22
U.5.C. 2353, and

{4} Shipments of classified supplies when the classification prohibits the use of non-Gavernment
vessels. .

A24, Preference for U.5. - Flag Air Carriers (FAR £2 247-83/Prime Contract Article 8, Clause 23

(This clause does not apply to small purchases made under small purchase procedures.) :
{a) Definitions. ‘“!nternational air transportation, " as used in this clause. means transportation by air between 3

place in the United States and a piace outside the United States or batween two places both of which are
Jutside the United States.

"United Stares.” as used in this clause, means the 50 States. the District of Celumbia. the
Commeonwesith of Puerc Rice. and possessicns of the United States.

" U.S.-flag air carner, " as used in this clause. means an air camer holding & certificate under section
<01 of the Federal Aviation Act of 1558 (49 U.S.C. 1371,

(b} Section § of the Intarnational Air Trarsporation Fair Competitve Practices Act of 1074 4a L 3.C.
i517% (Fly American Act] reguires that 2/ Federal agencies and Government contracters and University
succontractors use U3 - flag air carriers for U S, Government-financed internationai air transperiation of
rersanne (and their personat effects) or croperty. to the extent that service by those carriers is availabis. It
recuiras the Comptroller General of the United States. in the absence of satisfactory proof of the necessity for
farsign-flag 2ir ranscartation to disallow sxcenditures fram funds. appropriated cr otherwise established for
‘he zccount of the United States. for international air transportation secured abcard = foreign-Rag air carrer if &
U5 -fizg air carner 1s avasable to grovide such services.

(o} The Succentracter agrees. in performing werk under this subicentract. to use U S .-llag air carriers
icrinternatenal arr transgontation, of personnel (and the  =rscnal effects) or progerty to the extent that senvice

Sy Wnosa Carriers is availabie

i

ir the 2vent that the Subcontractor selects a carmier other than a U S -flag air carmer for intarnational
air transccratien. the Subeontraciar shall irclude a czrification on vouchers Invowing sueh transponaton
gssanially as fallows:

Certification of Unavailability of U.5.-Flag Air Carriers
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| nereby cartify that international air transpartation of persons (and their cersona! effects) or prapeny Ty u.s.-
flag air carrier was not avaiiatle or it was necessary ta use fareign-flag air carrier service for the follawing
re3sons (see secton 47 403 of the FAR). States reasc—=

(End of Certitication).

A25, Printing (DEAR 970 .5204-18/Prime Contract Article 8, Clause 8)

(a) To the extent that duplicating or printing seraces may be required in the performance of this
subcontract, the Subcoentractor shall provide or secure such services in accordance with the Government
Printing and Binding Reguiations, Tifle 44 of the U.S. Code, and DOE Directives relative thereto.

(b} The term "Printing” includes the following processes. compasition, piatermaking, presswork, binding,
microfarm publishing, or the end items produced by such processes. Provided, however, that performance cf a
requirement under this subcaontract invalving the duplication of less than 5,000 copies of a single page. or no
more than 25.000 units in the aggragate of multiple pages, will not be deermed to be printing,

(£} Printing services not obtained in compl:ance with this guidance shall result in the cost of such printing
being disallowed.

(d} In all lower-tier subcontracts hereunder which reguire printing (as that term 1s defined in Title | of the U.S.

Government Prninting and Binding Regulations}, the Subcontractor shall inciude a prowision substantially the
same as this clause.

A2€, Priorities and Allocations (DEAR 970.5204-33/Fnme Contract Articte 8. Clause 8)

{a) The Subcontractor shall follow the pr- .sions af the Defense Pricrities and Allocation Systamn (DPAS)

Reguiation (15 CFR 350) in obtaining controfled maienais and other products and materials neeceq for
performance of the subcontract

(b} A program or project wnder this subconiract may oe guqicie for griont:es and allocations support a3
provided for by Section 101(¢) of the Defense Priarities Act af 1530, as amended by the Erergy Poncy ard
Conservation Act (Pullic Law 94-153, 42 U.5.C. 6201 et seq.} if itis determined that its purpcse IS 10 Maximize
domestic energy suppiies. Eligiility is dependent on an executive decision an a case-by-case basis with the
decisicn ceing jointly maae oy the Department of Energy and Cemmerce.

AZT, Protest After Award (FAR 32.232-3}

'3} Ucen receipt of 3 notice cf pretest (as cefined in 313,101 of the FAR) the University may . by wntten
crder ta the Subcontractor direct the Subcantracter to stop performance of the werk catled for by the
sukeantract. The crder skail ze specificaily identified 25 3 stop work order issued under this clause. Upcn
receipt of the stop work order. the Succontracter shall immediately comply with its terms and taxe ail
reasanable staps to minimize the incurrence of costs allocable 10 the work coverad by the order during tne
seriod of work siccoage. Upon recaiot of the firai decision in the protest. the University shall either

i1t Cancel the stop-work arder; or
:2) Terminate the work covered oy the order as previged in the Default, or Termnadcn for
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Convenience of the Government, clause of this contract,

(b} If 2 stop-wark arder issued unaer this clause is canceled sither befare or after 3 final decision in the
protest, the Subcontracier snall resume werk. The University shail make an aquitable adjustment in the delivery
scneduie or centract price or both, ane the contrast shall ce modified, in writing, accardingiy, if

i11 The stco-werk orgar results in an increase in the time required far, orin the Subcontractor's cost
croperly allccacie to, the perfarmance of any part of this contract and

{2} The Suktcontractor asserts #s rignt to an agjustment within 30 days after the end of the period of
work stoppage: providec, that if the Contracting Speciaiist decides the facts justify the action, the University
may recewe and act upon a propasal at any time befare final cayment under the subcontract.

{¢) If a stop-work is not canceled and the work coverad by the orde- ‘s terminated for the convenience of

the University, the University shail allow reasanable costs resulting from the stop-wark arder in arnving a* *~=
lermination sattlement. .

{d) If a stop-woerk arder s not cancelad and the work covered by the arder is terminated for default. the

University shatl aflow, ty equitable adjustment or otherwise, reasonable costs resulting from the stop-work
arder.

(2) The University's rights to terminate this contract ar any time are not affected by action tzken uncer
this clause.

A28, Required Sources for Jewe! Bearings and Related Items {FAR 52.208-1)

(@} This clause applies only Jf the supclies ta be furnished under the subcantract contain jewel bearings
ar retated tems. the supplies are 1o te usad in the United States, its possessions and Puerto Rico ang the
totzl price of the sutcontract exceeds the small purchase dollar imitation set forth in Part 13 of the FAR.

(b} Definitions. “Jewe! bearing. " as used in this clause. means a piece of synthetic corundum (sapphire
or ruby} of any shape, except a phonc--3aph neadle, that has one or more polished surfaces to provige
supporting surfaces or low-fricticn contact araas for revolving. cscillating. or sliding parts in an instrument,
mechanism. subassembly. or part. A fewel beanng may be unmeounted or may be mounted into 3 rnng or
bushing. Exameles are watch holes - ciive, watcn hale - siraight, pallet stones. roller jewels {jewel pins)
2ndstanes (caps), vee (con2l jewels, instrument rings. cups. and doubie cups.

"Plant,” as used in this clause. means the Government-cwned, contractor-coerated William Langer
Flant. Rolla, North Daxcta 53367 {CPhone: 701-477-3123%,

Frice LSt " as used in this c'ause. means the U S Government Jewel Bearing Price List, puniished
cencaically by the Gererzl Services Administration for jewel bearings produced by the Plant.

‘Relaied ilerm.” a5 used ir this clause, mezns a piece of synthetic corundum (sapphire or rubryl. other
‘han a swei bezring trati1iis made frem matenal produced by the Verneuil flame fusion process, (2]
geamelnc shape 4z o maximum of 7 inck any CImenscn. {3 requires extremely close wierances an. .7y
polished suriaces idert:cal to thase invowved In manufactunng jewe: cearings. ang (415 either mountea 0 3
rataining or suocorting svucturs or unmounted. Examples are window. nozzle, quide, knife edge. knife ecgs
claie, insulator comed fin sictted inswiator, scnere. nng gauge. scacer, ¢isc. valve seat rod. vee grove.
L-shaped insuiaior. and noched piate

icp All )ewel ceanngs ard related items required for tne supoies 0 be furmished under the subcantracs (or
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an equal quantity of the same typa. size, and iclerances).shall e acquired from the following sourcas! |ews
bearings from the Plant. unless the Pl== declines ar reiects the order: and related items from domestic
manufaciurers, including the Piant, if ©..= items can be obtained from those sources. Sources other than the
foregoing may be used if the foregoing sources decline or reject the order.

(1) Crders may te places with the Plant for individual contracts, for 3 combination of contracts, or for
stock, If the arder is for an individual subcantract, the prime contract number snall be placed en it

(2 Orders, ang any supplements to orders, for items listed in the price list shail refer to the most
recent price list and (s date.

(3) Requests for quotations for items not listed in the price list should be accompanied by drawings
and forwarded to the Plant as soon a5 possible to ensure prompt quotation or rejecticn of the order.

{d) At its option, the Plant may decline or reject all or part of a Subcantractor's or subcantractor's crder. If |
the - -zris declined or rejected. the Subcontractor shail notify the contract administration office cognizart of
the c_.tract promptly in writing, enclosing a copy of the rejection notice, Unless the declinatian or rejection has |
bean caused by current excessive and overdue Sukccniractor indebtedness to the Plant as determined by the |
Plant, the Contracting Officer shall evaluate the impact and make an equitable adjustment in the sutcontracs |
price. in the delivery schedule, orin both, if ¢ne is warranted. This procedure shall alsc apply to orders for
related items reiected by any other demestic manufacturer, .

(&) The Subcontractor agrees to insen this ctause, including this paragraph (&), and the pnme coniract
Aumoer in every lower-tier subcontract unless the Subcontractor has positive knowledge that the subassambly,
compaonent, or part teing purchased does not contain jewel beanngs or related tems,

A29, Security (DEAR 952.204-2/Prime Contract Article 13, Clause 1)

(a} Responsibility. The Subcentracior has the duty to safeguard all classified information,
special nuclear material. 2nd other Gevernment property. The Subcantractar shall. in accordance with COE
security regulations and requirements, be responsibie for safequarding all ciassified information, and protectng
against sabotage. espionage, Ioss, ana theft the classified documents and material in the Subcontractor's
possession in connection with the performance of work under the subcontract, Except as otherwise excress:y
provided in the subcantract. the Subcontracter shall, upon comeletion or termination of the subcontract.
transmit ta the University any classified matter in the possession of the Subcontractor or any cerson uncer tne
Subcantractor's control in cannection with performance of the subcentract. If retention by the Subcontracter of
any classified matter is required after the compietion or termination of the subcontract and suen retention 15
approved by the University, the Subcontractor will comelete a certificate of possession to ce furnished o the
University specifying the classified matier tc be ratained. The certification shall identify the items and types or
categories of matter retained, the canditions governing tne ratention ¢f the matter, and the pencd of ratenuar, i
krnowr, If the retention is approved by the University, the secunty provisions of the subcantract will centinue 1o
acgly 1o the matter retained. Specal nuciear materal will not be retained after the comeieticn or terminaticn of
e sLbIortract,

iby Regulations. Tre Sutcontracior agress to conform to all secunty regutations and
requirernerts of the JOE.

iz) Definitions. "Classified informanon.” means Restricted Data. Fermerly Restricted Data. or Naticnal
Security |nformaton.
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"Festr.zd Data.” means all data concerming (1) design, manufacture. or utilization of atomic weapons, (2] the
preduction of special nuclear materal; or (31 the use of special nuclear material in the aroduction of enargy, but
shall not include data deciassified or removea from the Restricted Oata categery pursuant o Section 142 of the
Atomic Erergy Act of 1954 as amended.

‘Formerty Restricted Oata. " means al data removed from the Restricted Data categary uncer Section 142 d. of
the Atomic Energy Act of 1954, a5 amended.

‘National Secunty information, " ro=3ns any mformation or material, regardless of its physical form or
characteristics, that is owned by, £:oduced for ar by or is under the control of the Government, that has been
determined pursuant ta Executive Order 12356 ar prior Orders to require protection against unauthorized
disciosure, and that is so designated.

“pecial Nuclear Material (SNM). " means (1) plutoniem, uranium enriched in the isotope 233 orin the isctope
£35, and any other materal that pursuant to the grovisions of Section 51 of the Atomic Energy Act of 1954, as
amended, has been determingd to ne special nuclear material, but does not includg source material: or (2] any
matanal artificially enriched by any of the foregoing, but dees not include sgurce matenal,

(d) Security Clearance of Personnel. The Subcentractor shall not permit any individual to have access
tc any classified information. excect in accordance with the Atormic Energy Act of 1954, as amended, Executve
Order 12355, and the DOE's reguiatnions gr reguirements applicatble to the panicular level and category :af
classified infarmation 1o which acc==3 is required.

(e} Criminal Liability. It is understaod that disciosure of any classified information relating to the work or
services ordered hereunder to any person not entitled to receive it or failure to safequard any classified
information that may come to the Sutcontracter ar any person under the Subcantractor's contral in connectian
with work under the subcontract may subject the Subcontractar, its agents, employees. or subcontractars to
crimiral liability under the laws of the United States. {Ses the Atomic Energy Act of 1854, as amended. 42
U.5.C. 2011 et seq.; 18 US.C. 793 and 794, and Executive Order 12356,

{7) Subcontracts and Purchase Orders. Except as ctherwise authorized in writing by the University,
the Subcontractor shall insert grovisicns similar tc the foregoing in alt lower-tier subcontracts and purchase
arders under the subcontract.

A30, Security Access Authorization and Operations Security (LANL Internal Article)

(2] Access Authorization. Sutcortracter personrel engaged in the performance of work under 3
subcontract on Unversity property, government oremises. ar offsite facilities are required to possess a2 DOE
access autnorzation {"L" or "Q" clearance). and must cemply with the following requirements. The
Scbeentractor shail be respansicle for

(1) Corroieting and submitting all necessary appication forms for authorized access in advance of the
need Appication forms may be obtained from tne Universidy Operational Secunity and Safeguarcs (03
Ciwvision All perscnrel granted an access autherization will te briefed, by the University, on access o
cidssified matter secunty areas. and sscurity requirements;

(2} Safeguarding irformation that may come into the Subcontractor's possession or within tHe ourview
af its work, Unless otherw:sa authonzad by the Jaiversity in writing, within 30 davs of comoietion or
terminaticn of the order. the Subconractar shall (2} return o the University all classified matter and sadges
In the ccssassion of the Sukbcontractor or cerson under the Subcantractor's contral, 2nd {5 furnisn o the
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University a Cerificate of Nonpossession (for Offsite Facilities) as well as the Securnity Termination
Staternents (Form 5631.29) for all affected personnel; and

(3) Ensuring all cleared employees comply with DOE's security requirements including the provisions
of DOE Order 5631.18. "Secunty Eduzation and Awareness Program.”

(b) Operations Security Program. The Subcortractor agrees to implement and sustain a DOE
Operations Security (OPSEC) Frogram in accordance with the provisions of the Laboratory's OPSEC
Suidance for LANL Contractors Manual when awarded subcentracts involving access to and protection of
classified ar sensitive information, auclear materials ar other safeguards and security interests.

(o) Whenever the wark under this order requires the issuance af "Q-cleared," "L-cleared.” or "Escort
Required" badges, the University may withhold final payment to the Subcontractor untl all such badges are
returned to the contract specialist as required in paragraph {a){2) above.

231, Subcontractor Cost or Pricing Data (DEAR £70.320<-24)

ia) The following clause shall be insered n all subcontracts where such subcontracts exceed the Cost or

pricing data thresnold at FAR 15 804-(2)(a}{1). even though the orginal amount of the sutcontract was beicw
the threshald.

i

CERTIFIED COST OR PRICING DATA {December 1994}

(a){ 1] The Subcontractor shall require under the situations described in {2) below. unless exempted
under the exceptions set farth in (3) below. each lower-tier subcantractor under this subcontrac: ic
submit cost or pricing data and ta certify that, to the best of his knowiedge and belief. sucn cost or
pricing data are accurate, complete and current.

(2} Except 35 provided in (2)i3) of this clause. certified cost or nncing data shall be submitted prior 12 {1}
(1) the award of each lowsr-tigr stbcontract. the price af which is expectea tc a2xceed the cost ar pncing
data threshald at FAR 15.804-2/a%1). and (1i} the negotiatian of the pnce of each cnange or mogification
to the jower-tier succontract under this succentract for which the price adjustrment is expected to excesd
the cost ar pricing oata theeshold at FAR 15.824-2(2)(1].

(21 Certified cost or pnoing data need nct be furmshed pursuant to this paragrach (a) where (1} te
subcantractor nas not been reguired to furnish cost or pricing gata; or (i) the price adjustment is based
on adequate price competition. establishea cataieg or market prices of commercial itams soid in
substantial quantities to tne general gublic, or the prices are sat by faw ar requlation; and the
Sibcontractar states in writing the casis for applying this exception.

(4 In submitting the cost or pricing daia. the lower-tier subcontractor shail use the form of
cerificate set forth in oaragraph (b} beiow and -~ 3ll certify that the cata are accurate, complete, ard
curfent. Sucn certficate and data (actual or ids +fied. as provided in the certificate prescriced below)
shall te submittea oy lower-tier subcontractors 10 the Subccntractor, as applicakle, for retenticn.

\b} The carificates required by tris clause shall Se in the form set forth below.
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Subcontractor's Certificate of Current Cost or Pricing Data

This s to certify that. to the best ef my knowiadge and telief, cast o Bring data submitted in writing. or
specifically identified in writing if actual submissian of the data is impracticanle (see FAR 15.804-5(d)). to the
iniversity in suppon cof " are accurate, campiete, ana current as of a

Firm Mame Title
Cate of Execution =~

" |dentify the propeosai, quctation, request for price adjustment, or ather sL>=ission inveied.

™ Insert the day, month, and vear when prce negatiations were conciuded and price agresment was
reached.

™" Insert the day, manth, and year of signing, whicn should be as close as practicanle to the date
when the price negetiations were concluged and the subcontract price was agreed {o.

(¢} For purposes of verifying that certified zost or pricing data submitted in conjunction with the
negatiation of this subcontract charge or cther modification involving an amount in excess of the cost or pricing
darta threshoid at FAR 15.804-2{a)(1) were accurate, compiete, and current, DOE shall, until the expiration of 3
years from the dare of final payment unger this sutcontract, have the right to examine those books. recerds.
dacuments. papers. and ather suppeorting data which involve transactions related to this subeantract of which
will permit adequate evaluation of the cost or pricing data submitted. alang with the computations and
arpjections used therem.

(d) 1f the original price of this subcontract exceads the cost or pricing data thresnold at FAR 15.804-2(a}(1) or
the price of any cnange or other madificaticn to this subcontract is expected to exceed the cost ar pricing data
tnreshold at FAR 15 804-2(a)( 1}, the Succentractor agrees to furnish the University certifiea cost or oricing
data. using the certificate set forth in paragraph (b) above, unless the price is based on adequate price
competition, established catalog or market prices of commercial tems sold in substantial quantities to the
general puilic, or poces set by law or reguiztian,

(2] The requirement for submission of certified cost or pricing data with respect to any change cr other
modification dees not apply to any lower-tier subcontracior cnange or other medificaton, a: any ter wnere e
subcontract is firm fixed-price or fixeg-price with escaiation urless such change or cther medification result
from a change or modification to the subcartract, nor does it appiy to a lower-tier subcontract change cr
maod:feation. at ary tier, where the subcontract s not firm fixed-price ar fixed-prce with escalation unless ne
price for such change or other madificaten becomes resmbursable wndear the subcantract.

(f} The Zubcontracior agrees w irsen paragrash (o) withaut change and the substance of caragrach {a),
LSl 020 il (ed, and (f) of this ciause in each lower-tier subcontract of hereunder In excess of the cost or pricing
data tnreshold et FAR 15.804-2{3)(1) and in each lower-tigr succontrac of the cost or pric:ng data thraskolg at
FAR 13.804-2(3)(1) a cnange cr other moaificauon therete In excess of the cost ar pricing data threshald at
FAR 15.2802-2(ay1)

1

3] 1f the University determines that any grice. incuding prafit or fee. negotizted i connection with this
Sutcontract gr ary cost reimbursable under this subcentract was increased by any significant sums cecauss
\Ne Tuccontracior. ar any lower-tier subconiractar cursyant to this clause or any lower-tier subcontrac: c.auss
nergin required. ‘urrishes incompleta or naccurate cost or pricing data, then such prices or cost shall ba
reduced accerdingiy and the subcortract shail be medified in writing ‘o reflect sucn redustion.

{h} Faiiure of the Subcantracter and :he :ower-tier subcontractor 10 agrae on any of the matters in
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paragraph (@) above shall be a gispute concerning 3 question af fact subject to the Disputes pravisions of this
subcontract.

NOTE: Since the subcentract is subject to raduction under this clause by reason of defective cost or pricing data
submitted in connaction with ceértain lower-tier subcontracts, it is expected that the Subcontractor may wish fo
nciucde a clause in each such lower-tier subcontract requiring the lower-tier subcontractor to aporcp riately
indemnify the Subcontractor. Itis also expected that any lower-tier subcontracior subject to such Indemnificaticn
will generaily require substantally similar indemmification for defective cost or pricing data required ta be submitted
by {5 lower-tier subcontraciors.

This ciause may also be used for subcontracts in which the amount of the subcontract is less than fhe cost or
aricing data threshold at FAR 15.804-2{a){1). if a certificate of cost or pricing data is obtaned, if 50 used. the
amount stated in the clause should be appropnately modified.

The coniract administrator. for subcontracts eshmated to be within the limits of defegated authority, may without
ogower of redelegation. approve the waiver cited in FAR 13, H04-3{1). -

232, Unclassified Controlled Nuclear Information (UCNI) (LANL Internal T otuse)

(a} Documents originated by the succontractor ar furnished by the Governmeni througn the University to
the subeontractar in connectian with this project may cantain Unclassified Controlled Nuclear |nformatian
(UCNI} as defined in Section 148 of the Atomic Energy Act of 1954 as amended, Therefore, the following

imitation natice 1s stamped or typea an the cover of the documents:

"NOT FOR PUBLIC DISSEMINATION. THIS DOCUMENT CONTAINS INFORMATION THAT
VAY BE SUBJECT TO SECTION 148 OF THE ATOMIC ENERGY ACT, AS AMENDED."

The subcantractor shall be responsibie for protecting such information frem autherized dissermnatian in
accordance with DOE regulations. requirement. and instructions

{21 UCNI may anly be made availacle to authonzed incividuals. “Indivizuals” for purpeses of this
suncontract, means only U § citizens who have a need to know in the performance of official duties ar DOE
autnarized activities and who are emoloyees of the Government, empicyees of 8 Governmeant conracior ar
subcantractors. or employees of 3 prospective Government cantracior or subcantractor for the purpese of

tidding on a Gaovernment cantract.

(¢! Al parres receiving WCNI snall be obliged under penalty of law tc protect such infarmation as
required oy 10 CFR 101717, suen raspcnsibiity including but nat limited o the failowing:

(1" General. UCNI raquires protection from unauthorized cissemination. LHCN1 must be protected and
~ontrolled in 3 manner consisient with that customaniy accorded cther types of unciassified but sensitive
nfcrmation (2.g.. groprietary business informaticn. personnel, ar medical recards of empioyees,
attoeney-caent information). The subcortracter shall establish and maintain a system for the protection of
LUCHI ir its cossession or unger its control that s consistent with the ~rysical crotecticn standards
es-ablishad 0 this section Each atthorized ingividual or person grar.= 1 speécial access o UCNI whc
racewves, acquires. or produces UCNI or a document of material containing UCML shall take reasonable ana
prudent steps to ensure that it 's orotected from wnauthorzed disseminaticn.

(2 Protection in Use or Storage. An authorzed individual or @ person granted special access 1o
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UCNI shall maintain physical contral over any document or material contaming an UCNI notice that is in use
50 as to prevent unautherized access to it When any document or material containing an UCNI notice is nat
in use, it must be stored in 2 secure comtainer {e.g.. locked desk ar file cacinet) ar in a location where
access is limited (2.9.. lockea or guarded office or controlled access factity),

(3) Reproduction. A document or materal containing an WCNI notice may e reproduced to the
minimum extent necessary consistent with the need to carry out official duties without permission cf the
ariginator, provided that the repreduced document or material is marked and protected in the same manner
as the original document or materials.

(4] Destruction. A document of material containing an UCNI notice may be disposed of by any
method that ensure sufficiently complete destruction to prevent its retrieval (provided that the disposatis
authorized by the arcnivist of the United State under 41 CFR 101-11.4 and by agency records dispesitian
schedules).

(3) Transmission.

(A) A document or matenal containing an LCMI nctice must be packaged to prevent disclasure of
the presence of UCHKI when transmitted by a means that coula aflow access ta the document or material
by a person who s not an authorized individual or a person granted special access to UCNI The
=ddress and return address must be indicated on the outside of the package.

(B) & document or material contamning an UCNI notice may be transmitted by the following means:

(iy U.5. first class, express, certified or reqistered mail:

(i Any means approved for the transmission of classified documents or material:

(iiil An autharized individual ar a person granted scecial access to UCN] when he or she can
control access to the deccument or matenai ceing transmitted, or

{iv] Any other means determined by the Assistant Secretary for Defense Programs to be
sufficiently secure.

(C) UCNI may be discussed or transmitted over an unprotected telecnone ar telecommunications
circL.iwhen required oy operational considerations. Mare secure means of communication shouid ba
Lsed wnenever passibie,

(€] Automated Data Processing (ADP). UCMI| may be process or grocuced on any ADP systam
that is certified for classified information or that comphies with the guideines of Office of Management and
Buggst Circular Mo. A-71, "Security of Federal Autcmated Information Systems. or that has Seen acproved
for such use in 2accordance with the provisiors of applcacle DOE directives.

:d) Civil Penalty. Any person wno violates Section 148 of the Atomic Energy Act or any regulation or
crder of the Secretary issued under Section 148 ¢f the Atemic Energy Act, including these regulatiors. is
subyect to a civil penalty. The Assistant Secretary for Defense Programs may recommend to the Secratary
impcsition of this civi cenalty . which shall nat excesd 5100 00C for each violation.

A33, Utilization of Labor Surplus Area Concerns 1FAR 52 220-3)

1a) Applicability. This clause 15 aoplicacle if this subccntract exceegs the spprecriate small purchase
rmuitagien in Part 12 of tha FAR.

bt Policy. 1115 the poucy of the Unwersity ang the _Zvernment to awara contracts and sutcontrac:s 1o
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cancems that agree to perfarm substantiaily in labor surplus areas {L5As) when this can be done consistent
with the efiicient perfermance of the subcantract and at prices no higher than are obtainatle elsewhere. The
Subcontractor agrees ta use its best efforts 0 place lower-tier subcontracts in accerdance with this pelicy.

(¢ Crder of Preference. in complying with paragraph {a} above and with paragraph (b) of the clause
entitlea Utilization of Small Business Concerns and Small Disadvantaged Business Cancerns. the
Subecentractor shall observe the following arder of praference in awarding lower-tier subcontracts: {1} small
nusiness concerns that are LS4 concerns. (2) other small business concerns, and (3] cther LSA concerns,

(¢} Definitions. “Labor surplus - za." as usad in this clause means a geographical area identified oy the
Department of Labar in accordance with 20 CFR 6534, Subpart A, as an area of concentrated unemployment or
underemplayment or an area of labor surplus.,

‘Labor surplus area concern, " as used in this clause means a concem that together with its first-tier
subcantractors will perform substantally in lakor surplus areas. Perfarmance is substantially in labor surpius
areas if the costs incurred under the subcontract cn account of manufactunng, production, or performance of
appropriate services in labor surplus areas exceed 20 percent of the subcontract price.

A34, Utilization of Small Business Concerns and Small Disadvantaged Business Concerns (FAR 52.212-8)

{8} It is the palicy of the University ana the Government that small business concerns and small business
concerns owned and controlled ty socially and economically disadvantaged individuals shall have the
maximum gracticable opportunity to participate in performing contracts and subcontracts et by any Federal
agency. It is further the palicy of the government that its contractors and subcontractors establish procedures
t9 ensure the timely payment of amaunts due pursuant to the terms of their lower-tier subcontracts with small
business concerns and small business concems owned and caontrelled by socially and econcmicaily
disadvantaged individuals.

(b) The Subcortractor hereby agrees tc carry out this policy in the awarding of lower-tier subcontracis ©
the fullest extent consistent with efficient subcontract perfarmance, The Subcontraciar further agrees to
cooperate in any studies or surveys that may be conducted by the United States Smail Business
Admiristration. the DOE, ar the Unwearsity that may be ne~=ssary to determine the extent of the
Subcontractor's compliance with this clauss

i) As used = this subcontract, the term “small business concern” shall mean a smail business as
defined sursuant ta Secten 2 of the Smatl Busimess Act and relevant r-E‘;UlEItiEF'IE ;rnmulgated gursLeant therets.
The tarm 'smzll business concern owned and controlled by soc:aily and ecanomically disadvantaged
adivduals” shall mean a small cusiness concemn.

111 That 's at least 51 percent unconditionally owned by are or mere socially and economically
disadvantaged individuals: cr. in the case of any cubiicly cwned business, at least 51 percent of the stack of
which 15 zneonditionally owned by ane or more socialy ana ecoenomicaily disadvantaged ingividuals: and

(2} Whose management and £aiy tusiness opersticns are controlled by cne or more of suecn
IFrQWICUES,

Tnis term a:s0 means 2 small business concern that 1s at 'east 51 cercent unconditicnally cwned by an
scancmically disadvantzged Indian tribe or Native Hawaiian crgamization. or a2 publicly owned ousiness Naving
2t ieast 51 percent of its stock uncorditionally owned by are of these antities whicn has its managemeant 2nd
dally business centrotied by memeers of an econamicaly cisadvantaged [naian tribe or Hawaiian Crganzantor,
and which meets the requirements of 13 CFR 124
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The Subcontracter shall presume that socially and econocmically disadvantaged individuals inciude Black
Americans, Hispanic Americans, Native Americans. Asian-Pacific Amencans Subcantinent Asian Americans
ara other mingrities, or any athes indsadual found to be disadvantaged by the Administration pursuant to
Secton 8{a) of the Small Susiress Act. The Sukcontract snall prasume that socially and econcmicaily
disadvantaged entities also inciude Indian Trices and Naive Hawanan crganizations.

(d} Subcentractors acting in gocd faith may rely on wnitten representations by therr iower-tier
subcontractors regarding the:r siatus as either a small business concern or a8 small Business Concerm cwneas
ang controllea by socially ang economically disagvantaged individuals.

Al5, Utilization of Women-Owned Small Businesses (FAR 52.213-13)

ial Definitions. "Women-Owneg Small Businesses, " as used in this clause means small business

concerns that are at least 51 percent cwned by women wno are United Statas citizens and who alsa caontrel
and coerate the business.

"Control, " as used in this clause means exercising the power to make peobicy decisions
"Coerate, " as usad in thus clause means ceing actively involved in the day-to-day management ¢f the business.

"Small business concern, " as used In this clause means a concern. including its affiliates, that is
independently owned and operated. not dominant in the field of operation in which it is bidding on Gaovernment

contracts or subcontracts. and cualified as a smail business under the criteria and size standards in 13 CFR
121,

(b) 1tis the poticy of the University and the Government that wemen-owned small businessas snall have

the rmaximum cracticable opportunity tc participate in performing contracts and subcontracts swardea by any
Federal agency.

(2} The Subecenractor agress to use its test efforts (o give wemen-owned small businesses the
maximum practicable cppartunity to partcipate in the lower-ter succontracts it awards to the fuilest extert
consistent with the efficient performance of its suzceniract.

(dy The Succontractor may rely on written reprasentaticns by its lower-tier succentractors regarding their
siaWs as women-cwnea small businesses.

A6, Walsh-Healey Fublic Contracts Act {Incorporatan by Reference) (FAR £2.222-20)

(i the subcantract is for the manufactunng or furmishing of materials, supplies. articles. or equicment in an amaoun!
Mar exceeds or may exceeq 310000 ang 1s subyect to the Waish-Healey Pubiic Contracts Act. a5 amended (41

i5.C. 35-435) the above amcle aoplhes.)
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Form 7500, Section B

Section B Clauses Apply to All Subcontracts,

The clauses listed below are appropriate to all types of subcontracts regardless of pricing arrangement. Clauses in
this section are incorporated into subcontracts by specifically citing clause numbers in the Schedule,

Clause # | Title | Page#

B1 Accounts, Records. and Inspectian | B3
B2 Additional Paragraph (h) to Clause B1, Accounts, Records. and Inspection | B3
B3 Additional Data Requirements B4
B4 | Administration of Cost Accounting Standards B4
B5 | Authorization and Consent ] BE
=[3] | Authorization for Subcontractor's Use of Government Supply Sources B
B7 i Classification - BE
B8 | Competition in Subcontractng BE
B9 Cost Accounting Standards BE
810 Disclosure and Consistency of Cost Accounting Practices | Bg
B11 Disclosure of Information 811
812 Facilities Capital Cost of Money 811
B13 Filing of Patent Applications on Classified Subject Matter B11
B14 F:::reiglﬂwnarsmp, Contral, or Influence over Subcontractar B12
B15 Foreign Travel 813
B16 | Inspection of Research and Development (Short Form) B14
B17 | Labor Surplus Area Subcontracting Program B14
B1& | Limitation of Liability 215
B18 | Limitation of Liability - High Vaiue ltems 815
BZ0 | Limitation of Liability - Services 8517
BZ1 | Limitation on Subcontracting B17
B2Z Notice of Partial Small Business Set-Aside B18
B23 Notice of Tatal Smail Business Set-Aside 219
B24 MNuclear Hazards indemnity Agresment B2C
g23 Qrganizational Conflict of Interast B23
828 Patent Indemnity B25
B27 Patent Rights (Long Form) | B25
828 | Patent Rights (Appiies to Small Business Firms or Nonprofit Organizatiors; | B33
B2% ! Price Reducticn for Defective Cost or Pricing Data | B8
B30 . Price Reduction for Defective Cost or Pricing Data - Modifications | 239
B3 Privacy Act Notification ) 541
B32 Privacy Act B4
B33 Froperty Furmshed "As |s' BaZ
B34 Reparting of Rovalties | Ba2
835 Rights in Data - General : Bal
B3G Rights in Data - Special Works | B&C
B37 Rights in Froposal Data ; B51
B38 | Sensitive Fareign Nations Contrals i B51
B35 - Emall Busingss and Small Disadvantaged Business Subcontracting Plan | B31
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o Table of Contents for Section 8' Continued on Page 82 L
B40 Special Test Equipment B4
B41 State of New Mexico Gross Receipts and Compensating Tax BS5
B42 Subcontractor Cost or Pricing Data 855
B43 | Subcontractor Cost or Pricing Data - Modificauons B57
Ed44 | Termination for Canvenience {Applies ta Educational 2nd Other Monprefit Institutions) B5Y
B45 Waiver of Facilities Capital Cost of Money B55
B4s Waiver of Indemnity B55
B47 Whistleblower Pratection B58
B48 VWark an University or Government Premises B59
B49 Waorkplace Substance Abuse Programs at DOE Sites B61
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E1, Accounts. Records, and Inspection |DEAR &72-3204-9)

3 Accounts. The Subcortraciar si2il maintan a separate ana distnct 52t of accounts. records,
CoCLMENTs arc ciner gvicencs snoewing and supporing all allowable cests incurred. or anticipated o be
Incurred. reverues ar otker applizabe h.e-,.sts. fixgd-‘ee accruals. and the receipt. use, and disposition of zil
Govarr mant procersy comirg nte the oossassicn of tne Suscontractor under this subcontract. The syster of
accounts =g Syed oy the Subcontacto- snall be szusfactory 10 DOE and in gcsordarce witn gerearaily
dCCsoied 2ZliLning znroiples and consskenty acclhea.

o) Inspection and Audit of Accounts and Records. All books of acccunt and records relating o this
succcniract shall be subrect o irspacucn ard auait by DOE at ail reasonabie tmes, befere ana curng the
period of retertion crovidea for in (dy below, ang the succentractar shail afford DOE andier the University
preper facities for sucn insogecticr ans aJdic

o

| Audit of Lower-tier Subcontractor's Records. The Subcontractor also agrees. with resceact to any
lower-tier subcontracts (incuding fixed-price or urit-price subcontracts or purchase grders) where. under tha
werms of the lower-ter subcontract. ¢osts incurres 2re a factor in datermening the amount zayable to the
lower-ther sucontractor at any tar to ether conduct an audit of the lower-tier succentractor's costs ar arrarge
for sueh an audit to ke cerformed oy the cocgnizant government aud:t agengy through the DOE contraciirg
afficer.

i) Disposition of Records. Except as agread upon Ty the University and the Sutcontracier, ait
financial and cost reports bocks of account anc supperting documents. ard cther data avidencing cosis
zllowable. revenues, and other gapprcanie sredits ynder tnis subcortract shall be deliverad to the University or
stherwise cisposaed of by the Sutcortractor s:tner 25 the University fram tirme o hme direct during the oragress
af work ar. in any evert, as the University $nall direst ucon comaletion or terrmination of th's subconrac &5ra
final audit of acczunts nereuncer Exceot as provides in s subcontract. all other ~=corzs in e possass 20 27
tna Suoconractor reigtirg o this sLocertract =nall ca preserved oy the Subconwzzior for a penca r"“—r:: 3
yvears zfter finar caymert under this subcontr= -t or atheraise disgosea of in sucn manner as may ce agresa
Lpon oy the University and the Subcontractc-

e

 Reports., The Subcortractar shas Farnosn gucs 2rograss recorts 2nd schecuss finarca and Sost
r2rGns. and other repons covering the werk wrcer this suocentract as the Lnvers:ly may from Ime i Se
g —pacj I g

-

|F15FIE‘EHQI‘IE Thke DOE and the !._.l-"li'-.-'ﬁr'E-!T':,' gnall nave tha I"I""r"[ 0 rsoec: the wors and acivhies zf the
SuEesrrsstor wrcar this suboontract at such Urae o0 such manner 3s 1t shail deem acaoroonate,

 Lower-tier Subcontracts. Thne Sabcortractor funtrer agrass to recwra the nolusion of orowigens

0

SITUaT 1D ITCS2 N Carsgraprs lan throwgn this oaragracn (g0 of s clause in 34 ower-her SutCconTacts
firsuzms fixed-pree or Lnd-orice sugcortracis or purchase eroers of any fier entered inio hergunler wrg's

Hatel-13 _!'* Z rEspme OF s (meeaprr 2s g, pmasmEreast ~oors SerrEd 302 3 factor in Zeterminirng t e gmourl 0ay
. rorar ggheartracter The Sebeontracior Sumhar ZQrees toirciuge 2r 2udit clausa, the sabstar:
T.aLsa B3 Prca Reaucten for Defactve Cosior Pricing Cata.

i Iu

82. Additional Paragraph ihj to Clause 21 for |a} all cost-type subcontracts (or lower-tier subcontracts)
involving an -=timated cost exceeding 55 millian and expected to run mare than two {2) years. and (b any
other cost-ty . . subcontract {or lower-tier subcontract) where deemed advisabie by DOE advisabie by the
University and when the Subcontractor (or lower-tier subcontractor) already has an established internal
audit organization.
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(k] Internal Audits. The Sutconiractss ~7r2es 0 carduct an aternal audit and examination satsfactary
to DOE and the University of the reco:3s 0peralans. xpenses. and the transacicns wiih respect to Costs
camred fo be alawazle under this subcontract annually and ai such ctnér Limes as may be mutualy agreed
upcn The rasults af such aucit, incuding e werking papers. shail be subritted or mace availabie 1c the OCE
Cantracting Officer and/or the University.

B3, Additional Data Requirements |FAR 52.227-18)

i This clause does not apaly (fthe subeansract i for the conduct of basic ar applied research as set out elsewnere
n the subcantract o be performed solely by a cellege of university and the estmated costis Nt !N BXCEss of
5500.000.}

(a) \n addition 1o the data as defined in the Rights in Data - General clause or ather equivalent included in the
subcontract and specified sisawnere in the succentract to be deliverad, the Unversity may. at any hme during
subcontract performance orwithin 3 pering of sree years atter accentance af all items to be delivered under
tme subcontract, arcer any data first produces or specificaly uses in the performance of the subcaniract.

i) The Rights in Data - Genarat Clause of ather enuwaent noiudad i the succontractis acplicable to all data
crderad under this &cditiona Da:a Requirements clause Notning contained in this ciause snall require ihe
Subcentractor ta ceivery any data the withholding of whicn 13 authorized by the Rignts :n Cata cr cther
equivalent clause of the sutcontract or data tna: are specifically «denufied in the subcontract as not subject to
tnus clause.

ic) When data are tc be cetwvered under this clause. the Sukcontracior will pe compensateq for
carverting the data inta the presciibed farm for rearoguction and for delivery.

‘2! The University may release the Subcontractor frem the requirements of this clause for specifically
centfieq cata tems at any hme cuning tne threg-year pericd set forth In paragraph (4] above.

B4. Administration of Cost Accounting Stant. is (FAR 52.23C-5/Frime Cantract Article 7

caause 13

Far the puroose of administering tne Cost Aoz ~unting Standaras (CAS) requirernents under this sugconiract, e

S obcantractar M3 take the steps outlined 0 saragrapns {a) througn iFy of this Clause:

aT ic the cognizant Contraching Ci#icer ar the Urwersity a cescription of any accountng £Iange.

s petannal impact of the cnarge o suZccntracts containing 3 CAS czuse. and If not covicdsly immatenal. 2
erai 2oliar magritude Sost impact aralysis of the cnange that displays the potential ghif af cosis cetweer

-
|_-|
-

=

e =
1]
3

CAS-covered subcontr3cls oy cantraci iyoe i e Frre-fixed-price. incentive. cosi-plus-fixec-fee. gtc ) ard Ccther
S, peartractar Business actvry As relatad 1o CAS-covered subcentracts, she analysis shoula display the
potaria, mpact of funds of (e varcus AgerciesiDepanments (2.3, Ceparment of Engrgy, Mauonal
Azrongunes and Space AGrsiraticn Army MNavy A Earce, cther Dacartment of Defense. 21087

SoyerrmeErn as follows:

1%y FTor ary charge 'n cost agcocurting pracices racuired o comply with @ new CAS '~ "IZCraancs
with oaragrazhs (81(2) ard fad4ii of tre CAS clause within BO 2ays (Or such othe 13ig as may ke
Tutually agress to) afier award o 2 suncontract requin,g this change.
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V21 For any charge in 2231 3CCsunting praclic=s prepcsad In aciarcence with subparagracn (ajiding
ar f3ndt o of the Cost Accounung Siandards cause or with sutparagrapn (a¥3) of the Discosura 2rd
Censisisncy of Cost £occurarg Pracuces clause not '@ss tnan 60 days [cr such ofher da: . 35 may ce
mutually agread o bafors tne eflecuve date cf the proposed change.

13) Far ary faiura o compy with an acolicatle CAS or to follow a cisclosed practice as cortemplated
Ty paragrzen (3ot cfthe Cost Accs tng Standards clause or Oy paragraph 1a)(4) of the Disclosure ard
Cansigtency =f CostAccourtng Prag . 25 glause withun &0 days (or such other date 3s may be muluzily
agreed to; after the date of agreement of noncaompiance oy the Subcontracior,

‘o1 Suomit a cost -meoact orogpesal 0 the farm and manrer specified by the cogmzant Centracting Officer
cr the Uaversity withir 0 gays (or suchk otner date as may be mutuaily agreed to) aiter the date of
determinanor of the adequacy and cormpliarce of a change submitted tursuant tc paragrapn (&} of this <iause

(c) Agree to approoriate subooatract ard iower-tier subcortract amendments to reflect adjustments
established in accordance witn sutcaragrachs ialid) and (8)(5) af the clause or with sucparagraphs (a2 or
[aif4), of ne CAS Diszlosure ard Consistency of Cast Accountng Practuces ciause.

[dt Far all 'ower-tier subconacts subiest etre to tna Cost Acczunting Stancards ciause ortc the
Disclosure and Consistency of Cost Accountng Practcas clause -

(17 Sc state In the body of the Iower-tisr succentract in the letter of award. or in cath (seif-deleting
clauses shail not ce used). and

(21 Include the substarce of this clause in 2l negot:ated lower-tie: subcantracts. In addiicn. within 32
days after award of the lawer-ter subzontract. submit the foilowing snformation 1o the Sutcentractor's
cognizant contract acrmimistranen office for transmimal to tne contract administraticn office cognizant o7 tne
lower-ner subcortractor's facl:fy

i1 Lewar-ber sLoconractass name arc lowsar-her siebcontract nrumber

v Qeltar ammcunt ara date of awars:

() Name of Sulkcontracier ma<ing the 2ward: anc

w40y cnanges the iower-tier subceontracicr has mase of proposes (o make o acouniing
pracrcss trat 2%ect orime Sortracts or sLocontrscts containing e CAS clause of UIsCiosLre ars
Co=sigiangy of Cost Accounting Practices clause. unless these changes have already ceen reconsd

wars of tne ‘ewer-T e« subcortract results *1 making one ar more CAS effective for the first ime. ths
"3 550 L& regored

l.-|. o

i

(K]

Lriversity 0 ownbtrg of ary 2dustmeris reguirgd 0 lower-ber sugcontracts Lnder ina

[] ey .-_.,.._l;':.

SL.ETI0TEIVERG 2gTee T a3 ZOQMUSTIEN T Za523 2T trem 12 he SUDCoATaSOrs prece or esiimated 2o
T 255

i

et

3 AZuc2 s Ade wethir 30 cays after oroposed iower-uar suocontrac Z|LstMments are reCeved anc sra
Inc 22 2 oroposal i sziusteg the rgnar-tet sLoooriract of the subcontract acocropriataty
“,Tar mws-Tar sLCooritasts tonizir g the CTAZ cause recurs tne iowas-ler subooriracicr o ’”""'3";'
LR 3N Stznoacss oo =Feclan re date of swarz orotaral a37e2mant TN DNCe 3s 300w O N8 ICWer-i=T
SWCSTAALWr S sigred o :‘:’tl‘i:E-’.e of Curreri Costor Priong Jata wroneves s earlier
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B5. Authorization and Consent [FAR £2.227-1

‘a) The Goverrment authonzes and consents 1o 3l use and manufacture, .1 cerdforming the subcantract at ary hier
of any Invertion descrkea Iin and covered oy 4 Unitec Statec patent (1] embodied 0 the structure af
compositen of any clause. the delivery of wnich is-accepted Dy the University for the Government under the
subcontract or (21 used in machinery, t00ls, or methcds wnese use necessarily results frem comeliance oy the
Subcontractor or a lower-tier subcentractar with 01} specificatons or wrtieén provisions farming a part of the
subcontrac: or (u) specific instruct.ons given by the University's procurement specialist directing the manner af
performance. The entre liahility 1o the Government ‘ar infringement of a patent of the United States shall be
determined saolely by the prowisians of the Patent indemnity ciause. if any, includea in the suoccniract
hereunder (including any lower-tier subcentract}. and the Government assumes liatility ‘or all otrer
infringement to the extent of the autnarization ang consent hereinatove granied.

(b} The Subcontractor agrees to include and require inclusion of this ciause. suitably madified to identify the
parties, in all lower-tier subcontracts for goods or services (inclugding canstruciien, architect-engineer SEenices.
goods. mocels. samales. and design ar tesing services) expected to exceed $25.000; however, omission ci

this clause from any lower-tier subcontract under ©r qver £25 000 does rot affect this autharization arc
consent.

B6. Autharization for Subcontractor's Use of Government Supply Sources [DEAR 970 7104-31]

The University may issue the Subcontracior an aytharizaten to use Government supply sources in tne
performance of the subcontract. Title 1o all property acquired =, the Subcontracior under such an autharization
snall vest in the Government uniess otherwise specfied In the subcantract. Such property snatl not be considered
to ne Government-furnisned property as distinguished from Government property. The provisions of the Frocerty
clause. except its paragrapns (a) and (b}, snall apcly o il praperty acguired under sucn authorzasicn

B7. Classification \DEAR 952.204-70}

1 the performarce of the work urder the sutcortracs ‘Fa Subccntractor shail ensure hat an Authorzed Crgira
~lassifier or Derwvatve Classifier shall assign ciassificatons Lo ail documents. materizl, and goods orgnated or
sererated urder the subcontract in acceriance with classification reguiations and quidance furnisned 10 tha
Subcontracier by the University. Every lower-ier supcgntract and purchassa crger issued herscrger nvsh, ~5 e
srg:navan or generation of classified docurments, matenal, or goods snall incluce a pravision 19 the affect that n
tre perdfarmarce of such subcontract or purcnase arder. the lower-ter subcontractar or suppiier shail ensure thal
an Authcrized Original Classifier or Denvatwe Classifier shai assign classifications 1w all such documents.
matznals, and goods In actaraance wih classificatior reguiatons &nd guidance furnisned to such lcwer-tier
SUGGCCRITacicr or suppiier by the Subcortraliar

B8, Competition in Subcantracting (FAR 22 244-3)
T=a Sunconiractor shail seiect lower-tar SLLConrEticTs iirgiuding suppliers) on 3 ComEUettve Casis to tne

MEXIMLm pracucat 2x@Ent ConsisiEnt with the opgcives anc reguirsmeants cf the subcontract.

B3. Cost Accounting Standa--s \FAR 2 230-2Fame _Intract Arrcle 7. Clause 8
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'a) Unless the subcontract 's 2xémct uncer FAR 30.207-1 and 30.201-2 the provisions of Faderal
Acguisition Regulaton (mART Sukpan 30 3 2re incortoratad nerein by reference and the Suzcortrasior o
CONrecicn with this subcInirsct shail -

1]
[

l.n-r'l

CAS-covered Suzcortmacis Onalyy By submissicn of 3 Disclosure Statement, disclose in writng

:1e Subr r CICrs 2781 afIduniing pracueaes 3s c=uires oy FAR 30 202-1 through 20 202-5 incuding
"I'e_'.""C-:IS JISUNZLIST g direct costs from indirect 2085 and e basis usad for allecatng narect cosis,
The craciucas disc.oiac for the supbcantrac: shia!l ce the same as the practices currently disclosed anag
acehed on all other subccntracts and lower-uer sutcentracts ceing performed by the Subcontractar and that
contain a Cost Accounung Stardards (CAS) clause i the Succentractcr has nanfied the Governmert
Contraze-g Officer or the Universizy that ine Jisclosure Statement contains trade secrets and commers.al
cr financ zninformator that 5 orvegad and confidentzl. the Discicsure Statement will Te orotected 2nd will
not be released outside of the University or the Government

=
ng
=5

2] Follow consistertly the Scbcortractor's cost accounting gractices in accumulating and reccmn
¥ g 2 J

performance cost data cencerning the succantract. If 2ny chance 0 cost accounting practices s made for
the purposes of any subcontract or lower-tier suocantract sugject to CAS requirements, e change rmuszt os
2CC =7 prosec: ively tothe subccrtract ana the Discigsure Statement must be amended accordingly 1fthe
sLDCaNtract oo Lz or oost 2 owance o the subconiractis 2ffactad by such changes. aojusiment 303l be
made :n aczoraarnge with suoparzar2oh (&364) o721 3) telow 2s 2coropnate.

£3) Camply with all CAS ocluding any modificaticns ngicates nerstc cortaned in FAR Subpar 30 4,

n effect an the date of award =f s supcontract or. of the Subcontractor nas submittes cost or grnicing datz,

on the d4ate of firat agreement on price as snown on the Subcontractor's sigred cerificate of currens cost or

prncing data. The Subcentractor snall also comply with any CAS (or mogifications to CAS) whicn nersafar
2CCme applicabie ' 3 sLooconwact o Iower-tier subcantract af the Supcantracier. Such compliarce srail

be requires prospecively from the datz of zeolicability of sucn subcontract or Icwer-tier sunconracs
Prost Y

(4} (1} Agree o an equitable amustment as crovided In tne Changes clause ¢f the subcontract if the

Farm

sJdzconiract cost s affacted by a cnarge that pursuart tc paragrach (2103} accve, the Scbhcontracior =
reguires 1o ma«g 12 2 Jubcartracior s 23@bisked Cost aCCountng prachices

vl Negotiate with the Government Cortracurg Officer 2r the University to determine tne tarms
and conditens 2rzcerwmict 3 change may o2 vade 1o a3 2osl 3cacuntirg oractice. cther thar 3
Tade under otnar crovisons af this nar:grapn vand: oroviced that ne agreement may be mad
(Vs provisicn tharwil increase Cosis pad oy e Universay o tre Goverrment

m 4
L
=1 L
[1
il
~

1 the Government Contracting Officar or the Uriversity and the Subcontracior agresta 2
oted- ;E to 2 ¢2sl azsounting gracice. oiner than a srange under garagrapn (2343010 above. negcis= 25
2oL *=oie adiustTen: 28 orovided in the Cnarnges cause of the sutcentract.
Sores e gn adjustert of tna sutcontract prce or cost allowance as spcropriste. of the
Soboontracior or 3 lower-tar SUDCCrtracion “24s ic comoiy witn ar acplicanle Cost Accountng Steraart or
'z fo ow any coss a:::u:t:ng CrechiCe CInsisiEntly anc $Jon falure resuits in any increased costs oo Ty
A brversity o Fe Goverrment Sucn adjusimant sr3e Srovigs for recovery of the increasad oz o s
Jrovarsty or in2 Govertreant iianer b irtarast "'E" or Computsd at the annual rate estachsnes rar
sachion 3927 2°re mErrai Revarue Coce 0 1885128 L 5 C 262 far such pernod. from ks nre e
caymert oy tre Uriesd Sl3tes wa3s made 0 e Ime Me ausiTent s efectes. Ir no czsé snall e
SOVErmMEnt resover Casis oreatsr (08 ik e insrassan ool 2 Gavernmeant. in the aggragae ori-s

et
relgvant conitacis sunactis ira oncs FTiLsimenl urass e Subconirscior made 3 q_.."']al'"_a;..ﬁ s Iost

7540
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accounting pracuces af which (1was aware ar shoLlg have ceen aware at the tme of price negotiatiors and
whicn it faded tc gisclese 10 the Unwearsity or e Government,
ibt If tne Government Cantracung Officer or the Unwersty and the Subcontracter fail to agree whether
*Ha Succontractor or 3 'ower-ler SuCCcCcniracier Nas comched win an applicable CAS in FAR Suppart 30 4 or 3
CAS rule or regulagon in FAR Subpart 30.2 and as ta any zost aqustment demanded py the Unwersity or in
Covernment. such ‘ailura to agree shall be 3 dispute concerning a questicn of fact within the meaning of the
Disputes clause of : ~cartrac: under the Contract Disputes Act (41 U.S.C BO1Y.

(= The Subcontractor shall permit any =uthorized reprasantatives af the DOE, the University, the ZASH.
ar the Comptratier Ganercal of the United Srares 1o examine and make copies of any documenis, papers, of
records relating to comgliance with the requirements of this clause.

rd) The Subgontracier shall include the sunstance of this clause except paragraph (1) in all negotiated
lower-tier subcontracts that the Subcontractar enters irto and shall require such inclusion in 2il ather lower-ter
subcontracts, including the obligation to camply witn all CAS in effect on the award date of the lower-ner
subcantract or, If the lower-tier subcontractar fas submitted cast or pricing data, on the date of final agreemeant
on price as shown an the lower- - cubcantractor's s:igned Certificate of Current Cost or Pricing Data. This
requirement shall apply cnly 1C sjctiated iower-ter subcontracts exceeding $500,000 where the price
negotiates 1s not based on

(11 Established catalog or market grices of commercial items sald in substantial guantities ta the
general puona: or

(2) Prices set by law or regulation. ard excaot that the reguirement shall not apply to negaotiated
lower-tier subcaniracts cthenwise exempt from the reguirement 1o include a CAS clause as specified in FAR
30.201-1.

Nate (11 New ar mocified CAS shall apely to zeth narcnal defense and nordefense CAS-coverad
subcontracs upcn awaro of a new national detense CAS-covered subcontract containing the new Stardarc.
The award of a rew nonde‘ense CAS-covered subcentract shall not tngger applicatian of new CAS <f
modificatcn o CAS.

Nare (27 Lower-iier sLocontractars snall e requirea 1a bt ther Disclosure Statements 1o tne
Subcontractor, However 1f 3 lower-tier succaoniractar nas areviousiy submitted its Disclosure Statement to 3
CovernTent Admiristrative Contracting Officer (ACCH, it may satsfy tnat requirement oy certifying to the
Suboontractor tne date of the Statement and the address of tne ACO.

Neta (31 'nany case whare a lower-tier spoortractor cetermines that the Disciosure Statement infermanan s
crivileged ang confdental and declines 1o crowide it to the University. the Subcontracior. of higher-tier
sutcartractar, the Subcoatraciar may authorze direct submission cf that lower-tier subcontractar's Lisclosura
S ataen: to the same Gavernment ciices ic wn'en the Subceniractor was required to make supmiss.cn of 13
Tuscosurs Statemeant. Sucn authonzation snall 0 ngway reneve the Subcontractar of apiiity as proviced in
paragrapn (a) g of this cause. In Jigw of the foregoing ana pecause the supConrtract may e subjectic
adpastment under this C.ause Cy "eas53n cé ary failira to comply with rules. reguiations. and Standards 35

spec fiea .r FAR Subpars 20 3 and 30 4 10 connechon with covered subcontracts. it 15 exgected that the
Subcantrastor gy w.sh 10 noiude & CiEuse s5ch such lower-tier subcantract requinng the lower-uer
subeantacicr i zporogniatay noemnfy the Sutconlraclar However. tne inciusion of sucn a clakse anc ih=
+arms tnereat are mattars of negotalcn snd agresmant henwaen the Supcontractor and the .ower-ier
gubeantracior. orovided tnat tney do nct condlier witn the dutes of tne Supconiractor prder ifs SuCcenmact &N
tha Lmiversity. It s also expected (nat any (CWer-Ier sLbcontracter subjecs ta such ineemnification will gerarsily

~aguire sutsianually sirniar irdemeificaian 1T S8 sLTITE O 8 zyocsniractors.
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MNote (et If the 'ower-tier sLEcontractzr 1s g busiress unib that. pursuant ta FAR 30.201-2(b1 15 entitled 2 sles

mad figs subccniract 2overage ang o follow FAR 30407 ang 30.402. the Disclosure ang Cansisiency of Cost
ACZOLRNNG Fracticss c'ausa snai 0e nsereq nstead of this clause.

= .

Mgt@ 2y The tzems defned in FAR 30 507 and 31 001 snad have the same meanings nersin. As there 2=fined
‘negoliates susiInirsct TESMs any subcontract excaot a firm-fixed-prics sugcontract made by a
Sutcontractor or icwer-uer subcantracior aiar racawving cfiers from at least two perscns rot associated with
23cn aher orwith such Subcontraciar cr iower-ier subcaortracior, proviced that (1) the sahcitation to all
cormpetters s identical. (2) price g the arly censideraton '~ selecting the lower-tier subcontracier from amang
tne compentors schoitea. and (2) the lowes: offer recenvesa in ccmpliance with tne salicitation fram amorg hose
soicited is accepted,

B10, Disclosure and Consistency of Cast Accounting Practices (FAR 52 230-3)
‘al The Scbeontractor, in connecion witk tis succantract, shail -

|1) Comply with the requirements of 48 CFR Subpart 2804 401, Censistency in Estimating. Accumulatirg
and Reporing Cgsis, anc 48 CFR Suopart 9204 40Z. Consisteancy in Allocating Cosis ingurres far (ne
Same Purcose in effect on the date of award of the sutcentract as indicaten in 458 CFR. Part 9904 -

121 CAS-covered Subcortracts Oriyl if s 2 bus:ness umt af & company required to submet 2
Disclosure Staterment, disclose in writing its cost accounting practices as required by 48 CFR. Subpars
S503.202-1 throwgh €903 202-5 If the Subcorntracter has natified the Contracting Officer or the Univarsiy
that the Disclosure Statement contains trade secrets and cemmercial or financial infarmaicn nat s
priviieged and canfidentiai, *he DJisclosure Statement will be protected and will not e reiessed outside of
he Government,

Mote (13 Lower-tar succonaciors snat be =zuirad to submit their Disclosure Statements to the
Sutcanractss dAeweaver If 3 lower-ter subcontrasisr Aas previcusly sebmimes s Disclosure Statemert 12 3
Gewernment Administrative Cantractng Cficer tACOL 1 may 52~ that reguirement oy cerufying 1o
Subcortractor tne date of the Staterrert ard the sddress of the .

ol omany | iE wWneEra & cwer-hEr SUCIoriracior g rmines tnat ire Chisciosure Siatement nforTanin 3
crivilegsa and confidenua ard Secines o cravice 0 tre Sutcortracior or higner-ner subcaniracior e
Subzantrastor Mmay adtharze crect submissior of the lowers-tier subconwactars Discicsure Statament 2 tr2
SEr‘.‘- Goyarmmert 0¥cas to which the Subcontracter was required 1o make submission of its Disclesare

Sratemest 3acro authenizanon shaitin noway "elieve tne Subcontracior of liaility if 11 ar 2 lower-rer
Sht”“ﬁ"“"cr ‘alls wo comly with z2n acaoiicze & Caost Accounang Starcard 12AS) or @ follew any cractcs
TisC.osaT aursuart W0 ttus paragraoh and suck failurs results In any Increasad costs pald Ty the dnwersity 2-
e iEoeemment noview of the foregairg 2nd since the subcortract may be subjec: to adjustmert unger ™t g

oy measzcn of ary failure o sarmg y wr fules recuiations, and stangaras of the CASS in connetiar s i
Zicwar-iar 3utContracis TS Sxgecisc thatihe Supconlracior may wisn o ircluge 3 Clause i 2300
S.I0 SLCCIPract m2owinrg ne ower-ter succontracior 1S asoraeriaely ingcemnity the Scubcantracior Fowayss
tre romsor of sUcn 2 5052 2na e terms thareot are maners for negotanen snd agresment cenwasn T

[ - - - H e = = J + | r § =3 =

SunoIntraoios 3nd iowar-ter suGoort=oior ooy iosd hal ey 22 ot confhist with the duiies of th

- = - .. = - . i + i e L
o B R s e SUDIZNTTECT . T2 JrnErgity DR 258 extacies [nar ary iower-lier 81CCCn

.‘
sdojact oo suon oncemr foznon will genaraily reguire subsianually simiar indemrificaticn 1o e sacrllsl Iy I3

t ™ F
TACCCTIN3Ciars

.
Dl s Sy -
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Mote (3], The terms a=fineg in 4 CFR 331 22 shall have the same meanings in this clausa. As thers definec.
"negotiated subcantract” mears zny ‘cwer-tier subcantract except a firm-fixed-price subcontract made cy 3
Subcontractar aor lower=tier sLbconiractor ater recening offers from at least two persans not associated with
cach ather o such Subcontracicr o lower-tler succontractor. pravided that (1 the soficitatien tc ali competiors
& icerbcal (27 prge s the orly consicesation r selecing the lawer-ter subcentractar from amaong the
campetitars sckotad. anc 1 3) the lowest affer recewed 1 compliance with the sclictation from among thesa
sahcited 1s accepted

(3% 1) Feliow consgisiently the Supcentracter's cost accounting practces. A change 1o such practices
may be oropcsed. however. by the Government Contracting Officer, the University, or the Subcantraciar.
and the Subcontractar agrees to negotiate with the Government Contractung Officer ar the University 1ne
terms and condinons urder which a change may be made. After the terms and conditions under wnich
tne change is to be madsa have been agreed 1¢. the change musi be appiled prospectively ta the
subcontract and the Disclosura Statement, if affected. must be amended accardingiy.

(iy The Subcortractor shall, wnen the Governmeant Contracting Officer or the University and the
Subeontractor agres to 3 change to a cost accaunting gractice and the Contracting Officer has made the
frnding required in 48 CFR. Suctean 9903.21-A{k). that the change is gesirable not detrimental to the
interests of the University or Government. negotiate an equitable adjustment as provided 11 e Ghargas
ciause of the subcartract In the agsence of the raquired finging, no agresment may o made uncar ths
suhcaontract clause that will increase costs pawd By the lUnversity or the Governmeant. g

(4} Agree to an adjusiment cf the subcontract orice or cost allowance. as appropriate. if the
Subeartractor or @ iower-tier subcontractar falls ' comply with the appiicable CAS or to follow any cosl
accounting practice, and such failure results i any increased costs paid by the University ar the
Government. Such adjustment shall provige for recavery of the increased costs to the Univers - 3rine
(Government togethar with intarest (neregn computed at the annual rate determined Dy the Secr=iary cithe
Treasury pursuant to P L. 92-25. 85 Stat. a7 from the nme the payment by the University or the Guverrimeanrt
was made ta the time the adiusiment 15 effected

‘) If the Gavernment Cartracting Cff.cer or the University and tk+ © :ncontractor fail to agree wnethar
sna Subcontractar nas comaliez with an applcanie CAS, rule. :gulations &5 specified in 43 CFR. Paris 2
=re 0004, and as to any cost adustment demandad Sy the University ar the Government. such fallure ¢ 2
srail be 2 dispute withir the meaning ot the Disputes ciause of the suzconiracl

iz The Subcantractor shall cermit any authonzed rapresentatives of the DOE, the University, the CASE
ar tna Comptreller Generai of the Unitea States to exzrine ard make ccpies of any documents, pacers. arc
records ~elatng to comphance with the rezuirements 27 this clause

11 The Succantracier shall include in ail negotialed lower-ler subcontracts that the Subcontracicr enters
rio the substance of ths c.auge except oaragragh bl ana snhail require sLchinclusicn n ail other
suocoriracts of ary her except at

1 the Igwer-tier suCcCntract s awarced o a business urnit that gursuantto A8 CFR. Tucpars
2407 204 s required 1o foiow 20 CAS the Cost Accountng Stanoards clausa shall be nnsarted inseas of

this C.2ugel 37

-

v Thig recuiremens shall spgly enly to negobiatad ower-hel supconiracts exceeding 5500.0CC wners
tne pros negetates s netcassdor

.h.-

|} Estachsred c3tElos or rarkat preces of commerc.a, 12ms scid in sLostantal quantities o tre
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general putag: 2r

Oy Brezs set oy aw or raduianon or
i3] Tre regurament snall rot 2coly o regorated iower-nar subcontracts otherwvise exemo! from the
requiremreant o irziuge 3 CAS ¢lause 23 specifiean 48 CFR. Subpars 9503 201-1

B11, Disclosure of Information ( JEAR 232 204.72)

‘a) 1tis mutuatly expected that ine activites uncer the subccairact wii net invalve classified informanor.,

tis understocd. however. that if in the opimor of 2iher party, this expectatien changes cefor

2 the expiratior or
termiration of all 2ct. =5 ansing under the subcontract. that the carty shall notify the other pary accardirgy 0

wr:ting withcut delay. 17 any event the Subcontractar shall classify, safeguard, and otherwisa act with rasgest

to all classified mformation in accardance with 2coiicable iaw and the requirements of DOE and shail premztiy

waul P
aferm the Uriversity in wnungf ang wher oiassified information becomes invoived ar, in the mutual jucgmert

cf the parmes. t aopears ixkely that c'assified informator or mater:al may become nvoived In such syent the
Subcortracter shall have the nignt ko iermirate cerormance of the work under tne subcantract. anc tne
crovisions of the subcontract regardi~c tarminaucn for tne convenience of the University shall 2oply.
i) The Succzniragtor snall not parrit ary Aonaedual o Favea access 1o ciassified «nformatcn except in
accardance with the Atamic Energy Act of 1554 as amended, Executive Order 12
Gf reqguirements.

;
336. ana DOE's ~aguiatcnrs

¢l The tarm “Restncted Data * as used ir this clausa means all data concerming the dasign.
marufacsture or utnzation of 2icmic weaccrs. ne craducton of specia nuctear matarial. or the use of speoa.
clear matenal in ke progucten of energy Tne tarm snall not include data aeclassified ¢r removed from tne

H:str. rex Data catagory cursLann s Sechion 142 of the Atormc Energy Act of 19534, as amerngaag

E12, Facilities Capital Cost of Money ;=AFK 52 273-20;

—acilives czortal cost ¢of maoney wiil oe an alowacie costurder the cocntemplated subcortracs ¥ the critera “or

AtewsEsoby i scccEoToragn 27 20370302 ot ine FAR are met and Tadiliiés capital Zast of Toney w3s A L. o3
N e oiter rasuling na subconiract.

B13, Filing of Patent Applications on Classified Subject Matter (FAR 22 227-100

2} Befora firg or causirg tc ke filed 2 oatent socicaticn ir the Unitea States disclosing ary subject
matter of the subconiract 2lassified "Segre!” or migrer anc oy citing the 3-”' day orovision below the
TJaoooriracior shail transmul ine propcsas sochicaton o e Unversity The Univessity andior the Goverrment
=3 2ziemire wremer for rzasons of natcra Eerl.rn- the Eﬂpllﬂatlﬂr‘ sirou'd e plages wrder an orosr o°
38CUEITY 323i8Q ¢oacIoroancz wthineorouvser ot 33U 5 0 121-7EB orw :r the issuzrce of 3 paiEn:
$ncL T 28 otherwise delaved under aerursnt Gavernmert siatutes ar regulai.. Tne Subcontrasiar snall
cogemns sy nEtracuers of me Lrwversity cedarding the manres of delivery ¢F the patant spohcatiar i T
Urites Siareg Pacert OfF o2 cut tne Sueoconrscsr 3nai net o2 czmed the nght to fa the zopicatiar 02
Irrversity fais o give ary suLch astvucuons with.n 33 cgys from the date of maiiing or 2ther trassma of ima
proccsesd scolication. the Suscortrasisr may De (ne agpugation.

oy Zafocra fire - 3 patear apoocaicn ir the Unites Si3t8s QisCiosing any sulject mater of the suoconitacs

o] =
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cassified "Caonfidential the Sutcentracior shall furrisk to tne University a copy of the appucation far
Astarmination whether, for reascns of ratoral sacunty. the applicaticn shouid be placed under an crder of
sascapy o he sseance of a paent should te otherwiss deiayeq unaer perunent Government si2iutes or
regulations

o) Whern the suziect matier of the subcartract s classified for reasons of sacunty the Subccniracior
zhall mat fiz or cause o be filed in any country otner than 1 1< Unitad States as provided n garagrachs (a)
- and (b of this clause an application cr registraucn for a patent containing any of the sutject matter of ihe

cubcontract withaut first cotaimng written appreval af the Lniversity.

(2} When filing any patent application coming within the scope of this clause. the Subcontractor shall
observe all applicable security regulations covenng the ransmission of ciassified supject matter and shail
pramptly furnish to the University the serial numger, fiing date, and name of the ~untry of any such
appiication. When transmitting the applicaticn 1o tne United States Patent Office, ..1e Subcantractor shall
icentufy by separate letter and identify 2y agency and number the subcontract(s) that require secunty
c:ass(fication markings o be placed an the application. -

i2) The Subeontractor agress 1o nciude ang recute the nelusion of this clause i abi lower-tel
subcontracss tnat cover ar are lisely 10 SOVer classified subyect matter.

++
B14, Foreign Ownership, Control, or influence Over Subcontractor {DEAR 952 204-7T4/Prime Cantract Article
a. Clause 2=
(a] Far purposes cf this clause, a fareign mnterest s defined as any cf the following:

(13 A foreign government or foregn Qoverr mert 2gency.

(2% Any form of ousiness eNerprise crganized under the [2ws cf any country cther than the United
States or 178 pOSSES5I0NE

.31 Any form of business enterpnse nroanzes or reorparaed uncer the 13ws of tha 1.5 . ¢ra State or
ciqer junsdiction withn the U 3. thatis awned, ~sntralled. or influencea by a fareign govermmant. SZErTY

Firm. arporaticn, or perscn. or

14y Any persen who s ncta .S, otzen

LT

: Fargior cwrarsnip. centrcl, or influence {ESCI) means the situation where the qegree of Jwnership.
cantral. of mfluerce over 3 Sugcantractar by 2 foreign interest s such tnat a reasoranie £asis exists for
zarcluging tnat the comoramise of classified information or a significant quantity of special nuclear matana. a=
defineq In 10 OFR Part 710, may resuli

io: Far purpesas of this clauss "Subconiracicr’ mears any suTcontracior at any ter

.4, Tre Subzontracicr snal immediately crovide the Lnivars:ty whtten noice cf any cnanges in the
axtart 2aa ~aure of FOCI aver 11e SuCcariiac.ar -~at woula affect the answers (o 1Ne guesions ' tha
Camficaton subrused for the soucitanor that resLited In the subcaontract. Further, nclce af cnanges In
swnership or contral that are requirgd IS he repored 1o the Secunues and Exchange Cammission, the regaral
Tease Commissian or tre Decarmant of Justice snall alsc e furmished concurrently to the Uriversity

& In shose =ases wnere 2 Subconiracter has charges rvolving FOCH the DOE musi determing whather

Farm 7500
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the changes wui fOsE 20 undue nsk 1o tr= 2omimren Sefense ana securty, In making this determinansa tFs
LOE shail consiaer provcsals made oy (Ne Subcortacior to avad or mitigate foreign influenceas
i If the DOE at ary tme detarminegs that the Subcontraciar s ar s poténtially subject ta FOCIH the

Sascantactor ahail carcly with such nsiruciens that the University shall provide in wntnig tc safegussa a0y
zlassifies informaten 2r sicaficant zuartly of special nucisar material.

(g) The Subcortracicr agress (o insert terms thal conform 2stanually to the language of this clsuse.
INciuding this garsgrachioigl, in 2l owes-ter sSubContta. o unger the suboontract that wil requirs acceass to
c:assified infarmation or a significant quarnty of special nuciear matenal. The Subsontracter shall also require
such iower-ner subcantractors to submit 2 cempleted certification reguired tn DEAR 952 .204-73 and covares n
UFII"--"EI'SII'JI' Farm 812 aefars awarg 37 3 Igwer-ler ';L.EC““":‘EE: Informaton tc ze provides b';,-f a lower-ligr
subzontractcr pursuant o this cizuss wil o8 sLTmIted 1o the Unvearsity.

thi Infarmation submitted by a Subccntracter 25 requirad pursuant to this clause shall be traated by tha
Unwversity and the COE o the axtent pcarmities by aw as cusiness or financal information subrmittad i
ceonfidence to be used snlely for purposes of evalusting FOCI .

©1 The requirements of thig clause 2re 0 adaition o the recurament that & Subcortractor obtain ara
rarain the sacunty cleararcas required by tne subconiract THis c.ause gnail net operate as a imitation cr -e
Lirnwversity s or the DOE's ngnts. inciva:ng tne Uniwersity s rgnl 12 ierrminate te subcontract

i1 The University may terminate the succortract for aefaaitif

i 1) The Subcortracior fais 0 mest cohgatens impesad by this clause, e g . gravide the irfermation
'ECILJIFE""J 2 tnis ctauses CCSmpily Wwith the Unoer SITYy & InsrLchons anout SEfE{]L.EFdJF'g c:assifiga nfzrresucr,
or make this clause apaly tc lower-tier subcortraciors, or

2 Imthe Unvarsity's judgment o3 Suzsoniractor creates a FOC! situation to avoid perfermances
cr 3 termination for sefaull (The University may ermainate the subcontract “ar canvemsnce +f tne
Subconiracor necames subect ta FOC) ara for regsons siher tnan aveidance of cedormarce af ir2
sLbcontract cannot cr cnocses net o avoed or mitigate (ne FOCI crablemn

1L

B15. Fareign Travel (DZaAR $02 247700

3+ Sarzigr travel when charges drrecdly shall be suziect to the pror gpereva of the DOE Caontracting
Cf’ﬂ.er fer @ach secarate mp regardless cf wineiner funcs for such trave! are contamed in an aCCroves C2ogsEs
Foregn irave: s dafired as any rave! culside of Canada a2nd the unites States and its terrcries ans
o=t T ko Woada b

0 cays cngr 12tk ianned deparura date. t2 cn 2
:"e-u:ie_: Frr Ap:rh.- ;al of Forerqn Treve! form anc wnan apencaale. incluce 2 medificstior for procosad
Sou E-ooC travel

'I

= Fallurs btz zotain pror aooroval for foragr rave! snall oe cause “or all costs relaing to an anappreved o
Esirg urzicwab.e wpger 1h's sucesritss]

Tv i oersgnal tre 5 tzisnn 2 foregr QoElen LoZar 30 apcroved Tp. 2nd such persoral hime sxcEels Ins
JUSirESs ume aanrg the tro. 3l czsts for sacn o owill ze unallowacn e under thig subcontract

;2: Remrnbursemean: of rave: oosts 5751 52 $ug 22770 wroiators 3siapiishes by the United Statas JecawaenT Ir
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State for the peried during which a inp 15 made

B16, Inspeciu.on of Research and Development {Short Form) (FAR 02.245-3)

The Univers:, has the o~ 0 inspect and evaluate the work serfarmed ar being performed urder the subcontract
znd the prem:s&s where the work is ceing performed at 21 reasanable times and in 2 mannrer that will not unduly
czlay the work. If the University performs inspecticn ar &vailaton on the premises af the Subcontractor or a
lawer-tier subcontractor, the Suscentracter shall furnisn and shall require lower-ter subcontractars to furmisn all
reasanable facilities and assistance for the safe and canvenient perforrmance of these @sks.

B47, Labor Surplus Area Subcontracting Program (FAR 52.220-4/Prime Contract Article 3,
Clause 16)

‘3) Definitions. "Labor surplus area ~ as Lsad in this clause means a gecgraphical area dentfied by the
[ =rtrment of Lapor I accordancs witn 20 CFR €24, Suteart A as an area of concentratea unemployment of
Lnoeremployment or an area of labor surplus.

“Lshor surolus ares concem " as used in this clause means a <oncern that together with its first-tier
subccntractars will perform sutgiantially in 'accr SLIpUS areas. Perfarmance 1S substartizily in labor surplus
areas if the =3sts incurred Lnder the subcortract an =~=aunt of manufaciuring. proauctian, cr performance of
appropriate  serndces inlagor surplus areas exceeg S0 percent of the subcontract price.

(6] The Subcantractor agrees  2stabiish ang corduct a program to encourage labor surplus area (L3A)
~arcerns ta compete for lo .. 2r-tigr subconracts within their cacahilites when the lower-flier subconiracis ars
canzistent with tne efficient gerformance of the suscontract at nrices no higher than cttanable sisewhsre e
Subcantractor snall

(1! Designate 2 ligson cificer wha wil {11 maintain liaisan with 2uthorized representatives of the
Government on LS4 marers. [i) supensise comaliance with the Utilization of Laccr Surclus Area Concers
ciaLse. =nd (i) acrunistar the Succontracior’s labor surplus area subrcontracting program

(7] Provice adequate and tmely censideraucn of ine potennalines of LSA concerns in all make-cr-buy
ZECISICNES.

i3 Ensure that LSA concerns have an eguntacle opportunity to comeete for suncontracts, particularly

by arrergirg soicitatncns. time for the precaraticn of offers. guantties, specificaicns, ana deiivery

s-hecLies to facitata the participatian of LSA concerns,

(& InciLae the Uthzatcn of Labar Surplus Area Concems clause In lower-tier sutcontracts mat offer
s ostanial LA subcontrachng opeertenities. and

i5; Mairtair recorgs showing (i tne orocedures zdcored and [ the Subcantracter's perfarmance. 10

sz with ths clause The mecords wil Be veot ~yziiatle for review By tne Government until the exgiraben
of o~e y2ar a%er the award of tig supIoniract or fzr such lorger perod &5 may be reguired &y ary grhen
clause o "hIS suaCCAlrac or by aopiucatie .aw o regulalors.

o: The Sueesnracier furner agraas 1o Insarn N ary r2aed sutcentracs shat rray exceed 3300,00C anc
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that coatans the Uthzaten of Lasor Surzlus Area Concerns ciausa tarms that confarm sucstaniaiy 1o tne
languaqge of s 2lause wroiuding s paragreph (S anc to nold he University af the names of lower-ter
SLESSRIractons

B18, Limitation of Liability =R 22 228.23;

(2 Except as provided 0 paragrapns ibl ard (i celcw and exu:ept far remedies exprassiy provided
slsewhars 1 the subconract. the Sapsonrracicr snall not oe vaale for loss of ar damage to croperty of tha
LImversity ar the Government incluzing th-* qocads delivered under the subcontrace) that {1) ocecurs afer
UI"II'H'EraI'l':u" accaptance of the gooos oalivered Lrger the suocanirall anc 20 results fraom any defacts or

ceficiencies in the gooos.

(21 The limitation of liability under caragrach [a) acove shall not acply when a defect or deficiency in or
he University's acceptance cf the gocds results from willful nmusconauct or lack of good faith on the part of ary
¢f the Subcortractor's managerial personnel. The term "Subcontracior's managerargerscnnel” as used in this
clause mears the Subcontractar's directors. officers. and any of the Succontractor's managers,
superirtendents, or equivaient represertatves wha have sucervision ar direction af

) Al ar substantiaily ad of the Scbcentracter's business:

*

P21 Al or substantally all of the Subcentracter's operations at any cne facity at which the subcartrac
's being perfarmea; ar

(3) A saparaie and complete major indusinal operation connected with the performance of the
SJuzcontract

2: If the Subcentracior carres irsurarcs or Nas estaciisned a reserve for seif-nsurance covenng (goity

for 055 or 2amage suffered by the Unwvarsity or the Government through the purchase ar use of tne cooa
raguired (o e asliversd Lncer the subccarast ara o the extent of such insurance or raserye. the

——f bk

Subcontracicr shail be 1aoie o e Unwvarsity or the Government for loss of or damaage to property cf the
University or the Gaverrmen: ocouring after Urwversity acceptance cf and resuiting from 2ny gefects cr

e R

zeficiencies in the goess delweared urder the succcnrace

L

dy Tre Sazegnrrazigr shar cngiude (e clacse roivcing tus caragraczh di ard suoplemeanted 33
necassary o reflezt tne ralatenshic of tne contraciirg cariss. in il iower-hier subcortracts.

B19, Limitation of Liability - High-Value Items (AR 52 242-24)

Thie sasse anall apely onty 10 tgse ramg iZantiad i the SuRCONIFACct 458 Ceing SUSiecric (g Clause )
31 Maratmsizrding any otner crovesior of the susconract and excert as provides in caragracns (o)
L e | S

coelew ks Saccoootrscier 21all r2r e waoie Toricss of Sr 22mags 16 procerty of the Jraversity o
BRTNG QMg W& SoCEs Jenvarsa Lroar fe sublanach that [ sCours sner Linnversity

L =
Pl L= L=

Pz encds sshiversd Lnger e suozortract and 12 resuwits from any defects ordeficencies o U

il

o) Trelimitasen of agiity ungar paregracn 20 acove shall net 2ociy whnen a defect or deficiency ir of

N2 Lniversity § 30I801arsa of tne 30o0Gs tesuits romowaiful mussonduct or iack of gooa fath cn tre £ rmaiany

SftFe SUCCoAracior s mansgana: CersInrS: T e e ZuDCCNrEcior s managenal cerscnnel’ 25 L3I N s
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clause means the Subcontraciar's directers. officers. ana any of the Suocantractor's managers.
superintencents. ar equivalert representatives who have sugernsion ar directicn of

(13 Ad or substantizily 2ll of the Subcortracicss Dusiness!

i2) All or sacstannally all of the Suoct  -3ctor § operations atany one facility atwhich the succentract
IS Cewng performed: or

(3) A separate and campiete macr industnial operation connected with the perfarmance of the
subcontract.

() If the Subcontractor carrias insurance or has esiablished a reserve for self-insurance covering tiability
for loss or damage suffered by the University or the Government througn the purchase or use of the gocds
required o be deliverad under the subcentract and to the extent of such insurance or reserve, the
Subcontractor shall be liacle to the University or the Government for loss of or damage to property the
University or the Government occurrg after University acceptance af and resulting from any defects cr
deficiencies in the goods cebvereg under the subcontradt,

‘d) (1) This ciause does nat diminish the Suzcgntractors coligations. 1o the extent that they anse
othenwise under the subcortract relating to correction reparr. replacement, or other resief for ary defect or
deficiency in the gocds ceivered under the subcantract,
(2} Unless this is a cost-reimbursement succont-act if loss or camage cccurs and correctcn, repair.
ar replacement is not feasiole or desired by 2 University, the Succontractor shall. as determined Ly the
University

{iy Pay the University the amount i weuld have cost e Subcontractor (o make correction, reparr.
or replacement tefore the loss or damags cccurred; ar

(i Prowide other eguitable relief

‘a} This clause snall nat limit ar athenyse affec: the University's rignts under clauses, if included in this
subcontracier. that cover

i1y Warranty cf technical 2ata:
(21 Growrd and fight risks or aircraft f-gntnisks: o
LA, oaovernment property
% im eacn cwer-ter subconitact sxosgt 3 lower-tisr subcaritact coverea oy caragraph [g) below the _
Subeesntactor shall Irsert the azpropnaie clause suptlemented as recessary to refiect tne ralauorshp gt ine

santractng partes, as follows.

(1% In Izwer-her subconTacts for hich-vaiue t2ms ory. a%ter abtaining the Conract Acmirisiralcs s
advance wrttan aocraval insert ths Sizuse noucing this caragrapn i)

(2% In lower-tier sutcenirasts for ather eng itams cnly. inser the clause at FAR 52 248-23. Limiatcn
ct Liakility.
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lg] In 2ny lower-tier subcartract for cath righ-vaue tems ‘or wrich this clause s apgropriata. ang cther
end i -~g for which re clause B22 is acoroonate. afer obtainng the University's advance wntten asorova
Us2 3 clause, the Subzantracior 3nzi ¢ 1} include beta clausas, (20 genufy migh-vaive 1zems by line item 2ra
{3 insert the fouowing praamoie cefcre oaraarapn (g) of tis ©.2Js2 35 useg in that iower-tier stbeontras:

(This clavse shall acoiy coly 15 those dems wentfied i this subconirect a3 being subyect 1o this clause.)
B20, Limitation of Liability - Services (FAR 52 246-29)

131 Except as provided in paragracns (k) ang ‘oo below and excert to o2 extent that the Subcontraciar s
exprassiy responsicie uncer the subcontrack for ceficiencies in the services required to oe pedormed under it
including any matenals furrished in canjunchicn with tncse senices). the Subcontracior shad not be lizbie for
loss of or damage o property of the University or the Covernment that (1) cccurs after University acceptance
af SeErvICes perfnrmed under the sugcontrac and 1 2) results from ary defec:s or geficiencies in the sarices
nerformed or matenais furrished.

(b} The limetatian of hacity under caracraph (21 acave shail rot apply when a defect or.deficiency n or
tna University's acceptance of services perfarmea cr materals furnished results from wilifuk misconduz: or lack
of gooc faith cn the par cf ary cf tha Sutcortractor's managerial personrel. The term "Subcontracicrs
managernal cerscnnel” as used 0 this clause means the SuZcantracter's cirectors. officers, and any of tme
Subcontractor's managers, supenniendants. or 2gquivaient represeniatives who kave supervisicn or direztcn of

(1) Ail or sustanuaiy ail of the Succentracior's bus ness;

(2] All or suzstantialy 2ll of the Subcontractor's operations at any are facility at wnich the subcontract
's be:ng perarmed; cr

{3} A separate and comolets Talcr industnial cperanon connecies with (ne performancs of the
subcartract

izt If the Subcentracicr carnes nsurance. of Nas estatiished a reserve for seif-insurance. covernng
aollity for loss or 2zmaae suffered by the Unwvarsity or the Governmert throughn the Subcontractar's
carformance of services or furm:shing of materals under tr= sybcentract. the Subcortractcr snaii be liskble '
(ne University or the Sovernment to the extent of such ins.-gnce ar resarve. forless cf or camage to crzos )
e Jversity or drs Soverrmer coolrrng 3% Jasersity accagiancs ¢f ard resuling rom sy 202778 o
sefcigncies in services performed or materals furnished ander the sLbcaniract

it The Subcoriractor shad inciade tus ciause rcluding this caragraoh [dh supclemented as NeCcessaTy
refecl ina -earcns ¢ of the contracarg naties. in all lower-tuer subcentracts over 325 000

B21. Limitation on Subcontracting ;=3R 5z Z13-140

'3 T s Zlguse does 0ot appy to ke unresinicias cormen of @ camal set-ssice.

i By sLbressgn of a0 oar 50 axesunsn o 3 3aDoonTacs the Subcorlracior agraes thatin performerces o

=
_—
Hj:"e a SL-pn.nnn-\.rrnr-r 'rd-\._l-
— e [ = ] o [y RSN I - SIS

' Sernices excent consruchon Arleast S0 parcant of the cost of sutcontract cerormarce Incurtss

for personnel s1all oe 2xgpencsa +':r aroicy=ses of the zoncem
2% Supplies «cther 'rar crocurermert o 3 teguiar dealer nosuch sucores) The concern shan censr T
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work for at least 30 percent of the cgst of manufaciuring the sugplies. not including the cast of matenals

(3] General constructon The concern will perform at least 15 percent of the cost of the subcantract. not
incicding the cost of matenals. with its own employees

i4) Canstructor £y ==acial rade contraciors. The concern will perfarm at least 25 percent of the cest of
the subcontract, sctinciuding he cost of maten@s, with its own emcloyees.

B22, Notice of Partial Small Business Set-Aside (FAR 52.218-7)

(a) Definitions. "Labor surplus area." as used Iin this clause means a geographical area identified by the
Department of Later as an area of labar surglus

"L abor surplus area concern ' as used in this clause means : toncern that. togetner with its first-tier
suncantractars. will perform substanially in fabor surpius aress.

"Parform substanhally in iabor surplus areas,” as useg in this ¢iause means tnat the costs incurred under tne
subcontract becausa of manufaciunng, producten anc performance of services in Iaber surnlus areas exiesc
50 percent of the subcontract crize. A

"Smalf business concern. " a5 usad in this clause means a concern including s affiliates tnatis indezencenily
gwned and coerated, not dominant in the field of operation in which it is bidding on Government centracis or
subcantracts. and gualified as a small business under the size standarcs in the sohgitation,

ik General,

(11 As icentifier =lsewnere in the sclicitaticn a porticn of this requiremert nas teen set asice far
award 1o oo r moare small business ccncerms.

2y Offers on the non-set-aside cort-an wil o8 gvaluated firs: and award will be made on that pormon
in accordance with the crovisions of the sougitation.

3} The set-asice poreen will oe awardeg atthe nighest unit price!s) in the subcontract(s] for ine
non-sel-aside portion and adjusted (o reflect transporancn and ather Costs appropriate for the saled .
SudCcortracion s;.

4101 The Subcontractars) *or the sat-aside perion Wil be sglectad from ameng the small usiness

concams that sucmited resporsive ofers o0 e ron-sgt-aside porien These carcerns fz =10 Two
QrCuUos.

141 Group 1 - Small busingss Concerrs nasg are 2052 labor surpius area concerns ar

VGroun 2 - Other szl Susinass corcams.

[11

(il Negstiauens wal e conductes with the conoarm n Grouc 1 that submittez the owesl
rasporsive cffer an the nor-set-aside poron. If the regotiatens are not successful or i anly san =f e
set-3sde poricn Is awarded o that congerr negotigicns will be conductad with the concern nes
supMINes the second-lowas: raspons e oer on the non-sei-asice oorlion. This procass win <277 .

LA

Farm 7860

Los Alamos National Laboratory Page B2 Jecemoer
7995




frstwith carcerrs in Groug * and than with corcerns in Grouo 2, ungl a subconiract or subconiracs are
gwarzed for the 2nlre s2t-aside zorron.

i2 The Unwersty rasarves the night o net corsicar token cffers or offers cesignea to secure an
n*air advantace cver other offerors elicik & Tor 1Ne set-a5i2e Zoruon

il Agreement,

i1} If awarded a subcanatract a5 a small business - labor surplus area concern, the Subcantractor
agrees that it will merform ar c2use the subcantract to be germormead suostantially in areas classified 25 labor
surplus areas atthe pme of 2w 2rd or gerdormance of the suzcontract. However if an area salectad by tre
Subcantractor s ne langar classified as 2 ‘agor surplus area ai the ume of performance the Subccntractar
will try to sawect anather area for performance that 1s classified at the ime as a labor surcius area.

{2y The cfferar agrees that, if awarded 3 zantract that exceees the small purchase limitation, it will
submit a repart 10 the Contract Adrmenmistater within 20 days after the date of award (cr 3 ionger percd °

ime. if srescribed by the Unwersity) tnat contains the fellgwing infermation:

i1 The dollar amount of the subzontract.

-,

) idertfeation of each ‘abor surp'us ar23 0 which succontract (and lower-tigr sLbcontract)
cerermance is taking or will take place

(i) The tatal costs incurred ang the total costs to be incurred unaer the subcontract cn acceurt of
manufaciuning, croduction. and gerformance of seanvices in each of the ;acer surplus araas oy ~' e
Succenrractor ang (B lower-fier spbceniracters

iy Trhe total dellar amcunt attrtutacle to performance in labor surplus areas.

(31 A manufacturer or reguiar dealer submitirg an offer in ts own rame agrees 1o furmish. in performirg e
sLECantTacs oniy end items manufaciurad or croduced by small business congerns insice tne J.5 i3
tzrrones ard anssessions. e Commerweaitn of Puerta Rico. the Trust Ternitory cf the Pacific Isigrds o

S e

tre Cisirict of Coiumoia. Aowever 1.5 "23.u 78M2n7 Co085 NGt 3eLly M S2rrsciion Wtk So0stracien <
sersice suocortracts

3+ Definitian. "Small bus.ness corcerr 35 wssd o !0 s cizuse Mesrs Inca™m ncieding ts arihates
1natis noeperdsndy owned 3rd Spefaleq retcominart athe fis of coeraven nowhichatbis bizzirg o

o JErrrSat contracts oF suRecniracts 20c J2alfisd 33 3 smail pusiness ander the size standarss 2ehires
Sactse 2 oithe Smat Busness Act 115 10 5 C 238

ci General,
| Cfars are sauzted 2niy rom small susoness czreens Offers recewved ‘rom concerns that aré rol
SMMa; BUS eSS SoacaeTs shall oe corsicerss Norrascorsive ans will ce rgeciss.
21 Ay award resulting from the soiziaten wni 02 Mage o E 3 &l DusINess Jorcern.
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(¢} Agreement. A manufacturer or reqular dealer supmitting 2n cfferin s own name agrees ¢ furrish.
n gerforming the succaniract. oriy end items ranufactured or proguced by small business concerns Irside e
Urites Stares s tarrtones and c0ssessions the Cemmonweaitn of Puerto Rico, the Trust Termitary cf the
Eacific lslands. or the District of Columaia. How-=4&f. this reaurement daes not aggly 'n connecicn with
canstruction or sersce sUCConiracls

B24, Nuclear Hazards Indemnity Agreement iDEAR 352 250-70/Prime Cantract Article 17, Ciause 2}

ia) Authority, This clause i1s incorpcorated Into the subcontract pursuant to the authonty contaimed in
sucsection 170d. of the Atamic Energy Act of 1554 as amenced (hereinafter call the Act).

(&) Definitions. The definitions set out in the Act snall apely to this clause.

‘c) Financial protection. Except as nersafter parmrtted or required in writing by OOE or the Universidy,
he Subcontractor will nat be required to provide ar maintain, ana will nat provide ar.maintain at Government
expense. any form of financ:al protection ta cover sublic liability. as descnbed paragrach (d){2) below COE
ar the University may howewer St any bme regquire in wnung that e Subco “ractor previde ard mamnain
financial protaction of such 3 type ang :n such amcurt as DOE ar the University shall determine tc te
approprate to cover such subhc naciy. providen tnat the costs of sucn financial protectior are remcursed 2
t1e Susconiracier by DOE or the Lnwersily

dy Indemnification.

{1) To the extent that the Subcontractor and cther persons indermrufied are not compensated by any
financ:al protection permitted or reauired oy DOE or the University, DOE or the University will indemrify the
Subcantractor and ather persens indemnifed against (1} ciaims fer public liability as descrted in
subparagraph (41(2) of this clause. ard (1) such legal Costs of the Subcontracior and other persons
indemnified as are approved by COE ¢r the University, provided that DOE's and the University's sty
ncluzing such legacesis shail not excaed tk2 amount set forth in sectien 170e.{11(B) of the Actin the
aggreqgate for each nuclear inCident or crecaulicnary ayacualion ccurmng witnin the Urited States or 31 e
millica in the acgregate for each ructear incident occcurring cutside the United States. irrespective of e
qurrker of persons indemnified 1 connecuan with the subconiract

i Tk pubne liability referred ta in subparagraph (di(1) of is c.ause s cublic liakility as defined in

tne Actwnich i arises cut of orin cenracton with tne zctivites under the subcontract Ingluding
ranspofatian. and (1] ansas aut of or ~2suits from 2 nuciear incident or precautionary evacuatior. as thcse
arms ars safired in tha At

[~

‘e; Waiver of Defenses.

vent of @ neclear incident, 35 definad in the Act ansing aut of nuclear wasie acivInes, 4s
tne Act. 'Fe Subcontactor or cenalf of itseif ano ather persans indemnifieq, adrees o warve 2ry

Crinthe
o= dh
iszue o defense 33 0 chantacie or govertTmert Immiunily

-
=
=

=

= .EN

_ nthe event of an exiraord.nary rdcEar SeIuTENCE Whith

iy AnsEs oul ot résulis from of Qoours in e Course Af the carstruction, ScEs3£58510N, Or coershar
cf @ progucticn ar wthzausn faciity ar

(i Arses gut of sesults from orocc. - S ihE LOUuTIe Sf iranspomalic” :surce matenal
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gy-preduct matenal or sgecial nuclear matenai 1o or frem a production ar utilizaton faciiity: o
iy Anses out of or results fren the possassicn Sceration ar use by the Subcontractar or 3

ower-tier sutconracior of a device ullizing special nuciear matenal or oy-proguct matena: durng the
coursa af the suzcertrac: acivity: or

L) Angss cul 2F “esults from. or coours in the Zoursa of nuclear waste actvities the
Subcortracior on cehalf of tself and ciner persors indemnified, agress o wave
[A) Ay 155u2 ar dafense as 10 the conduct of the claimant fincluding the conduct of persars

traugh wherm the claimant derves 1ts cause af actar) or fault or persons ingdemmified. .ncluding but
nat irmitea to

i11 Meglioerce;
(2} Coninbutory negligerce;
(Y Assumption of nisk ar

{4) Unforesesacle inervening causes, whether invalving the concduct of a.thira persen cr an
act of Ged.

(B} Any 1ssue or cefense as (o chartazle or governrmental immunity ;) and

1C) Any issue or cefense based on any statute ¢f imtatons, if suitis institutea within 2 years .
from tne gate on which the c.aimant fSrst krew . ar reasonably could have known. cf his mmury or
zzmage ang the cause thereof Tha wawer of any such issue or defense shall be affective regardless
or whether such issue or defense may otherwise be deemed jurisdictional or relating to an slementin

the cause of acyon. The waiver snall oe judic:ally enforceabie in accordance with its terms by the
ciaimant against the gerson indemrified.

(v} Tne term exiracrdinary nuciear coourrence mesns an avent which DOE has determined to o2
an extragrdinary nuclear coocurrence as defined in the Act. A cetermination of whether or not there Fas

besn an extragrainary nuciear cocurraénce will be made in accergance with the procecures in 0 CFR
part 540.

fwit For the curposes of that daterminaucn ‘offsite” as that term s usen in 10 CFR par 840 means
away from 'the subcsntract ccaucn whicn pnrase mezns any DOE faciity. instailatcn. or site atwhion
cortractual activity uncer the subcsnract is being caried on. and any Subcentracicr-owres of
sartreted ‘azility installatar. or site 3t which the Scbcontractor 's engaged in the perfermance of
contracioal acovity under the subcortract

(31 The wawers set forth aoove

1 Shall be affecuve regardless of whethar such issue or defense may otherwise be desmed
Jursaictional or reairg o an slemernt n ne czusea of achicn

zil e wdicaly 2rigroezcie in aooorcancs itk s terms by the clamant against tne persar
~asmnifies:

1 Znai nar oraciude 3 cefanss 93522 Joon 2 falure 1o 12ke "easonacie sisps o J rmitigats
Zamages

:wl Shall not apaly injLry or 2amass © & slamant 20 to 3 slaimant's croperty waich is intenucrally
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sustaines by the claimant o which results from a nuclear incident iIntentionally and wrongfully causes oy
the Ziaimart:

w1 Shall nat 2pply to inury tc a claimant whe s employed at the site ¢f and in connectian with he
sy where the extracrdinary nuclear occurence taxes place. if cenefits therefor are ether cayabie or
rezuirad 'o be provded unger any workmen's Sompensation of coccupational disease aw!

fwit Snall not sppy to any ciaim resultng fram a ruciear incident ocsurring outsige the United
states;

ivii] Shail be effecive anly witn respact to tnose obligatans set forth in this clause and in
Insurance poiicies. contracts or stner groaf of financial pratecton: and

(wiil) Shaii not apply to, or prejudics the orosacution or defense of, any claim or portion of ciaim

Which 15 not within the crotection affaraed under (A) the limit of liability provisions uncer

subsecion 1702 of the Act. znd |b) the terms of this agreement and the terms of insurance

cohces, contra.ts. or otmer proof of financiat arotaction.

(¥ “latification and litigation of claims. The Subcontracter shall give immedaiate written notice to CCE
-d the University of any known action or ¢.2im f.ec or made against the Subcontracior or Jiner garsar

ndemmnified ‘or puphc liabity as define n paragrapn id)id! Except as otherwise directed Ty COE mrovsh ne
University, the Succontractor shas fu sh gromptly 0 DOE. ccoies of all pertinent papers recevez oy 02
Subcontraciar or fiied with respect to such actions cf claims. DOE and the University shall have the nght 2.
ang may collaborate wath, the Subcontractor and any other person indemnified in the settlement ar zefense of
amy action cr claim and shalt have the right to (1) require the prior approval of DOE and the Unwversity for the
cayment of any claim that DOE University may be required 2 indemnify hereunder: and (2} accear througn fra
Attorney General on tehalf of e Contractor or other persan imdemnified :n any action brought upcn amy Zi2m
that DOE and the University may be reguirec -2 indemnify hereunder take charge of such aclion ard $20e or
defend any such action. If the sattlement cr defense of any such a2 2n ar claim is undertaken by CUE S
University the Subcontractar shall furnisn a rezscnacle assistance in effecting a settlement or assening 3
cefense

=

3

=]

Continuity of DOE obligations. Tne obligatcns of DOE anrd the Uriversity under this clause snall

rot oe affectsd oy any falure or the pant of the Subcontracior ta fulfill its obligation under the succontrall end
snall e unaffecied by the death, cisaolity orf terminatior ~° e Subcentracter or by the completion.
terminatcn cor expiretion of the suocontracst

1Ll

3

Effect of other clauses. Tre crovisicrs of this ¢ause snall not pe cmited in any way 2y, and shall be

e == uithout refersrce ta. amy otnar ¢ auses of 1ne succortract, inciucing the clause entitles Centract

O 23 pravided however, that this ci3use snail ce supect o the ciausas entities Covenant ~gzainst
Coruagent Feas Officiais Notto Serefin ano Examiranor of Records by the Cemptroller Geréral 2nd 2y
provieiors thal gre jater added to e sLooortract a3 required by acclicaple Federal law, nciuding 5i31UTEs
suzcutive 2rzers ard reguigtions. 10 te rcludes 1 Mucaar Hazaros imzemnity Agreements

. Civil Penalties. Reserved.

i1 Criminal penalties. Any incivideal 2irectar officer or amecyes of the Subcantractar &r of its
WEr-TIE SLOCOFITACto S 3nd SUDCHETS wFo ar2 raemnfied Jncer e provisiors of tnis clause 372 sutiett =
chminal ~enalties. Jursuant io 2330, o the Aot for <nowirg ang willfi viciation of the Awmic Energy At z?
1554 = :zmenges. and apohcacis CCE egiear sa’sly-retziec rules regulatcns. cr arders whicn o2l ch
reguU ts A or of Lrd@testad wolls NEye rasiilt2a n s UClean Ircizent

Form TEO0
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.+ Inclusion in subcontracts, The Subcontracicr shatlinsert this clzuse in any lower-tier subcontract
WNICN May invelve e risk of cuklic Jability. 23 that i20m s Jefinec in the Act andg furthar described in
caragraph (3)iZ) abcve, However, this clausea snall not Be included in lower-tier subcontracts in which ths
CWEr-igr subcontracior s susjecs to Nuclesr Requiatcry Commission (NRC) financiai pratecuon rgas —&n:

.3
Jnder secuon 1738 of the Aot ar NRC agreemerts of indemrnificanon under 17Cc. or k. of the Act for e
achivitas ynder the subginract.

B25, Organizational Conflicts of interest (DEAR 952.208-T2/ Prime Cortract Article 7 Clause 17}

3" Purpose, The prmary purpose of this clauss s to ensure that the Subcentractor (1) is not biased
because of its past presant, or currently planned intgrests (fingncial, contraciual, ¢rganizaticnal, or atherwisa)

that relate to the wark under the suzcontract, 2nd (2} 2oes rot cotain any unfair competitive advantage cvar
other partes by virtue of its cerfcrmance of the subcantract.

o) Scope. Suciect tc parsgrach (1) of this clause. the restrictiocrs descrbed herein shall apply o
perfarmance or carticipatan ty the Subcontractar and any of its affiliates or ther suczessers in intersst | merair
EEi-’E':ti'u'EW *afarred to as "Suscortractor’ in (e activities coverad b‘; this clause as a Subcontracic- |Qh‘-‘Ef--'.:E.‘
succontractor. cespensor, joint venturer. cansultant. orin any similar capacity.

(1) Technical Consulting and Management Support Services.

(1) The Subcentractor shall e ineligicle to paricpate n any capacity in DOE centracts.
subcontracts, or proposals tharafor (schoitad or unsaliciied) which stem directly from the Succonirzcicrs
perormance of wers ancer this subcontract. Furnermaore. unless so girectad inwriting oy the Unwvarsity,
the Subcontracior snall not parform any @chnical consuling or management supoo Services Wwork
Lrass this subcontraci 2n any of s grocucts or senvces or the gocds or services of anather firm F the
Succentractar s ¢r has been substantatly involved in their develocment or marketing, Nathing ir s
subparagraph srail praecluze the Subcontracter from comeeting for follow-on contragis or subconirasts
for techmicel consaitrg ara management supcort servicas

w1 Ifthe Subcontractor, 0 the oeriormance of the subcartract precares a comcoiete aor essentially

sha i ce neiqicle to perform or participate in any cacacly in any cantractual effort wnich 1s basea cn
sz statement of werk or spacifications. The Subcontracter shall not incerporate 1ts products cr
seryIces in such siatement of work gr specifications uniess so directe \nownting oy the Umversty. n
WIS case e reswishion In tnis subearagrach shall rot aoply

Mathirg im tmis caragraok (bl shall preclude the Subcontactor fram c™enng ar sew.ng 45
stzndard commearciai 2rms o tne Unwers ty or g Government

27 Access To and Use of Information.,

codfire Sopooriraciar rothe padormancs of bnes suoccontract oetains access Tanformaticon. sacn
as Jnversdy o J0E glgng agies rzoens siucies. fnancial plans, terr s cata cretecisd oy

C2% 2r 7213 that rave not besn rersasad or cinerase mads svalaels

[ , 4 Ty = | b -
_.—-:"._,-5,:-?. -:"-':t :f T4 '.FI L E._',: Zh s mmbem o e

e public, the Sukooriracior agreas thatwithout cnor wrtten socroval of the University (1 skhall ror

o
=

Jse sLCn informaicn for 2ny orvats Curpcse Jniess the informancn nas ceen released ar alreraise

e
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made avaiacle to e cuthe (bl compete for work for the University or OCE based or such infarmaticn
far 3 cerad of six mortas sfer the compietan of tis sutcortract ar Lrti such information 1s raieasec or
otherwisa made avalzcle to the put.ac. whichever s first (g} submit an unsolicited aroposal (o the
Urversity or the Geovernment wilgh 15 D3sed on SJUt infarmation until after such information 15 rélessed
Ar atrerwise made availazle o the gublic: and () release such information unless such infarmaticn Fas
sreviously bean re.easea or stherwise made availapie 10 the puthc by the Liniversity ar the DOE

(i1 in addinen tre Sygcontraciarn agreses that to tRe extent it recaives or 1S given access o
procrigrary cata. cate orotected by tne Prvacy Act of 1974 (F L. 93-57%). cr other canfidential or
privileged techmecal. businesz ar imarcial information under this subcontract. it shail reat such
information it accerdance with ary rastnctens imposed an such -nformation

(i) The Subcentractar snai have, subsect ta patent, data, and secunty grovisions af this
suocontract. the right to use tecnnical gata i first oroduces wnder this subcontract for 'ts private CUrgess
consistent with the Rignts in Data provisions cf this subZontract

(¢} Disclosure After Award.

(17 The Subcen: zstor agress that if after awarc discovers an erganzatonal conflict of interest witn
respect to this succontract, an immediata anc fuil discicsure shail e made i1 writing 10 the Universizty wnioh
shall :nciude a geserpuon of the acticn wnicn the Subcontractar has taken or proooseas (o take (o avad o7
mitigate such cenflicts. The Urwvarsity may, nowever, termindte the subcentract for convenience (f .t;:';ee-“ns.

ucH terPuraton ta ce in the best intarest of e University or the Government.

(21 In the event that the Suboontraction was awdre cf an orgarizatcnal conflict ot interest criar ta tha
award of this subcentract ane dig nat aisclose the canflict to he Unversity. the University may grminatz ine
suscontract far defauit.

a2t Lower-Tier Subcontracts.

i1y The Succontraciar snail include this clausa. irciuding this paragrach (2}, 0 sutcontracts of any
rer which inveive oerformance or work cf the tyge specified in paragrapn (Di(1} above or acless Ic
information af the type covared in caragrapn (h;12) apeve The terms “supcontract” "Subceniracer zrd
"Lniversity shail ca spercorataly mod:fied to greserde the Unwversity's 2nd the GGoverr menis "ghls.

21 1 3 lawer-ter subcontracs 1s tc be issued far evauation services or actities. tecnmical censditng,
ar maragement sLpSor serIces waerk as definec in DEAR 509 570, tne Subcantracier shall ebtan “oror=
University a disciosure statemeant gr reprasenialon i sccordarce with DOE requlations in effelt atirg Ume.
from 23cr intenged 'ower-her subconirallon or ~onsuitant. The Succantractor shall rot enter intos any
lowar 2r subcontrac nor engage any consuiant uniess the University snaid nave first notifiea tre
Succontractar that 'rare s itte or no akedncod tnat an grgamzational confiict of interest exists or thal
~zzp o ne exisience af a confhet of interest the award s nthe cestinterests of the Unewersity and the

=, Remedies. For braseh of =y 2fha aoove resir Clons of for rponoisslosure or misreprasertaticn o
zry -sigwar facts -2y tad 1o e aisclosed cencerrng ne subconiract the Lnwversity may lermnais =2
g nooriract for Azfsuil ~ay nsauady he Subgsnractor of zubseauen: related contractual effors ard SurE.LE
sLoh otnes rered @5 33 may L8 parmitied Oy 8w Crin's suZcortract

-7 Waiver. Resuests for walver uncer Ihg c.ause snail be dirscted im wring o o Lirversity ang shall
nciude a fuil 2escrpuen ¢f the requested waiver and the r2asans in SUPECT Caregf Ifitis determined WCES T
me oast interesis of ha University ana ine Covernmert, the University snall grant sucn 3 waiver ST ol {{ s
Faorm 7500
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i3} Modifications. Paicr io a suzcertrac: modifcatan wnen e statement of work is maocified to 3dd MEA
wor the perod of zeda marsz 5 significantly increasad. or tne partes 1o the subcartract are cnanged the
Lr*ner;t-.r mil reguest and the Scbeantracter 1s recuired to sut it ether an arganizazonal conflic: of interes:
SCIZBLIS CF FERI2SSNEhor O 3r Jpoat2 of ing Crevicusly suocmites disclosure or seprasantaticn

B2%. Patent Indemnity ;=AR 52 Z27-2/Prire Contract Articte 12, Clause 2)

a) The Subcortracter shall ngemnify the University and the Government and its officers. agerts. and
employess against lzbdity. incuding costs, for infringement of any United States patent (2xcept 3 patent ssued
ugcn an acplicaten that s now or may heraafter ce witnneld from issue pursuan;i to 3 Secresy Order urnzar 33
U5 C 181} ansing out of the manufacture or delivery of goods, the perfarmance of sarvices. or the
construcion. alteraten. modification. ar recar of reai propernty (hersinafter referred to as "constructior work ™
under the sutcentract, or out of the use or diszosal b or for the account of the Government of such coods or
consiruction work.

‘ot

-

This incemn:y shall rot apply unless the Suscenractar shail have been informed as soor as

cracticable by the University andror the Gevernment of the suit or action alleging such infringement ana shai
nave besn gwen such cocorunity thanis affcrdes by accucabie laws. rules. or regulations to particicate in s
deferse. Further this indemnity snall rot agpiy to -

i) an :nfringament rasulung from compiance witn specific written instructions of the Unwversity
directing a change in the gocds to ce celiverad ar in the matenat or equicrment to be used. or directing 3
marner of performance of the subcontract not normally usea by o 2 Subcantracior;

(2] an irfrngement resultng frem addition o or change 1in geeds furnished or construcion work
cerrarmed that was made subsagqueant to delivery or pedarmance: or

(31 a claimed infrngament that s unraasanatiy setted without the consent of the Subcontractor.
unless regquirec ty final cecree of a court of comzetent junsdicton

827, Patent Rights (Long Form} (Reference DEAR 227 300(a) ana 41 CFR 9-2 107-3.8!]

31 Definitions, "Subject invention "means any inventon or discovery af the Subconiractar concaves
or fretactaaly raduced to cractice in the course of or unaer this subcontracs. and includes any art. mained
arzcess mashire manufacture. desian or compesiten of matter, or any rnew and useful imeoroverant therec® o1
ary Jargty of plarts. wramer catentes or Lnfatentzd under tne Patent Laws ¢f the Unitad States of Amerca or
ary ‘Er,_.:,n Sourtny

‘TurIzotrsct” means any suTcortract grart. agresment ureersiarding. or ciher arrangement WwWicn LG
r£322727 devalcoment or demensiraton work, 2ad which inciudes any assignment or subsitution of panm as

b

‘Slates and domestc municiosl Sovernments Tmeans tne States of the United States the Distnet of Coiueoa

Fuernz Fzo ke Virgir Isiznas Amencan Samca Guam e Trust Teritory of the Pacidic Isancds. 32 37
CC ORI SLI TSI 3N 2gancies tnarect
Zovernment ggency TINCiUCEs 30 Sx2Catve ISCcanmant indeCencant Sommissicr. ccard cfice 3gancy

aaruristration, aLincrty goverrmeant coroo-aticr. or other government esizbiishment af the Exsculivg Srascs
i e zoverrment of the Unites States of Americs
Foarm 7500
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e

a the point of practical apphcaicn “Means to manuisciure (0 the case of 3 compaosiion of Zraduci, 1o

practice (in the case of 3 ororess:, or to operate (i the case of @ maching) ana under such conditicns 1
esablish that the inventcn is beng worked and that its berefits are reasonacly accessible to the pupic.

[ rI¢

atenr Counsel " Tes~* the Degartment of Energy Fatent Counsel assisting the Unwersity

(b} Allocation of Principal Rights.

(1) Assignment to the Government. Tne Suc. antracter agrees to assign to the Government the

entire fght, ttle, and interest throughout the warid n and to each subject myentan, excent o the extent tnat
rights are retained by the Subcentraciar under paragrapns (b)(2} and (C) of this ciause.

(21 Greater Rights Determinations. The Subcontractor or the emgloyes-inventor with authorization

of the Subcontractor may reguest greater ngnts than the nonexciusive license and the foreign patent rights
sroviced in paragraph (c) of this clause on dentified mventions in accordance with 41 CFR $-3.109-8id).
Such requests must ce submittad to Patent Caunsel [with notification oy Patent Eounsel to the University;
a1 the yme of the first discicsura sursuant te saragraph (e)(2] of this clause. or not later than ning marths
after conceptien or first actual reduchion to pracuce. wmchever accurs first. or such longer periads that may
be authorized oy Patent Ccunsel {with netificatcn by Patent Counsel to the University} for cooo cause
shown in writing by the Subcontracior.

]

(c) Minimum Rights of the Subcontractor.

{1} Subcontractor Licanse. The Sutcortracior reserves d revacable, nonexciusive, paid-up license

n each patent apphcanon fiied in amy country an a subject invention and any resulting patent 1o which the
Government scgwires tite, The licerses snall axtend to the Subceontractor's domestic subsidiarnes and
affiiates. if any, within the carpgrate structure of which the Subcontractar 15 a part and shall incude e rghnt
to grant subncenses af the same scope 10 the axtent the Subcontracter was legaily obligated 1o 2o SC wWien
the succontract was awarded. The licerse snall e iransferagle only with the aoproval of DOE except whan
-anaferred to the successar cf that part of the Subcontracior's business 1o whicn the inventicn sertaing

.21 Revocation Limitations. The Syocgrtractor s Nonexcluss = CEnse retained pursuant ta

paragracn (o) 1) ot this Ciause ana su chcansas granted Lo 1 may be revcked cr modified sitherin who g
orin gart by DOE out anly o the extant recessary Ic achieve expediticus practical applicaicn of the sucject
rventicn uncar DOE's pubiished lizens:ng regulations (10 CER 781 and only to the sxient an excusve
licerse is actually granted. This icense shail not be revoked in that field of use and/or geographical areas
whien e Subeenracter or 155 sublicensee has orougnt the invention to the pcint of practical applicaticn ars
ccannues to make the benefits of the invention reasonadly accessible to the pubihe, or s expecied 12 20 53
within 3 reasoracie ume

2 Revocation Procedures. Befare mooificatcn or revecatlan of the license or sublicerse pursuan

o caragraph o2 ar tnis c'ause. DOE spall furmisn the Suoocentracter a wrtten notice of s intenton 12
macify o revexe the hoenss and any sutlicense tnaraunder, and the Subcontracter snail be alcwead U
days ar such ionger cencas Wnatmay oe sutnorized oy the Fatent Counse: (Wit mohficaton oy Fawent

~aunse: o the Urrnars i b show cause why the ICense or any sublicense shculd not be mod:fed or

reuckad |1 accoroance witk 10 CFR T31 tne 3 keantractar snall hiave the ngrt i aopeal any 285520
congerning the Taodhoanon o7 revicatlion ~% kg cense or any sublicense.

i4; Fareign Patent Rights. Jcor wntten rédulesiio Patent Caunseal (with nouficaten by Fatent

Coursel o tre Unversityt ano suzject to DOE sacunty requlations and requirements, there sha'l Ce
reserved to the SUDCORtrgcior 9r 10 tre emp cyeg-inyenior wuh autnorzation 1o the Subcoatracter e TEER

Farm 7500
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rights to @ subjectinventan a any foregr ctuntry where the Government has elected not to securs ZF
rghts. providad that

17 When sgecficaly reguesiad by DOE ard 122 years after issuance of a foraign patent

K

(i

ey

di Filing

—~
-

i el

rh

:ia

-
-
=

discicsing sad subiest irverton the recipent of sucn nghts shall furnish DOE a report setting farth the
commersial Lse that is beirg mase or s merdea toc ce made of said :nvenlicn and the steps taken to
oring the nvantion to the point ¢f pracucal 2cplication ¢ °3 Make the :nvenuon availabie for licersing.

The Government shall reta:n at least ar rrevocagle. nonexclusive, paid-up license tc 342,

use. and sell the nventcn throughout the word by or 2n behalf of the Government. incuding any
Goverrment agency, and dommestic municipal gavernments of the states, unless the Head of tne Agercy
or ¢esignee determires that 11waoLld not cen the puchc iNterest 0 acquire the license for the s7~*25 and
dernestic municical goverrments.

T ihject o the rgnts grantea nici i Y2 ang [3) of this ctause. the Head of the Agency or

~zsignee shall have tha right ta termirate the foreign patent rights granted inthis caragraph (c)i4} 7
wicle ar in part unless “we recpiert of such fights demonstrates to the satisfaction of the Head of tne
Agency or designees that effective steos necessary to accomphish substantal utilization of the invention
mave ceen taken or wil be aken within & reascnable tme

Subrect 10 the nghts granted (0 paragragks (23 1] i24ana {31 of this ctause. commenc:ng four

years after foreign patent richts are accorded under this paragraon (ci(4], the Head of the Agency 2
des:gres shall have the nght te require the aranting of 3 nonexclusive or partially exclusive license 1o a
responsible applicant ar acplicants. upen '2ms reasoracte and appropriate under the crcumstances 12
lerminate said foreign patent rignts. in whele or in part. following a neanng upon nciice to the cublic 2nd
Lpon a petition by an interestad person Justfying such neanng.

iA) Ugon review of such meterial as he deems reigvant and after the recipient of such nghts 2r
othar interastac perscn Bas 1ad he coponunty 12 proviae such remavant and matenal informatcn 25
the Heaa of the Agency or d2sigree may require. f the Head of the Agancy or desigree determines
tmat such ‘oreign paient rghts nave tenced substantally to lessen compettion of 10 reswt in urdue
market concentration 0 any sacuon of the United States in any hne of commerce o whica the
t=chrowegy relaes. or

By Urless the recipiert of such rights dercnstrates to the satisfaction of the Heaa of the
Agency or -=signee at such heanng tatl the recipient nas taken effective stecs ar within 2
-agsonable  —e tharaafter 1S expected to take sucn sieos necessary iC accampisn susstantial uss of

T2 nventcn
of Patent Applications.
g2garding each subjestinvertion inwhen the Subconractor or tne inventor requasts fareign

=1 71ghts 10 accordarce with parsgracn 1cn sl af 1% clause. 2 reques: may 250 te made “or g 7ort o
arz orosacuts e W S acolicaven on Senalf of the US Zovernment. If such reguestis grarted na

mEamsegenas aeoeoartar =A8l file 2 domrestic catent apolicancn on tne nvenion within six menrhs 3hsr e

LEE1For fzrzign catart rgitg g orartaa on suon longer pancd of hme that may be approveq Dy IFa =387

Coursal for 3ood 5052 S0CWT N NNANG oy FE r2questar Recarding the invention the requasiar s°ail

pramaotdy ~oufy ine Fatant Counsar waih nounIator oy Faent Coursel o tne University: of any oelisiln o230
Q2 flle 2r 2pcacanor.

20 For @3ch suSiest Awentcon or whict 3 SOMesiic Calent apercanen s fiad oy the Subcontracicr Ir
Farm TR0
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inventor. the Subcontractar or inventar shall

(1 WitRie two mortks sfier 1ie fling of 2 patant acchcation or within two menths aiter submission
af tne invennon disclcsure if the patent apolication has been filea previously, deliver to the Patnt
Caunsel a copy of the applicaten as filea inciuding the filing aaté and senal number.

(i) Within six montns after filing the aoplicaticn or witnin six montns aftar submitting the nvertion
aisclasure If the appucator nas tesr filed previcusly, deliver 1c the Patent Counsel a duly exscuted and
approved assignmenttc .= Gevernment an a form specified by the Government.

(i) Praovide the Patent Counsel with the anginal patent grart premptly after a paent s issued an
the apolicaton; and
(i Not jess than 30 davs befare the expiratior. of the response pericd for any action reguired Ty
tha Patent and Trademark Office. natfy the Patent Counsel of any decision nat to continue prosecution
of the applicaticn.
(3} Regarding each subject invention for which the Subcartractar or inventor nas requested foreign
patent rights. and in aczordance with apclcanle statutes and reguiations, the Subconrtracior ar Inventc” s1all
file 3 patent acaolcation on the invertiar in each fmmgn COUNTRY N wiich such regquest s graﬂted_ within one
of the following penods:

"l'

[1] Eighkt menths fram the date of Fing a corresponding United States acglicaticn ar if such an
apglication 1s not filed. six menths from tne date the request was granied.

(i Six manths from the date a license 15 granted oy the Commissioner of Patents ana Trademarks
to file the foreign patent appiication when such filing has been grohibited by secunty ressons: of

‘i) Such longer cenogs that may be acaroved by the Patent Caounsa: for good cause shown in
wnting oy the Subgontracter of Inventoer

(4} Subyect to the license specified in paragrachs (ci1y, (29 ana |3) of this clause. the Subcentractor
ar Mventer agrees to convey to the Government. utcn request, the entire right, title. ard interest in any
‘srewIn countty nowhich the Subcentracter orinventar ‘315 w0 have a patent application filed in acgoroancs
with paragrapn {d)i3) of this clause or decices ot (o contaue orosecltion or ‘o pay ary mainienance “s
cavering tne invention. To avoid farfaiture of the astent applicancn or paent anz not iess than &0 Cavs
befars *he expiration period for any acton reguired by any patent office, e Succontracior or invenicr snall
natify the Paten: Counsel of such failure or Cecision. and shall geliver to the Patent Counsel the gxac.iad
nsiraTents necessary for the conveyance specified in this paragrapn.

= |dentification of Invention, Disclosures, and Reports.

.1: Tne Sibeontractar snall estaclish ang maintain 2ctve and effective procadures 1 ensure trat
suoigct nventions are prempty ‘dentfigd ard umey disclosed Tnesa procegures shail include ma = = ~irg
zCoratary notebocks Sr eduwvalent reccris and ~*rer reccrds that are reasonacly necgssary a2, =01
tr= coresptiar 2ndicr the frst actual reduction to practce of subject inventions, znd reccrds that snow tnal
the pracsdyres fonicertify ng ard sisCosing @ Invertens arg fallowes. Upan raquest. the Subionir=ciar
snat farmsa OOT a descripton of thase proceaures so thal 1 may evaluate and determine thar
effactiveress

.2 The Subsaniracics snall furnist e follcw g ' the Patert Sounsa: (witn notificatcen by tha Patert
Counsel 1o the Unwarsioyy on 3 DOE accroved “ormn
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& wrtten "epon contaiming full and zomprete iechnical infermaton concerning each subject
CyenTon wWeIN 5k monihs after corcaeren or Fret 2ciual raduchan to cractice, whichever cogurs frst
zurng or under ire subgoniract. cutin any event befare any s2'2 pubiic use. or pushe disclosure of sucn
GYBRNAr <nCwn tCire Subcantractar The report snhail identfy me subcontract ang inventcr and snadl Ce
s Yicently completz in tecanical detail ange aopropnately illustrated by skatch or diagram o corvey 10
cre soaed in the an to which the invention genains a clear uncersianding of the nature. purpose.
ceeration. and. to the axtent known, the ghysical. chemical. biological. or electrical charactansics of the
nventon The report sheuld gisc inciude any recuest far fareign patent ngnts under caragragh (cjis) of
th's clause and ary request to file 8 comesuc patent applhicaticn under (di{ 1) of this clause. nowever.
such request snall ke made within the penod set ferth in caragraph (2302} <f this clause. When an
imvention is renorted under this paragrapn (e 231, 1t shall be presumed to have ceen concewed or first
actually resuced o gractice 0 the course of or under the subcantract, unless the Subcantracter
contends it was rot so made. 10 accordance with paragraph {g)i2){ii) of this clause.

(i) Ugen request, but not more than annually interm reperts on 8 DOE-approved form listing
sugpect Inventons and subcentracts awardes cent@ining a Fatent Rights clause for that penoa and
cerifying that

A1 The Subcortracter s procadures foridertfying ana discicsing subject inventicns as recuirsd
oy this paragrach {8} have been folewed throughout the reporing penod, :

B All suciect inventuons nave ceen diszlosed or that there are no such inventicns anc

(T AN lower-tier subcontracts containing a Satert Rignts clause have teen regoned or that nc
such subgorttacis nave feen 2warded:

Vi) A final report or 2 DOE-zoeroved form within three months after comoletion of the subcortracs
waork listng all suprect invanhions anc ai ower-tier subcontracts awarded containing a Patent Rionis
clause ane zerifying that

{25 Al subject irventicns have heen disciesaag or that there were no such inventions 21d

B A lower-tier subooatracis contzin ng a Patsat Jights ciause have oean reccrted ¢ nst N
5iZh subconiracts Nave teen awariad

11 Tg efact e provsens of o0 : 2lause the Suocantractar shall obtain patant agreements ‘rom all

PEFSI7S N IS 2moicy Who DEROrM ary part of the work Jnger the subcontract excest ngntechrica.

erzz=ral such 2s coencal empicyees and manual laborers,

13 13

-
1

L+ Tm= 3_beortracior sgress that the University 2nd the Government May Supncats and disciti:

-+ pvaenten o.3sasures snd all otnar recers 30d pasers furmsned or requirea to te furrisnes Sursuar
= wmig siause If she Subeontractor s to file 3 foraign catent apghcation on & sucect inyentan, the
ZovarrmEnt agraes voon whtten request. 1o 4se s best effons o withnoid gublicatior 2f sucr yverton

= =2, 725 jonl th2 2xpration of the tree nerca specified in paragrapr (di(1) of this clausa. but ma

C:.a-“‘e:'z == 5 eroloy2es shall vever oe llzp 2 for any puthcation tnereof.

N
=
sao =t

T Publication. It s recogr2aq nal 2uang e 2out3e of (e waork urder tne succoniract. me
SuUCConTECIor ar I8 2Mc

cyees T3y frocm tre o D re desire 1€ rglease of cuplisn infarrancn "egatIic s
5o &rtific artgckrcs, dey2iopmants Soacsves o7 firat act .Jc:||".f reducad 1o cractce quning or Jnder it
3UCCORITECL S0 that SLCHC 2isTissure of 3ucn rinrmatior wiil ngt aaversely afest tne catert niaresis TTLLS
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or the Sutcontractar. patent aoprova: for release or puticancn shall be secured frem Fatenr Counsel celirs
any sucn release or puclicauan

{q) Farfeiture of Rights in Unreported Subject Inventions.

(11 At the raquest of the Head of the Agency or designes. the Subcontractor shall ferfeit tc the
Goverament all iohts in any subject invention that the Subcontracter faiis to report to Patent Counsel iwitn
notice by Patent Counsel to the Unyersity: withun six months after the tme the Subcantractar

(iY Files or causes to be filed a United States or foreign gatent application an subject invention; or
(i) Submuts the final regort required by paragragh (e)(2){ii] of this clause, whichever is later,

(2] However. the Subcontractor shall not ferfelt ngnts in a subject invention If, within the time
specified in garagraph (1)} ar i} of this paragrapn (gi. the Subcontractor

(i' Prepares a written decisicn based upon a review of th- ~2cord that the invantian was neither
conceiveq nor first actualy recucad to pracuce dunng . ander the subcontract ang detvers the same
Patanr Counset (with noufication by Patent Couns&l o tne University) ar

(il Contending that the inventien 15 not 3 subject inventen, nevertheless discloses the inventicn 1
apd 3l facts Certinent o this contertian o the Paent Counsal fwith notificaton by Patent Counsel o e
Unwersityl, ar

fiih] Establishes that the failure ic cisclose did not resutt fram the Subcontractars fault ar
negligence.

(3] Pending written assignmenrt cf the catent application ana patent on a subject invention getermmed
by the Head of the Agency or designee 1o be forfeited {such determination 1o ce a final decision wrder (e
Disputas clause of FAR 52 233-1) the Succantracier shai te deemed to hold the inventicn and the catent
applicatons and oatents pertaining thareto in trust for the Government The farfeiture provisicn of this
caragraon (gl shall bein additior 1< and snall not supersede ather nghts and remegies that the Goverrmant
may kave regarding subject inventions.

‘71 Examination of Records Relating to Inventions.

1y Unni sme sxprratior of three years after final payment unger the subcontrace, DOE or its authonzed
-egraseriative $aall nave the right to examne ary ccoks. iro.ueding lac=-atory notebocks. reccras
~ocLmants. ara ather supparting data of the Subcentracter that DCOE . ts authonzed representatives
reascracly d2em pertingnt 12 the disc2veny or dentificatan of subectinventions ar [ ZE@MINE
samp ance win tha requirements of this clause.

¥

~OE ~¢ ts suiqorizad raoresentatives skaid nave the nignt o examireg all books. including

aporatory notasooss records and dotumen’s of tve Subcaniractor about the cencapticn or first 22|
re=Laron ta prachea of nventions ©1the same fisld of tacnnalogy as the work uncer t's suUbCartract o
dgtarm ~2 wnather My SUCT IMVErnCns are sucject Invenians f the Sutcortractor “:'uses ¢ ‘ails 1o

\s Estabiizn the proceduraes of peragrach i1t af this Siause. of

iy Maintaim ard foilow such oracsdures, ar
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o Carrest o elminate 2ny matanial deficancy r ng orocedurss within 30 days after the
Jrversity or OOE nonfies the Subsortractor of sucn a caficiency.

11 Withholding of Payment. (Not applicable to lower-tier subceontracts),

i1 Any time cefore final payrert of the amount of the subcontract. ard if it deems such acticn
warranied :he University may wehhod cayment unnl a reserve not excesding 350 000 o five cercent of *
arrcunt of the subcortrast whcnever is less. snail have been sar aside f in the opirnon ¢f DOE. the
Subcentracter faills o

™
i

ey
=3
_

(17 Estabiish. maintain. 2nd forlow a“sctive procedures for identfying and disclosing subiect
inventons pursuant o paragrapn (et of ths clavse: ¢

(1} Disclose any subject invenucn pursuant 1o paragraph 21230} of this clause: or
(i) Detiver the intenm regerts gursuant ta garagrach (e 2300 of this clause: ¢r

(vt Pravide the infermator regargirg subcontracts pursuant to paragraph §))(5) of this clause; or

vt Using 3 BCE-acproved form. convey ta the Governmen:t the title andier ngnis of the
Qavernment in egcn subjest avertcn as res. =4 by this clause.

{2y The reserve or galance shall b2 withheld uetl DOE nas deiz -ined that the S.ocontractar nas
rectfied whataver deficiencias exist and has dehwerad all reports. disclosures. and cther :nfermaticn

requirad oy s c.ause.

i 3% Firal p=. =ert under this subcontract shall ot Ee mace oy the University ceforg the Subcontracicr
aglivers 1= the Satent Counsal al disclosuras of subjectinvenions and other informaticn recuirss oy
paragraph (231} of thes ¢:ause. the final report requirad by garagracn ic)(2 ) of this clausa. arc me
Patent Caunsel has issue 2 catent clearance certification to e Wniversigy

(&7 At ts discrenon. tne Uriversity may decrease or irdreass the sums withneld ug to the maximum
authonzad above. If the Sunsgrtractzr s a rorprafit arganizaton. the ma)ximum amount thatmay £z
witbheid cnoer this paragraok gnall ros exceer 380 000 or one cerzent of the amount of the suceoniract,
whilcneyer 5 .55 No armaunt shall b2 winhe!a L.nder this paragraoh whue the amownt specifies oy i0's
cEragract s beng withnalg unger ather croyvsonsg of the subcanract The withkhgiding cf any amountor
sucseguent Taymen: of 4 2mall ret be construad as awawer of any nghts accraing to the Soverament Lnosr

‘e ssccorntract
Lower-Tier Subcontracts.
U Tra Succonttsctor wiil actuze te Patant Righls -Smad Business Firms or Noncrofit Orgarizat'crs
¢ 3L58 sq'tacl,r rodfeatc iceny®y the carnas 0 all lower-ier subcontracis regardless of the ve- ©
symanrenlal devalopmarta! demorsttanor o ressarch work 1o 9e cerfermed 2y 2 small ousires
resuc nenersfit crgazsusn o ail Siran iower-rer su poorlrasis recarcless of tne uer far 2xper TETIE
& A3l cammgpstranan of t2S2ItCn NCrk the Sugcontracior wil inciude this Patens Sgnis © 2uss
farbis tra roeas |F 3 jowen-tisr syoconirecior refuses to accept tne clguse ar o ths 2on

o] i ]= E-wt:::."tr"-r' ~r tha clzpss g reons siant wen DOE's paent oouces, the Subssritracior sha

-
e

o rrrm =
=] ' 1

T T

| Promgtly susmitbwntian rereg to DO Irou
lower-rar supcerasiss refusal 2nd ctrar g

e Lrwvarsity seTirg forn e reascns icr the

Tl s e

an
czmmert TFormatcn nat may expecits AISLSsICn 3T TS

Taiig"™ ard
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(i Not proceed with the igwe -tier subcontract without the written autncrization of the Univers:ty

1
-

(2% Except as may te otherwise provides in this clause, the Subcontractar shall not acguire any rnghts

in Its lower-ter subcortractor's subjes . enton for e Syzcontractor's own use (as distinguishea from
such rights that may be reduired saiety ¢ fulllll the Subcortracior s subcantract obligatens to the Unversity
in the performance of the subcontract) In any iower-tier subcontract by using a subcontract as consideralon
therefare

(3 All nvertion disciosutes. renons, insruments. and ather nfarmation reguired to te furnished by
we Subeontractor to the University ana DOE under tne provisions of 2 Patent Rignts clause in any ‘ower-tier
subcantract hereunder may. at tne aiscretion of the University, be furmisned to the Subcantractor for
transmission to the Unwersity and the DOE.

(4} T -2 Subcartractar shail promatly notify DOE througn the Unversity in writing upen the award of
any ‘cwer-tier subcontract containing 2 Paient Rights clause oy dentifying the lower-tier subcontractor tre
work to be performed under the lower-tier subcontract, and *he cdates of award and esumated comclelcn.
Upcn the reques: of tne LUnvers.ty cr the DOE. the Subcontractor shail furmsh a copy of the lower-tier
subcantract.

(57 The Subcentracter shail dentify &1 sutject ventiars of ine lower-tigr sutcontractar of which it
acauires knowledge in the performance of tne subcontract ang shall notify the Patert Counsel {with
rotfication by the Fatent Counsel o the University) promptly upan the identification of the inventons.

(6] It ' understcod that the Gavernmrent 15 the tirg pary teneficiary of any lower-tier subcontract
clause granting rights to the Government in subject Inventicns. anc the Subcontracicr nerehy 2s51gns o e
Government all richts that the Subcontractor would nave to enforce the lower-tier subcentractar's
obiigations for the benefit of the Gavernment regarding subiect inventicns. The Subecniracicr sna et b2
abligates ta enforze tne agreements of any \ower-tier subcentractar nereunder relating to the obligatiars of
e lower-ner subcortractar 10 tne Government regaraing subject Inventians.

<) Background Patents. [Apoles if the subeantract s for 3250600 ¢r more. )

i1y "Background patent” means a demestic patent covenng an Invention of discovery that s rot 3
subject invention and thatis owned ar cortoilea by the Subcortractor atany tme nreug” - - completan of
the subcontract

% Tat e Subcontractor, sut notthe Governmert. has the rght to 'cerse 1 others withcoul
=hligation tc gay royalies therean. and

o infningement of whien canrot reasonacly ze avoided upon the practice of any sgecific pracess.
mamed. machine manufaciure. ¢r comeesition of maner LAciuding reiatively minar mogificationsi in3tis
a subject of research. devewcopment. Cr sBmensTation Work penormed under ine subconiract

2% Tra Subcortracicr aorees to anc does heraty grartic the Gaverrment a rayaity-free,
aemzxoiLsve lcense under any beokgreuns caent 1o cractics 2 sutiect avartion of the subcontradl Ty o7
fsf ire Sovarsment -0 resaarch. davelgoment. and demansiration Wark 2Ny

i3 The Subcontractcr 3iso agraes thal ugan WwWrillen appicarcn by DOE, it will grant C respansicle
~ares for purposes of praclicing 2 subject rventen ~f tne subcortract, Nonexclusive hCenses uncer 2y
backgrouns patent on terms ihat are "2350ratie uncer ‘e ercumstiances |, nowever. the Subgoriratiar
Fgrm 7500
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ceireves that exciusive or cartizty exclusive nghts 572 necessany 1o acheve expedilious ccmmera:s
deveinpment ar uthzator <her a ragues: may be made to DOE for DOE agproval of such licensirg Ly ne
Sugccnractcr

(4) Natwithstanding the ‘oreoorg caragraos (ki d) the Succorracicr shall not Se coligated o license
any cackgrounc paientifthe Suoconracior demorstrates o the satisfactuon of the Heac of the Agency o
desigres that

i1} A compehtve alternanve to the subsct matter covered by said Tackground patent 1s
commercialty avallab.a or readiy irtroducible from cne 2r mare other scurces or

(i) The Subcantractar ¢r its icensess are supplying the subject matier covered oy background
ratent in sufficiert quartity ard at rezscnable prices ta satisfy market needs or nave taxen effective
steps or within a reasonable 1me are expectad to take effactive s1eps to 50 supply the subject matter.

{1y Atomic Energy. .

(11 No zlaim for pecunmiary award or compensaton uncer the pravisions of the Atomc Energy Act of
1284 as amarced, shall ce asserea oy the Sugcentractor or (1% empegyees regarding any nventior 2-
fiscovery made or concawvean n the course af or under the subgoniract,

{2 Excent as ctherwise 2unorzed inwrtng by OOE. the Sugcentractar wiil obtain patent
agresments to affect the provisions of oaragrapn (11(1) from all persans whao perorm any pan cf the wark
LRCEr the subcoritract, except non@chnical persannet, such as clencal employess and manual lsborsss

(m} Limitation of Rights. Notning contaired in this Patent Rights clause shall be deemea te give the
Government any rignts regarging any invention ¢ther than 3 subject inventian except as set farth 0 tne Palart
Rignts clause of e subcortragt regarsing background patents and if incluced. the facilities licersa

B28, Patent Rights - Small Business Firms aor Nonprofit Organizations |DEAR 952.227-71/Prime Caniract
Artcle 12, Clausa 1

12 Definitions, “'nvention " mesns any iIrventicn or disccvery that s or may ce pateriable or ctherw 52
protectacle under Tide 35 of the Uniteg States Code (U5 Coi ar any nover vanety of piant that is o7 may o2
pratected yndar the Plant Yanety Pratzcuon Act |7 LSC 2327 8t s&q ).

Subiec: aveahon T ears any invenhion of the Sutcentractor conceived ar first actually reduced o gra=ieg N
e ce<srmance of work under the supszatract orovidea thatin tne case '-._.f a varety of plan:. the dats _
amrzr= ratan (25 cefired in Secten 44id) of the Flant Vansty Pratection Act 7 USC 2401d)) must sisg 222420

cuirs tre pernod of subconiract cersrmance.

|'1|-

o
=]

"Sracnczi apphcation mesas 1o manufaciure o tne case of 3 composition or preduct. (oo practce w2 225
=53 o Tetred or 12 Coetats in e ¢3se of a machire or system. anc. 'n 23ch Casa8 uniIr suoh

[

re -
[
e

cmemms 2g '@ 2ianisn et che Avealen s ubhzed 2nd that s serafiss are. to the axient fermities Dy aw or
Gowsr~sat “2Iu2liors avalac 2 12 ire cutlhc or reascnabis terms
Algoe “wrRen s3e2 .0 telabica to ary Swenuon mesns the conceptan or firstrecucion i Dracice fldi-thtote
M ETon
Faorm TEQD
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"Small business firm, " means a small business concern as defined at Section 2 of P.L. 85-838 (15 USC 532
and implermenting regulaticns of the Adrmimsiratar of the Small Business Administration For tmis cisuse. the

cize standara far small business cancerns myclved 1N Government Srocurement and subcontractng at 12 CFR
121 2.8 and "2 CFR 121 3-12 rascectwely will te used.

“Wonprofit organizaticn.” mMesnsg a university ar otnar institution of nigher equcation or an arganization of th2
bype descnsed n Sacucn £01ich 31 of e Interra: Reverue Cade of 1354 {26 USC 501(¢) anc exemeot from
rvaxation under Secton 5071 a) of the internai Reverue Code (26 USC 504{a)) or any ncnprofit scienufic or
educancnai arganization guaified uncer a stae nonprafit orgamzaton statte.

"Satent Counsel " means the Depantment of Energy (DOE) Patent Counsel assisting the University.

‘b Allocation of Principal Rights. The Subcantractar may retain the entire right, title, and interest
throughout the world to each subect inventicn sutject to tne grovisions of this clause and 35 USC 203 Witk
raspect to any subject invenlicnir wnich e Succontracior retains title. the Government shall have a
nonexclusive. nontransferable. irrevocasle, paid-up license to practice or have practiced for cr on cehalf ot tre
Urited Staies the subject :ventan threugnout the worla.

‘ci Invention Disclosure, Election of Title, and Filing of Patent Application by Subcontractor.

4y The Sutcontractar wil disclose e2cn subject invention to tne Patent Counsel within two months
ater tne nventor discicses b nowring I T uCcoattacior gersannel reésponsible for catent manears T'!]e
disciosure to the Patent Counsel shall ce in the form of 3 wntien repan and shall «denufy the susScontractl
under winich the irvention was mace ard the inventeris). The disclosure shall be sufficiently compieta in
technical detall to convey a clear undersianaing. to the extent known at the time of the disclosure. of the
rature. purpose. Jperatan. and Whe obysical, chemical, Giclogical, o electrical charactenstics af the
invention. The disclosure shall alse igenufy any cublication on sale or public use of the invention: whethar &
manuscript descnbma the inventien has teen submitted for publication; and, if so. whether it Fas Desr
acceoted for putheatan at the time of cisclosure. In accition. after disclosure to the Pater: g2l the
S ubcartracicr will pramctly retify tne Patent Counsel of the acceptance of any manuscrpt . =schiting he
nwention for publicatcn or of any on sale or zublic use planned by the Subcentracicr

P

The Supsantractar will siact in wnbng whatnes g retain title 1o any such inventior by notifying the

Patant Caursel witn'a o years of aiscicsure to tne Patent Counsal. Rowever in any ca2se in wnich
guklication on sale or guclic Lse. has inbaled e cne-yoar statutony perios curing whicn vald patert
crotection can still be obtairad in the Unites States the penod for election of title may be shorened by the
Batert Counsa: o a cae (nat i 79 mare thar siaty days pefcre the end af the statutory pericd,

'3t Tha Subcontracter will file 1s initial patent spoication on a subject inventian ta whicn it 2lecis 1o
-atain The within ane year after eiscuon of title or, 1f sarier. hefora the eng of any statutary cenod Sunng
wek valid patent pratection can e opiainea in the Lirited States aftar a publicaton on saie ar puthe usa
The Suheoonracter wiil £e paten: scgheations in sacitignal Countnes of internatcnay patert offices iara’
stmir len morins of tha coresperang b2 catent application ar withim six months from the gate
—&-rs5iCA s granted by tne Ccmrrigzioner of Patents and Trademarks to file foreign gatent applcalcrs
shen such filing hias cesn proniciias oy 3 Secrecy Crder

‘4y Ram gt for sxlensicr oF e e for doscicsurs o 1ne Fatent Counsel. electcn ana filing under

- -

succaragraons oty 3o anc (Zomay. atirs 45srelorn of e Pament Counsel Ze zrarted.

11 Conditions Under Which the Gevernment May Obtain Title. The S ==anracior will corvey 0 the
COS. Lpon w=ien requsst (e o 20y sLL 200 TWERTCT
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0 |f the Subcontracior fais to cisclosa or elect title 0 the sugject invention within the times scecified
" cET30rapn (o) sbcve or 2iects 1ot o retsic ttie Sroviced that the DOE may oniy reques: title witkir 59

zays afier ‘earring of the “zilure ¢f the Subcontralior IC 2isclose or eiect within the specified UMmss.

2 rthase couAtnes in o whien the Subcortractor f2us to file patent applications within the times

scected \n paragraen ic) above. provided. however thatif the Subcontracter has filed a patant apphcaton
na .:Cur'*tr'}-' sfiar the 1Mz specified in paragrapn (C) atove prior 10 1ts receipt of the wrnen reques: of tra
FPatent CTounzesl the Succortracter shall contirue to retain tiie in that country, or

[

i In a3ty country im which the Subcontractor dec:des not o continue the srosecution of any

applicatior. far to cay tha mantenance feas on. of defend In 8 regxaminaticn 2r cppesition orocesding
oatent on a subject -nvenhion,

121 Minimum Rights to Subcontracter and Protection of the Subcontractor's Rights to File.

‘1) The Subcontracter will retain a nerexclusive royaty-fres icense throughout the word in eac
subject invantion 'o which the Goverament obtains ulle except if the Subcontractar fails o cisclose the
subject invention within the tmes specfied in paragraoh {c) above. The Subcentracter's licensa exienas to
173 domestic subsidiaries and afiliates. famy within tne corgoraie struciurs ~*which e Subcortractor s 2
cart ang nciudes the right &2 grart subhcenses of the same scocpe 1o the exiznt that tne h.J"ch..r*Lr::tCF WES
egaily coligated o 20 30 at the ame tne subconiract was awarzed. The license is transferable oriy yith tFe
apcraval of DOE except whnen trarsfz—=d to the successor of the part of the Subcontractor's Susingss @
which the inventon perams

'2) The Scheontractor's domestic license may oe ravoken or modifies by DOE o the extert
necessary ¢ zchigve expeailicus practical acplicarcn of tne supecs invention pursuant o ar zcchoaner for
an excidsve Lcanse suDmitsd n 2cscrcanca with scclicable crovisians at 37 CFR 404 and 10 EFE FEl
THs ncense wil not be revokes in that field of use or ihe geographical areas in which the Succonirssisr has
achieved practical acolicatien and cortrnues to make the benefts of the inventicn reascnably ac CESSIDIE b
the puciic. The licanse r ary foraign county may e rev- 2a or modified at the discretior of DOE o ne
exient the Suocontracior, s hoenseas or = dormeslc suoaidianes or affuaes have fied o acne

asracical aoplicaten ir that forelgn country

12 Before savocahion or meafication of tre higgrss. COE wili farrisk ma Subsortracier 2 wriian

rotice of 13 inertcn fo ravoxe o mogify e hizense and the Subcontracicr will Le anowed thirty S2yscr
sucn giher e 35 COE may autnonze for good cawss shown &y the Subgontracior: ater the rotces 1o srow
caasa wny e licensa shoulo not 2e revoked or mooified. The Sut . ~Tragior nas the ngnt o aspeal. ir

anccrsarsa ik 27 GFR 404 ard 10 CFR Part 781 any decision c.ncaming the revacatien of medifoaten

-
=

TN S ERSe

‘. Subcontractar Action to Protect the Gaovernment's Interest.

_oooateactar agreas o execuls orio Nave executad and promptiy seaver 0 the Pats

Coemael allhimsiraments recessany to

, Szizrctisn ar peediees e rgarg tng Sousenrary ~as througt CaTthe werd 0 those sutiedt
Sy~ bt oSl t T "‘le SURCoNTICIOr & S48 10 refgin utle. =

1 Corvey it'e o DOE whan racuested Lrder 2aragrzen idl apave 2nd to ensc.d e Governmsnl
Y aotain paiEnt crotechon throughout b waris 0 that subact Invention.

S e R bl e L e
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(21 The < _bcontracter agrees to require, oy writien agreement. its employees, otner than clencal and

(3}

L]

nes: sInical employess. o ciscicse premptly in wnting ta perscnnel wjentified as respansible for the
acrristraticn of patent maners andin a format suggestad oy the Subcontractor 2ach subject .nvertian
Tade Lrder the succantract 50 that the Suocentractar can comely with the discicsure provisicns of
paragraph {c) above ano to @xecule ai papers NECEssany 1o file patent applicatons cn subject .nvertions
and to establisn the Government's rignts 10 the subject inventions. The disclgsure format should requira. as
3 minimom. ke irformation required by paragragh (<)1) above. The Subcontractor skall instruct sucn
amployees through its employes agreemeants ar other suitable educational programs on the imparance cf
reporting Irventions in sufficient tme to cermit fiing gatent sppiucations nefare Uniteg States or forewgn
siatutory bars.

The Subcontractor wal natify the Patart Coursel ~f any decision not to continue grosecution of 3

patent application. pay maintsnance faes. ar g In 3 reexaminasicn or oppasition proceeding en a
catent in any country not less than thirty cays befcra the exprration of the respanse period reguired by the
reteyant patent affice.

(41 The Subcontractor agrees to include. witnin ne specification of any United States patent

applications and any catent 1ssuing tharegn covenng a subject inventicn, the followng satemert:

“Tha invention was made with Government suspart under [identify the subcontract] awarded by the
University of Califerria. The Government has Cenaun rights 10 this invention.”

r

(51 Upan request. the Subcantractcr agrees 1o

(i} Pravide a reaart priar to the close-aut of the subcontract listing all subject Inventions or stating
that there were ncne;

(i1 Provide a copy of ‘he patent acolicatior. fing date. sena aumier and title. patent number. and

issue date for any subject invention in any country in wnich the Subcentracior has agplied far a patent
and

il Srowide not more tran anrually heangs of 20 subect inventons that were zisclesad to DOE
durirg the applicable reporing g2nial,

i) Lower-tier Subcontracts.

1y The Suocontractor will incluce this clause, sutatly mocified to identify the parues. in all lower-uer

suzcontracts. regardless of tigr, for expenmeantal. develcomental, or research wark to be perfarmed by 3
smail busiress firm ar a demestic nonprafit arganizanan. The lower-tier succontracior will retain all nchis
crovided for the Subcontracier 0 this clalse and the Supcontracter will not. as pan of the consideratar for
award:ng e subconract ooEin rghts in the lower-ties g bcontracicr' s suTject nvenlions.

2% The Sunecntractor wiilt -nciude in all othar lower-rer subcantracts, regard.ess of tier, far
sxpenmantal ceveiamental demensirarcn or -ssearch wars the patent rgnis ciause of &1 CFR
5.0 407.5iat or 9-2 *07-3 as zpproprate. medifies to dentity the parues.
\1 |7 e c33e of subonrttasts at 2ay ter, CCE the lower-tier suncontractor. znd e SJbcartractor
agres (mardthe muual oegatcrs ~%rhe partes createq by this clause conshtute = = ocontract betwean the
‘ewer-ter subcortracier and J0E weth respect 10 those matiers coverad by 1S S2.38. proviced. Nowevs’
Imat nciung In this paragrach s rtencad 0 zarfar any [unsdiction under the Contract Digdutes ACTIN
cameIonon with Oroceeaings LNCer Carsgrasn jy of tus Slauss
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"1 Reporting on Utilization of Subject Inventions. Th2 Subcontracior 2gress to submit. on raguest
cenadic fepons o Mate fEcuently than arroaty ar e guhzaticn of 2 subject inventien or on effcrts at
cotan g such utlization that ars SeiIrg mass oy N8 SuboanTaciar or 1S licensees or assignases Such repons
shiall inciude rformatien regarding the siatus of devecpmant. cate of first commerc:al sa-e or use gross
royalties recewved oy the Succortracior. anc such othar 2ata and :nformation that DOE may reascnably
specify The Supcortracior also agress o EIFG-..':':'E additional reoorts that J0E may request in connectizn with
ary march-n orocesding unadetaken oy DOE im accordance with caragrapn () of this clause As reguired by 25
USC 202ie15). DOE agrees thatitwiil not disciose such infermaion to persens outside the Government
without cerrmission of the Subcontractar,

{1) Preferance for United States Industry. Motwiths:arding any cther prevision cf this clause. the
Subcaontractor agrees that neimer ([ nQr any assignes will grart 1o any persen the exclusive naht to use cr sell
any subjest inventions 'n the United States unless such gerscn agrees that any progducts emeocdying tre
subject invention or produced througn the use ¢f the subject invention will be manufactured substantaily - -2
United States. However, 10 indnaedual cas2s, the requirameant for such an agreemens may be wavea by CC -
upan a showing by tne Succortractar or it assicnes that rezscnacle but unsuccessful efforts have been mace
"0 grant icenses on similar terms ta colenta: cansess that wourd be lixely to manufacture substarua:ly 0 he
Urited S:ates or tnat unoer the cireemsiances comeshe manufaciura is not commercially feasible

> March-in Rights. The Sabccaracicr 2grass thatwith sespact o any subject invertion i wnicn it nas
zcquirea title, DOE has the ngatin accorcancs wih the procedures in 37 CFR 4015 and any suoplerngnal
regulations of OCE to requira the Suscontracicr. an 255Qnes or exclusive licenses of 3 subject invenuor c
grart a nonexciusive partiady Sxclusive or exciusive “=nse.n any field of use to a responsible aogncart =
applicants upor tarms that are “e3scnable under the © -cumstances and if the Subcontractor, ESS'G"IE" )

gxclusive icensee refusas such & raquest. OCE nas tre rgnit o grart sucn a license itseif if DOE 2 IrES
taat

(11 Such actior is necessary Deczusa the Succontracior or 351GNes 1as not taken ar is rot excecis

lo take within a reascnacle bme =ffzcove sieps o achieve practicai acplicaticn of the subject invenucr or
sucn field of use:

(2} Such zcticn is nezessary o alleviate neaith or safety neads that are nct reasonatly satisfed oy
e SuBCSATactst 235iJ7es, or tNEIr ICEnNsEss

P21 Such 3Cuor 15 racessary o mest requiramers ‘or puclic use spacified by Federal requlations ang
SUST rESUIMRMENtS are Not reascnably sevsfad ty h2 Sutcontracior. assignes or hcensees! g

41 Sucn 32000 s nesessary bacguse the agresmert saquirac oy paragrach i of this clause has not
been apiained or waives or Cecauss a icansas of tme axciusiva rgnt o use or sell any sugject mveniin N
tma Uried States s n creach of such agreemant.

.

Special Provisions for Subcontracts with Nonprofit Grganizations. If the Succontracicr 15 3

—_—m e A AR

coofIntsrgemzaton it agress hat

= R
= 5 -u-‘-" D= L S

2, Tne SLDCoNtracior wil ShErs royaines ITU20ISI o 3 suDiEthinvenuan with the irvenicr nIiuding
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Federal emplayee co-imvertars iwhen DOE deems i appreenate) when the subject invention 1s assigned 0
accardarce with 28 USC 202(st and 37 CFR 201172

.31 Tre palance af any royaltes or incame sarned by the Supcantractor with respect 1o subect
nventions atter payment of expensas {inclucing oayments [0 INVentars; iIncidental to e administrancn of
subjest inventicns will be ulized for the sucear for scientific research or egucation; and

(4] 1t wiil make eforts inat are reascnable uncer the JICLMSIances to attract licensees of subject
irventions that are small business firms ard tnat it will gve 8 preference 1o a small cusiness firm when
licensing a subject inventan f tne Subcortracior nas datermined that the small pusiness firm has a pan ar
proposal for marketing the invention that. f exacuted, s equally as kely to bring the invanuon 1c aractical
application as any plans or praposals from appitcants that are Aot srrall business firms, provided that the
Subeontractar 1S aiso satisfied that the small business firm has the capabiity and resources to carmy cut Its
plan or proposal. The decision whether 1o give a preference in any specific case will be at the discretion aof
the Subeontracier. However, the Subcentractor agrees that the Secretary of Commerce may review he
Subcontractor's licensing program and decisions regarding small business appiidants. and the
Subcentractor will negotiate changes t2its licensing pelicies, groceqgures. or practices with she Secretary of
Cammerce when the Secretary of C-—merce’s review aiscloses that the Subcentracior coula take
regscnable steps 1o implement mor - Fechively e requirements of this paragrapn (k)i4}),

(I' Communications. The CCE centrai point of coniact for commurications or matters relating to this

rlause 15 the Patent Counsel.

B29, Price Reduction for Defective Cost or Pricing Data (FAR 52.215 22]

i@y If any price. incluging proiit or fee. negoralted n corracton with the succontract or any cost

reimbursanle under the subcontract was incréasad by any significant amount because (1) the Suaconirsoiarcr
4 lewer-tler sucesntractar furnisned cost or aricing data that were not complete. accurate, and ~urrent as

srtifies in s Cernficate of Current Costor Pricirg Datal (2) 2 lower-tier subcantractor or pros. . 2ilve ower-tisr
S ocontractar furnishes the Succoniactar cost or oncing data that were not complets. accurate, and currant 235
~emified .n e Subcortracicr's Certificats ¢f Currert Cost or Pricing Ciata: ar {3) any of these partes furnishes
gata of 2ny descopuor that ware not accyrats the arice or 2ost shail be reduced accordingly and he
supcortract shall be medified to refiect the regucticn,

i Any reducicn in the satceniract prce Uncer garagrach () acove due 1o defeciive data from a

crosoectys ower-her sLbeantracter that was not sutsequently awarded the ower-tier scocontracs =nall o2
liFtes = re amsunt 2lus applicable cverhead and prafit markup, by whicn {14 the actua) lower-tier
subceastact or {21 he actual cost to the Sukczatracior f *here was na lower-tier subcontract. was iess tran tFe
croscesive lower-rer subzontract cost esumals s_brmited gy the Subcontractor. provided hat the acual
lowes-mer subeantract crice was notitself affiected oy Jefeclive costor cricirg data

P1ofrea Jyargity det@rrures Lrgsr CATagracn i3 ~f s ~lausa that 3 price or cost reducticn n

sncu.d oe made, (Me SuscCniracior agress nctiz 2528 e fciiowing malters as a defanse

i The Soocooriracion or Swer-tar SubfoniTatior was 2 z=le source supouer or ctherwise was in d
cencr casgaining positior 37d thus the pres af e seccantract would not Fave ceen mod:fed aver !
~urate. coroiete ard curment ST SF Eromg 23Ta nag hesn subrutes.

i Tre irversity shoulg nave <Pown tRal The SIST 20 DNy datz in s5ue were cefecive even
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thougn tme Subcortracicr or ‘gwer-tiar subcontracior took no afirmative acten to oring the charactar of -2
zata to the gitenuen of e Unmessity

[41; Tne succantract 'was Casea an gn acreemrent 2ocurt the [otal cost of the subcontract ana there was
ng QresTenl 20cot e cost of e3cn dert orooured under 1N subconiract.

iv) The Saccontracior o0 swes-ber subcomracior aig rot suemit @ Cermficate of Current Cost ar
Prnzirg Data.

2101 Except as prohipitea oy succmis.ar (ch 2V of tes cizuse. an offsatin an amount determirec

apprapriate ty the Univers.ty based ucon the facts shall be allowea against the amount of a contract grice
reducicn if

(&) The Subcontractor cerifies to the Univarsity that, to the best of the Subcentractor's xrowledge
ard peief tqa Subcontracior is antitles 1o the offsatin the amount regquesied, and

B} The Subcontracior oroves thatine cost or cricing 22tz ware svalatle before the date of
agreement ¢n the cnice of tha contract ior pree cf the medificaton) and that the data were nct suom T
before sucn cats.

m
L

i) An offset shail rot te slowed if v

(&} The understated dats was known by the Subcontractor to be understated when he Cemifica:
of Current Cost or Fricing Data was 21gned; of

1B The University cor tha E"'.fEfr""lﬂnt arovas hgt the facts demansirata that the subcaontrac: z-c=
would not nave noreazad n re amourt to ce offsel 2ven if the availabie data nad bean sus T 1as
cefore the date of agresmeant on price.

IF 2y recuction ¢ e subssntract prog urder s c ause reducas the orice of tems for whicn

mayMment was made pror o e cats of the roaification reflecung the crnice reddcucn, tne Subcontractzr s=all
~e l'apie to and snall pav toe Univers ty 81 ihe Ime such overpgyment s repaic. Simele interast cn ths amoLrn!
ot sich cverpaymiant io e computae from the catens: of everpaymert o the Subccntractor (S the gate the
Liniversity is "epa!2 oy tie Subzentracior at the acclicacie wnderpayment rate sffective for eacn Quarer

=y

presonzed oy the Secretary of The Treasury wrder 28 U.S.C 28210ai21.

B20. Price Reduction far Defective Cast or Pricing Data - Medifications 1[FAR £2 213-22)

oy any price ncaains grofl e fge o

e

T- g =lauss shal hecame sperave only for any medificztion to ine suCConTact ‘nvsving a cncry
) .. oa - a = .
SoalTanT expeciad 1o secsad fma thrasanid for suocmission of o8t or oricing 2ata at FAR 1D E04-Z.30
S.7=70 RIS £3use foes nat Soow W ary ToSINIETCN o wWnieh e Crice IS
Sassd 21 adecuals oro2 soroenion
7 Tagas ce zgtar aras cotsoop Or MAPKET OTCES DT Iommersi2 T=rs 5@ 1 subsiErtial Juanttes
" a -\--.g -:_l-_-"-é-’" :: E -~ F\.r

r=o M osatrecuss with any MeAQficalon wrder IS CiE L5 Jr

s
il

115
L]
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any cost reimbursable under tne subcontract was ncreasad by ary significant amount tecause (7 the
Subconractor or a lower-tar subcontractor furrishies cast or pricing data that were not camalete, accuraie anz
~urrert as certfied . ts Cemficaiz of Carrent Costor Pricing Cata: (21 3 lower-tier subcontractor or
~roscectve lower-iier subcaniractor furmisheg the Subcantracter cest of pricing data that were rot complets.
accurate =nd cusrent as certified in the Subcantractor's Certficate of Current Cost or Pricing Data: or (31 any cf
trese partigs furvsied czta of 3ny cescnelicn ‘hat wers not accurate. the orice or cost shail be reduces
acccrdingly and the subcznTact snall be macified 10 refect the reduchion. This night ic a coce reduclan 1s
Lrited 16 that reauchoe sasutng from cefects i data raiating to modifications for which this ciause DECCMmes
ccoerative under paragrapn (g) above

ic) Any reduction in the subcantract pricg under paragraph {&) above because of defective data fram a
crospectve iower-tier subconiractor that was not subsequently awarded the lower-tier subcantract shall Te
limited to the amount. prus apshcacle overread and prefit markup. by which (1) the actual lower-tier
subcontract or (2) the actual cost to the Sutcentractar, (f there was no lgwer-tier subcontract. was less than the
prospecive iower-ter subcontract cost esimaile submittea by the Subconiractor, proviced that the sz
‘ower-tier supcontract orice was not tsef affectad by defeciive cost or pricing data. |

i) (11 1f tne Unwersity detarmines urder paragraph (ol of this ciause that 2 price or cost reduction
zncuid be mace. tne Subcontraciar 33re8s not ¢ raise the fcllowing matters as a cefense

.1 The sugconTactor of gwear-ter = STSnUractar was & sole source succher or oiNeradisa was na
SUQEror cargaining pesition 0. ius he price of e subcontract would not have been mogified gver |
accurare. compiete. and curtent cost or cricing data had Sesn submittea.

il The University snoula nave known that ing cost or pricing data in issue were defectve even
thougn the Subcontractar or Icwer-tier subcontractor 100k now affirmative acton to bring the characiar 2°
the zata ta the auvertien of the Cantracting Officer.

iy The supcontract was cases o0 an agraement sbout the totai cost of the subcantract ang thets
was no agreemert about the cost of eacn itam procured Lhder the subceniract.

‘o) The Subcortractor or iower-hegr Succonracion 411 net submit a Certificate of Current Cost ar
Fricing Sata.

{211 Except as prohicred oy subamision (i af *fis c.ause. ar offset n an amrcunt cetermured
aporopnate by tne Lniversity cased upon tne facis snall be ailowea against the amount of 3 cortract
price raduction f

% Twa Subcontrzatar certifes @ the University shat, t¢ the best of the Subcontracicr's
crowiedse 2no caliet Ine JuBLoaTactar 3 =nttad to tne affsat in the amournt reguesied and

E: Tre Subeori-actcr oroves that the cost or grioing 2ata were avalable before the Sate of
zgreement on the crice of the contract [or pres of *he meodificarcn) and that the gata were nct
sJdomiTeq bafore such cata

Lr affget srzil rot e allowes f --
L. Tre sroarsiztad £2t3 was known Sy ne Sublortradior 1o Ce uriserstateqg wnen ne
Cu—pt] e e e [ e o R
Cermificaie of Curret Costor Pnoing Data was sicred. or

181 The Unersity or tha Goverrmant oroves tratne facts demonsrate that the sukccniracs

i}
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srice would not have morzased 0 tke amount o e offset even if the avalatie gzta had oesn
sibrmtiad befare the dats of sgresmert 2N price

‘@1 If 3ny ~ecuclion in the conract oro2 wnder T3 clause raducss the price of items far which gayment
wds ™27 crorbo e gate of e madification on reflecung the grice reduction, the Subcantractar shail te
aole 12 2nd snall oay the Urnersity at thg ume such gvergayment s repaid. Simpie intersst ¢n ine amount cf
SUCh cvercaymert 1o be computad Tom ine 23iais: of cvertayment o e subcantractor o the Zate the
Government 1s repaid oy the Succort acisr at tne scoilCanie uncerpayment rate efective for ezch guarszs-
prascribed by the Secretary of The Tressure unzer 25 U 5.0 6621 Landi.

B31, Privacy Act Notification (FAR 32.224-%),

Tha Subeantractar will te raguired 0 28sigr. develop or cperate 2 system of recards an individuals. to
accompush 2 federal agency furcren sucject to the Prvacy Actof 1574 P L Law 93-373. as amended (5 U5 0
E5Z2). anc appicatie agency reguiauens Yiciation af the Act may nvelve the impositien ¢f criminal peraities

£32, Privacy Act |IFAR 52.224-2'Prire Contract Aructe 11, Clause 2]

(a:.Definitions. "Coeration of 3 system of records " as usad in this clause means performance cf 5
any of the actities associated wih mainiaimng 1Ne sysiem of recaras. .Aciuding tne collechon, usea. anc
dissernination of -ecords.

"Cecerd. " as used in this clause means any itam. galectian or grouping af informaticn accut an

incividual that ;5 maintzined by ar o1 genalf of 3 Government agency. nciuding but not xmited (o educancr.
financial transactians. medicai histary 2nd cniminal or employment Risiory ana tnat contains the cersocns ramTe
cr the igentfying numeer. symzcl. oF Jther dertfy:ng parocdiar assigned ta the indwicual. such 2% 2 fncerpr.nt,
yawseprint, or a phetograpn

"System of recoros on individuals. " 3z wsed in this Zause means a grodd of any reccrds urnger the
contral of 2any Government agency frem wnicn IR Maton s setrieved by the name of the individua &7 &y sSme
qandrng ~omiss symool or otner denafing carteuar assigned o the ndivigual

b1 The Subcortracior agress (o

i Comply #1n e Preacy Act of “874 :tne &ctt anc the rules and ragulations c* the SCE issued
JRTSrma Actor tme design cevslerert or coeraven of any system of reccras or ndiiduais it
acoompish a Sovarnmen: agercy funchiion whern the subconiract specifcany dentifies the sysieims a*
rzonros 2nd the dasion caveicpment of crerahon wors inat ne SLbcontracior g 1o aerform

2 imz.Los the Bryacy AC FOWSSETCN CINENES N e SLLCINNECL 1N every s2ucitation arc resuding

=yenEf SUDContracT 2nd in avery lower-ier sepcorttact awarced witnout 3 soucitalion wnen e SiEErtenT
~f 4o pine crogssed lower-ter subsonact tscuires the design, develcpmant of Coeraren cfasysiz™ o’
-zz2-dg 2 nanvideals that s sugest wihe ACT 3nd

r

LJ

r o35 o 3 lowear-tier subcontasis ewarded urIss
opmant or cograncn of such & system of recarcs.

cra

=10
=

3

3 lFluds this o'auses nsluding D15 SLE

tem e moonttgor tRgl ragyoras the J28

11
M

i

[l

‘=, |Fmme Azv g yooiated 2 il acten Tay ©@ Erougnt aganst the Governmert agersy iIrvolved when (e
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—

Jiglaticn concerns (e design, davelopment. or coeralcn af & sysiem of records on indaiduals o aciampnse 2
“syesnment agersy funclior 300 ohimngl penales may be imposed Jucon the officers or emoioyees o ine
overrmant agency wran e vislatcn corcems ing ccerancn of & sysiem of records oningivicuals 1o
sccocmelsk 2 Government agency furcten For ZUrposes of thz Act, wren the subconract s for the CCeratcn
¢f @ system of records oningriguals 0 accomelisn 2 Goverrmient agerdy functcn the subooniractor ant any

employss of tne Subcortractor s considerad to be B8R SMICYES of the Governmert agency.

1

B33, Property Furnished "As Is” (FAR 52 248.19)

ia) Tre Univarsity makes ro warsrty wnatsosver with 1e30ect to Government property furisned "as s’
except that the prozerty 150 tna sama Condibon as whenr places 2t e f 0.0 coint specified in neg soucitatcn
as when nspectes Dy 118 SUDCortracidn UrsLartic e soiicitation or if rot nsgected by the Suboontractcr
1s when las: avalacle far :nsgection under the soliciaticn

[

| The Subcentracicr may repair any prope-y mage available ar an "as s’ oasis. Sucn recar will be at

tne Suboantractor S axoense sxosoT as oiherwisa provided in this Clacse. Such progerty may e modified 2t e
SUbComraEtars @XnerSe DUt ory wiln the wrttan sermissen ot the Universiy. Any repair or med foatsy 77
croperty f chishec (33 37 srall not affect 13 1Te with tre Sovernment

‘c) fthers s 3ry change 0 e corduon of Gaverrman: Croperty furmisnea 'as s’ from the bims ;
inecactad or last avaiagle “or ngtehzn wras’ ‘me solictaton o the tme placeg on Scars 21ine localior
specfies In the scliciauor 2nd ¥ sien charga will aoyversely afect tne Suocontractar, the Supcontracior snall
vpen recarpt of the groperty rotfy the Unversty dsigiing tne facts ang. as directeg by tne Lnversity, gitmar
(1% Return such property at the University s 2xgense or atherwise aispose of the precerty: ar

(21 Effact repairs to reurr the procerty o ds cordition when inspected uncer the salicitaton ar. 1 ot
irspected last avaiatle forinsoecten wnder the salicitaucn. Afer comelenng the directed actior =rd Jo2n
aHiTen reguest of the Succontracior, he Lrwersity sral sguriabiy agjust any contraciual provisiors afaciaz
Sy tNe remrn GISCOSIor. oF FECAIr N ENLorLarcs with the crocecuras croviged for inthe Charges CiEdse of
tre subcantracs Trne farsgaing grovisiors for adjustment are ne sxciLsive remedy avallacis 1o tre
S pesetractar 2nd the LUnwersity shai not be otreryise hable for ary dewery af (overnrent oroCcEny

f-qisned 2305 in & condiiar otherthan tanin whic Twas cngiraily affere.

‘i~ Excact s ornenwise pravdes i s clauss. Governmert crecerty furnishea as g’ snail oe governes

5y the Broperyy giELss of the suyocorntract

a

B34, Reporting of Royalties (Prime Contract Amcis Clause 4)

[t ar; rovaty payments 3ra telieciad r Ing SLICINTEILIGENC tha Urwersty, e Suboonlractor 24r2as 8 recon
roNnERG o the Satant Counsel wiln noticaudr oy Eatart Course: ta the Lriversty dunng Ire penarmarcs o
- iy

3
eartract ana pror o its coreleton sr final setlement. Ne arrcurt of any royalties or Ctngr Zaymernis

e - =y
[ e P Y [y ey Y
SrUDoSe oaaa oyl amrsciy o cHEErs A Sonmestor il (ne CEerTance of vus sutcontract iogeine’ will Ths Tarmes
— = s e R m — - g G = = e e Y - i - " —_— vy = = = - I - e e - -\:--a-i—
aro aoorssges of CErRL0I D AT AT D4aYT grig 2r2 TAage srd S e] e natanl rummoers IMWCINES D7 Taa

.

ties sra. notswp tne Jrversity el any NS LT
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et

=
- " 1 - - = - - E - v - - - 3 - wm TR - — Ty =1 - [ = T il
amar pEareeanor a5 sogll cormt e derthoEuoo of T2 Ccalents U IITET Iams On whinh tre royEities ars 2 02
-~
s

Mg aceroya of DOE of 2y moiicaal pEymenig orriya
= r

mmemrmguan tre anforcagmibty valcity orsccos ot orits o any oslEm UMCST WNCn & royaty OF faymeniE al=
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B315, Rights in Data - General T2/ 52 227-'5/Pnme Contract Article 12, Clause 7

ia; Definitions. "Comgouter Softyare " 25 JseC n IS SI2USE MEans SCmpuUler Sragrams. computer o2

[NR|

taz=s and cocurerigicn herect

"Cata. " 2s usad in s cigyse, means ecorded nformation regarcless of farm or the media an wmicn iz may be
rnmrded The tarm incluces techn:cal asta and comauter scitware. The term does not include informatior
Irgidentzi to contract admiristraton sLcn as financial, admimstratve. cost or pricing, or management
informanan.

"Limted Rights Data " 25 usad n this clausa mears data icther thar computer software; geveloped at privale
experse that embody raas $50rats Or 2ars ccmmartis: or finrdncial anc Conficental or privileged.

"Technical Cata." as used in this ciguse. means data (other than computer scfiware) which are of 2 scientfic
tacanical natura 2
‘mestricted Comeuter Soffagra.” 25 uses 0 thig clause, means comouter softwere deveioped at prvats
expense and that s 3 trade sacrat, 15 commerzig ar fnancia and is cendfidentizl or orvilegad: or s puo shad
copyrighted computar software. inzluding menor modificanons ¢f such comguter softwars.

"Unlirted Pights. " as used in ths ciause. mesns P night of the Government andicr the University 1o uss
disciose, reproduce. prepars dervatiye works. distnibute cocies o the pubic. and cerfarm sughcly ana disclay
coeligly, n any manner and far any purposa. and o nave of permit others (o deo 5o,

‘wted Rignts t as used i s slause mears tne nohts of the Government andicr the Univers ity e imiza
rgnts daa as set forth 0 caragrapn fl neract,

"Restricted F-‘-g.“*s "as u*ed I N c.ause. meansg ina rgniz of {fne Gavernment and'ar the ‘i.J!'I'*-fE:I'SIt";f oK
restrictes comoutar sohvara, noiuding mIrcr mosificaticns of such comeuter software as st forshor
caragraah 1f) heraot

: Allacation of Rights.

P11 The Goyvermment =1all have

L CgerEssoin of 31l techrizal o8t 2ne comelter sofhware first preduced in the gerfarmance of s

- - R—— —F
R N = |

——

vis Tra mght tooinsgect t=chmiear data ana computer saTwvare first procucad or uzedn the
mormance of trs sLpootras: at gl resssnacie tmes Cor which inscecucn of the proper facin
i Fang 13 igwer-ter SJCCCnTaciors;:
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ordes DOE by the Succarirat
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e The gt 1o Rave g iscnnical data ard Comrouier software first oroduses or specifizally asel N
tmz cerformarcs of this SUbSonTac c2varss i e Ll-‘ll'-a'El'SI{"_,-' cr atkeraise disposec of oy tre

T

S_bzartracitor = tner 25 the Jnversity may f-om sme 0 hme direct aunng the orogress of hs wark I 7
Zry 2yen: ag e Urwversidy snall 2irest soon somoienon of @rrnatior of tis suoconitacl ordv 232 T2
rotr.na contaired in this caragracn srac ceacrs ke Jubcortracior o deiiver any techmeal 2ats or
complter software e ceivery of wousn 3 2xcussd oy g montsn Cata - Generai clause

iy Uinlirmiges Hl:l"'[i. M oTEACnres: dals ang comcJter sorhwara EuE:.'-CE. W UsEd In ina mencrmansa
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of this suocontract, 2xcept as ocrovided Farein regarding copyright, anc excert for technical agtz and
Commculer safwars aenairing 1o tems of standara commercial design provideg, thatif such aa1a ars
Lirited Rignts Data or Resincied Computer Softwars e nghts of the Governrmrent arcior e Unwers:y
in suca data snad e goverred soleyy by the provisions of garagraph {f) herecf ("Rights in Limited Rigis
Cratz + and ("Rignts 0 Restnetes Compuler Sotware ') and

(v} The rgnt ¢ remove. carcel correct or ignere any markings not authonzed oy ne terms of this
subcontract an any data furmished hereunder f in respanse to a written inguiry by tne Liniversity
concerning the proprety of the markings the Saocentractor falls to respond thereto within 60 days or
fails to substantate the gropaety of ke markings. In either case the University will notify the
Subceontractar of the acten taken

2] The Subcentracicr shall have

(i1 The right to withhald its Lirited Rights Data and Restricted Computer Software in accordance
with the provisicns of this clawse. .

(i) The nght to use for ‘ts ntermal Qurooses. sufject to patent secunty or other prewisions of th's
subcantract. dsta o first produces in the cerformance of this subcontract, zxcept for catzir COEs
Urarizm Enrichment Technology. imciczing offusion centrifuge, and atomic vager [asar 1sctope
saparation. proviged the 23ia regquireémants of this subcortract havs  2an met a5 of the date o tze
internal use of sucn data: anag

(i) The right to assert cacynght sucsistng n scientific and techmical articles as groviced in
paragrapn ;d) of this clause,

The Sutcontracier agrees trat for Lmited Rights Cata or Restricted Computer Software or ather tecihrizal
cus.ness or finarcial data i the “orm of recorged aformaten whicn t recewves fram. or 1S given acc2:s 12 Iy
DOE, the Uriversity. or a third party. incluzing @ OOE Centractor or Subcontracicr, and for techmcal data or
computer software it first produces under this subcontract which is autharized 1o be marked by OCE. the

S ccontracior snail trest sucn data i accordarcs with any restrctive legend contained therecn.

Mothirg cortzires i this c'ause ske ompy 3 licers2 o RE Goyerrment ar tre University under 2ny Caert -
bz carsireec a5 a*ecing the scops of any lo&ngas or oiher rgrts otnenyise grantea to the Govermert or ins
Jdnwversity under any catent.

.21 Copyright (General).

+*1 The Sutcenractar agress not ko ~Mark regisier or JIranvise dssen 2 . o nTTETEMy a2 7 3

-k =1 i

cLDiushea or urpuohshed waork. otner than as set forth in caragragn (3) beww.

2. Z.-acsfor matenal to which e Sitcortractor has obtained the nght to assert copynght -

scooroance wilh paragraca 3l neresf the Dulcortracior agrass At to incluce in the data celiversd 2nCsr
thig sLCCORtract ary magrial copynignies oy the Suoconiractor and not to kpawingly inciude sry mai2tal
—soyrgrted oy others without first grantirg or cotaining 3t mo =ast a license thersn for the caneflit oi 7
Ceoyermmart apg tra Jowarsty of e s3Te soooe 35 et fothin paragrach 120 Celow if the Subgorinasiar
CElEves TaT 3uoh cooynignied matenal forwnicr tne icense cannot té otiained must o neuden im ne
s31= ta pe Soiivated. rainer than rcorporatad tharein oy réference. tne Subcontracter shall cotar 72
writter zutnorzator of the Universiny 'o no'uce sucn matenal in the data pror o Its SEivery

.41 Copyrighted Works {Scientific and Technical Articles). Tke Subcortractsr snai nave the nani

marm TE01
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-

azzar without pror aporoval of the Unwversity. cosynght subsisting in scientific and technical armcies

ar contaning daa first croduced ntne pedfarmance of this subclntract and cublished in 2cazemic tectrcal

= e

o orofessional jQUMEIS symooss oronssanags or similar wor<s. When z2:zeman of copyngnt s maae ne
Subczntagior snal afix (ne agpucacie cooynght rotice of 17 U S C 401 ar 402 and acknoweagmen: of
Goyvernment SCONSOren o irsiuding coract ruracer ¢n the 2amE when such data are deliverad o the Univers:dy
as wsil =5 when the dara are cLohsMed ar Jeccsitea fo- =gistraton 2s a published work in the LS. Cooyngrt

Office. Tne Subcortacisr grarts o tne Government. and others achirg on its Behalf including the Ur
caid-up. ronexclusve rravocagle worlowiZe icerss 0 SUCh Copyngnigd Cata 1o reproduce. prepars darnvaly

WOTS ZISINbLie copies to the culic, anc cerarm sublicly ang disclay publicly. oy or on benaif cf the
Zovernment

Copyrighted Works {Other than Scientific and Technical Articles).

(1] The Sutcontractor may attan perrissior @ assent copyngnt subsisting in technical data and

IYEFS Ty

i

rJa

camputer software first orocucsd by the Subcortracior in cerfarmance of this subcontract, wnere the
Subccniractar can show that commarziaizauor woud ge ennanced oy such copyrnignt crotecticn subject 0

the following:
(i1 Subcontractor Request to Assert Copyright.

(&% For cata other than sciennfic and teckrcal arcles. the Succentractor shall sugmt n

o o

wrtng to e Lniversity for aporsval by tne DOE Patant Counsel its request 1o assert ooyngntn

3
*

data first oroduced in the performance of ts sugcontract pursuant 1o this clause Each raquest oy
the Sutcartractar ta be complets mustincluge; {10 the cenuty of the data (including any comoutar
program) for which tre Suocantracter regquests germissicn to assen copyright. as well as an acstract
whicn 15 gescrgtive of *he deta aro s sutazie for dissemiraton curposes, (2) whather the 2273 'S

subject to exporm sontral; (31 2 siatsment that the Subcontractar 2lans o commerc:ziZe ne

—_ - —
=4

within five (50 years of chtaining cerrission i assan copyright: and (4) for 2ata otner than Zomouier

software. 2 sialemant explaining why the asserticn of copynght is necessary (o enkhance
semrerii@iZauagn

{BY Permss.cn of *he Succortaclor 1o 2ss2n cooyright in excented categories of data as

—_ e

determined oy OCE - expressly withrzd. Sucn excepled categonas \nciuce oata whose relzass oo

woud oe detnmentzi o natsnal sasurty. 2. irvowe cassfed ~formation or data or 58781

) =

nfcrmatcn Lnder Sectar “ 43 ¢f the Alomic Znergy Actof 1932 s amended. or are subjest o

export cartral for nongraliferanon and otner nuc.2ar refated natcral secunty purpeses: (4] woud ot

e b

erra~ce the approorate transfer or gisserminaton ane csmmergializaten of such cata: 1 2 wol g
have g necztve mpact on 'J 5 inzusiral compatitiveness (4 wouls prevent OCE from meaurg 2
=iaations Jager reates ard Aternanora agreaments or (3 would be detnmental to ore or frers o

=] =

COE's grograms Adoiticna: axcesled catetones may te added by DOE. Where 2ata a2 geramirag

= pa groas 20 SKC0E IonT S fesinchoa the Sucoontracior Tay shll obtain cerrmissiaor 1o as
~ooyngrt 0 suLon resiroies 2313 for purooses of mited commercauzaticn withan the Corsir

rrovides Oy *FeE Sxoor contros stautas and raégulst.ons subiect to tne grovisicns of nis clzuss

=SS
-

527

L

Foweyer nckymstarding ary Stner crovisior 3f s succoniract all data dewve cped win MEvE
Ezgerors fLroira 270 Moss datz nat ate cizssified fall withir the above excepten Caisgdres anc

cermes on ta assen cooyrano il Fot e sranted by DCE “or tnese data Additicnally the

= =
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assert copyright 'n Zatz in tae form of vanous technicai repons generated by the Subcontracier wnder
e subcontract without first zoia@ining the advanced writen permissicn of the University

) DOE Review and Resporse ta Sutconractor's Request. 72 COE Patant Counsed shali use its
cest afarts o resgond 1 woing within 80 days of receipt - s COMEiete request by tNe Subcantracicr iC
assen copynght in tecnmical data and computar saftware pursuant 1o thes Zlause. SJen response zagil
either give or withroid DOE's permissicn for the subgontractar 1o assen capyright or advise the
Suncentractor that DOE neazs addmenal bme te respond and the reasons therefor.

i1} Permission for Subcontractor to Assert Copyright.

(&) For computer softwars. the Subcortracter shall furnish to the Contractor designated by
DOE to serve as the DOE centralized softwars distributien and control paint. &t the 1me permissior 10
asser copyrignt is grvern under i) above: {1} an abstract describing the software suitatte for
pubication, |2) the source code *or 2300 =aftware grogram, and (3) the object code and at least the
AL supEant documeantatior needea by a technically competent user 40 understand and Ls2 he
safware. The DOE Patent Counsal far good cause shown oy the Subcontractor, may allow the
mummum support documentaten ta be delivered within 60 days after permissian 1o assern copynignt s
gren or at such tme the mmimuem supcart documentation becomes avaiaole. The Subconiractor
acknowledges that the acove-eanfied DOE-designaad Contracior may provice a @chncal
description of the softwara in an annourcement identilying s avallablity from tha copynght hglcsr

(B Unless atherwise drected by the Unversity . far data other than computer softwars 10 wnicn
the Subcontractar 1as receivesd cermissicn to assert copyright under paragrapn (i) above, the
Suncentracior snall wisin sixty (50% days of obtaining sucn permission furmish to DOE's Cffica of
Segntific anc Tecknical Informazen (OSTIY a capy of such data as well 8s an abstract of the 2213
suitatie ‘or dissemmancn purposes. The Subcortracior acknowiedges that Q3TI may orovice ar
sbstrac: af the data ir 20 anrcuncarnent i¢ OOE. i1s contraciers and o the public ident?yin g 15
svallability from the copyngnt hoider

i1 For a cenod of fve 151 years beg aning on the Zate the Subcantractor s given permissien o
‘zsert copynignt In data, the Subcortracior grants to the Government, and others actirg cn its banal’ 3
sad-up, nonexciusive IMeyocas'e worldwide lizenss in such ceoyngntes data to reoraduce. prepare
zervatve works. ang perform cublicly anc display publicly. by ar an benaif of the Government.

‘D &fter tne five {3 yaar penod set forth i (Ci above. or . onior to the end of such peniad the
S beanr-acror abancons coMmMercizization activities penaining to the daia ko wnich te Subconiracic”
33 Ceen QIVEN CETMISSION Lo 3ssact sgoyngnt the Subcontracior 4ranis o the Goverrmeant. INg OINers
zztng on s nenalf a caid-up. naraxclusive, Irmevocatie waridwide ncense in sUCh copyrignted dais ic
reproduce gistnouts comies o the pubic. prenare cenvaive works, perform publicly anc 2 sgiay pusicy
37d 0 permit otners ¢ 22 80.

m

Mk anaver e Subconitactor ootairs carmission o assert cooyright in data. the Suocontracier

~a. affix the asoicac 2 cooynght actce of 17 U S T 401 or 402 on the copyngntad 2213 ard alsg an
«riowlecoment of ne Goverrrert sconsorshup and license ngnts of paragrapr  Cvarc (3 s0cve

~ mmmeon cngil B rgken gner e c2iE ars deliversd to tne Goverrment. oublisnsd, CETEE LT

sitez for ragislrauen &5 & puchsnez wore nthe U 3. Cepynignt Office. The acknowlecgmant o

rmert socrsarstic =rd cznse noris enall be as follows:

ifi

17

=

1 1]

Qo
-

(D

LS

L3

b

in

[
)

L]

NOTICE. The Covernmeant s granm=t ‘o self 21d otners 2cing onits benalf 3 paid-ug ~7raxcesine
rrayocakble worgwics JCErss A this 2213 o reoroduce. prepare denvaive works. and cenmanm cLDn Ly
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and dispiay pubicly Beginning five (5 -,-ha*s afier i2ate permission (0 assen copynight was cotairad: ine
Gavernment s grarisac for t32t and others 2ctirg onits behaif 2 paig-up, nonexclusive, irravccacle

duosde lcerss nhig 2313 1o C2CTOILIE DrRCarse Cenvallve WOrks. tistnioute cooies to the puche
cerform gubnciy 27d Sispisy cuc.acly. 373 10 permt ciners o ao 5o, Neher the Uritea States ncr the
Uritea Statzs T z—mesn:of Enargy, nor ary of thewr ampioy28s. Makes any warranty, 8xprass or
rpued. ar 233u0mes 2y lega hacility or resporsitity for the accuracy. comgletenass, or asefulness of
3Ny Irformaicn sCCaraius. 0rocuct or process aisclosed. &f represents tat Its use would nat:infr.nge
prouvatey ownec rgnts.

(F} Witk resoect 1o any dats ¢ which tne Sutcontractor Nas reseves Cermissicr 7 assan
copyngn: the DOE nas e ngno zunng the S-year pencd set forth in subparagraph (e 11{111A)
above, to request the Suecentracior to grant a nronexclusive. pariiaty exclusive or exclusive license
N any Sed of use 0 3 resgonsicid asghoann s) Lpen terms that are reasoname under the
circumsiances. ard f the Subcontracier refuses such reguest. to grant such license itself if the COE
determines tha; 'te Sabcontracts- has not made a satisfactory demanstration that either it ar 13
licenseeis) s actvaly pursuing cemmersiziizatior of the data as set forth §n subparagraph (eiiiiiA;
above. Beforz licersing Lnder s parzgraph (F1 OOE shall furnish to the Subccntractcr a wnitten
requast for the Sussonrrastornto grart the siated license. 2na the Subcentractor shall e aiicwead
thirty (30} days 1o such engsr nencd a5 may be authonzed by the DGE for gocd cause shown in
writing by the Subccntracter aftar such notice to show good cause why the licensa skouls re
grarted The Subcoatracicr snall kave the nant to appear the decision of the DOE to grant tha
hcerse o the irvenuon Licersing Acceal Boarg as sat forth in 10 CFR 7871.65 - "Appeais.”

n....
ot
3

=
ated

(31 Ne cosis shai ce a.cwable for maintenance of copyngnted data. primarily for the benefit cf
the SubconTactor andiar 8 icensee and which exceads University'COE pregram reeds excast 2
expressiy provided nowrntng oy the University  The Sugcentractor may use its nat reyaity 1come o
effec: such mairtanancs cosis

IHY AT any time the Zukcontrecior aCangars commeroiglization activites for 2ata ‘or which the
Subcarisactar Uas recsyed 2&rTIss o0 0 2sser cogyright .0 accoraance with this clause. i1 snail
aryige OSTI anz OCE Patert Counsal 2rd uoon raquest 3assign e cooyrgnt o the Gevernmignt sa
‘hat tha Soveramens can distr oute tna data o the puklic

31 1tis te responsipihyy of the Suocartrastor o obtan from employees cf lower-ter
suTcortraciors 43t 2nd rignts thersn recessary to fulfill the Suscentracior s ooagatons ' the Governrmen:
and e Jnivarsity with respect i such f21a Inciuding at ieast
A wTTEN goKrowEacoment oy #3001 emo ayee that the Producion of Data requirad Ty the
SUDCoNracs 's winie tre scope ofthe =oiocyes s eTpioyrent. 2nd

C AR 355ignrment o S CCOriTEIioT O thE EMpISy 2SS NGNS IN SOPYRGnIE 3ussising In daia

wIE
exprassly irclud ~g So~outar So4aars frgl orsooced by the enmcicyes wnile employed Sy SutIoritacior
LUSEN TN SURCSAECT 200
Vo s ograsesant foee s amroic 38 00 £v302%E 3 recEssany 2nd oropec cacéts W assign o ihe
SLLCoPtrSater sLos nnTs §UCE =TS 0 3373, sxprassy nclusing Somoutsr Software. vpor rETuest oy
mE DubCICUEIT
7 Subcontracting.
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(1) The Subccntractor agress to use a Rignis in Dat=  2use as direcied by the University in lower-tas
zubcartracts having as a curposs e conduct of rasearch, develapment, snd demaenstration wors 274 1
Iowear-ter subcontracts for sJcolles.

(2y It s the resporsibilisy of the Sunconirasiorn ic obtain fram 15 lower-ter subcortractors 2ata and
ngnis theremn on bekalf of the Goverrment ancier *he Unwersity, necessary to fulfiil the Subcartracior's
obligations ‘o the Governmeant anzior the Universily with rescect ta sucn data. In the aven: of refusal by 3
lower-tés siocontactor 1@ Subcartracicr 1o allept 3 clause sffarding the Sovernment such 1ghts he
Subcenraciar shall

(1] Promptly submit written notice ta the University setting forth reasans for e Iower-ar
subccntractar's refusai and otner permnent irisrmation which may expedite dispesition of e matter znd

(i} Nt proceed with the subcontract without wnitten autharzahon of the University

(g} Rights in Limited Rights Data. Excspl as may se atnerwise specified in this subgentract as data
wTich are not subiect to this paragragh. the SubCoNracior agrees to and does herety grant to the Governmen:
and the University an irrevecanle. nenexclusia gaig-uc license and right to use by or for the Goverprrsnt any
Limited R:gnts Data of the Subconiractar spacificaiy used in tne perfarmance of the subcontract prowides.
however that to the extent that any Limited Rigrits Datd when furnished or deliverad s specifically entified &y
tqe Subcentractar at the ume of inbal detvery 10 the Lriversity, such data shall not be uses Wwithin ar cuyisics
the Government or University except as proviced in the “Lirmited Rights Nolice ' set forth bedw Al gucn orulEC
Rights Data shail be markeg with e fmiowing Lmitee Rignt.  ictice™

LIMITED RIGHTS NOTICE

These data contain “limites rghts ca@’. furnisned Under Subcontract no with tra
Umiversity which may o2 aLpucaled and usad by the  Ceernment with the express limitatons that tne - Tiel
rights daa’ rmay nct be disclosed culsice ine Caver et andior University or be useg for Turposes of
manufacturs without prior permission of the Subcontractar. except N furtner SIsciosure or use may bE TaiE
solely far the following purposes

111

' Ths mited ngrts cata’ may ce cisclosad far evaluatcn purposas under {ne restrchion Natine
“Irratad rgais daid”’ oe retained in cenrficencs and not oe ‘Lrner QIsciosed

ity This "lrtad -ights data” may be disciosed W otner lower-tier subzontraciors particzating in the
Gavernmerts ar Unwversty's orogram of wnicn this suocontract s 8 part for information or Use 0 SARNELiLn

Win tme work performed unger their Convacis apd urder tne rastricien that tne Thimited £g0ts dsta 22
-z-3 nad ‘n corfidence ard nat be furthar qisciosea; and

173

L Tris "ruted nights data’ may be uset By 108 Goverament tha Uayersty or othars on ther tehal
It arrergency TEDEIN Cf SVSTMEUNWEN UNcES -+ resiction that Tne hmied ~grts 2213’ S reiades dy
=arfidance and not te funtner disclosed.

Thig Mornoa shall Te maread or gy regrocusuor ofthis cata n wnole or ' 3an.

(END OF NOTICE)

'~ Rights in Kestricted Computer Software.

| 1" Except 25 may be olnarase spESi2a 7 s SJIINEES oraer 23 dats wrich are rot sutlect o s
Form 7500
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paragrach the Subcoritracior agrées to 2rd goes hereby arart to tne Governrment and the Unwersty an
Ir- :uccacle Acnexsisne p3d-u0 license 2nd nght ta use Dy or far the Governmeant, 2ny restrncied
asmcuter softwars of me Soocortacizr speaifizally 4522 nthe cerfarmance of this succanract. proviced,
I:.'..E.fer that to tne sxzart (nal any resircied computer suitware when furnisheg or delivered is specificasly
idertfied oy thre Subcortracior at tne tme of imital daivery 1o the University or a regresentative of the
Jmwversity such data sk oaat be uses witn or outsice the Government or Unwersity exzept as provdead in
the 'Bestnciea Figris s21 fann pelow. All sucn restncied computer software shall ce marked with 1ne
following "=estricied Rights Noice”

RESTRICTED RIGHTS NQTICE (long farm}
‘a) This computer software is suomitted with restricted nights unger Subcantract no.

with tne Umversity. [t may not be Jsed. reproduced. - Jisclosea by the
Government ar the Jniversity excect =5 provided 1 garagraphn (b) of this nc.

i1 This comoutar saffware may be
1lzed, orcopad forwse 0 oorwith the comouter ar computers for wnicn it was acquired
IACUSiIRS LS8 31 ary Sovarimant mEisiancn o wnich such Computer or computers may be
‘ransferred:
(21 Used. ccoled for use, :n & oackuc or replacement computer if any computer for which is was
2czuired 15 noperative ar s realaced,

3 Reproduced for safs«seping archivas) or backup purccses:

(41 Mocified. acagtes. ar 2ombned with otnar computer soffware. pravided that enly the comars
cf the derivative scfoware consisung of 'he restrictéd 2omputer scitware are to be macde suzjgci otk
same rastricted rgnis 2nc

. a—t

y Discioses to ang repreodices for use by jower-lgr subcontracicrs under 3 sernvice sutbcontras!
iof tne rvpe defired in FAR 27 12710 accordance with suczaragrapns (BY1) througn (41 of ths
Neonce, orow.das the Govarnment 2nd Uriversity mares such cisclosure or regroduction susject @o
Tmesa r=3TCIeD T Ghs.
i Monetnsteraing e foregoing s Sormouter soffware nas tean publishad urdar copynight 1t:s
ncensad iootne Governmen: and Usiversity, without disclasure crehibibiors, with tne ngats set ‘ork i ine
restricted ~zhts rotce zbove.

4. Tr:s Nctce shal 2 mar<ad or ary reéoreduction of tnis comeuter software, inwho e crin can
(EMD OF MOTICE)

2 APera t s imeracical tooonciuce tne Resmictea Figrt Natice on Restricted Camourter Sottwara
: 12 S ocay Tmeraof

RESTRICTED RIGHTS NOTICE [short form)

JESE. racroZLcicn Cor Tis

Wl

01

osut2 s subEct iz s2sinere a2t forthn the Leng Form Noltize of Suocortasi =2
ame =f Supcariracicr:.

=¥
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(END OF NOTICE]

i3] 1 *he software 15 arseadec. or fitis commercially impracical o mark 1wtk human readable
t=xt. then the symboi B anc the ciause date {moiyr) in brackets or a box. a [R- Ziyr]. may be used. Tr.s will
be ress to mesn Resricted Computer Software. subiect to the rignts of the Government and University as

i1

descrines in the Lorg Form Notce. n effect as of the date incicated next to the symeeoi. 7he symeol znall
& ysen to Mark numan reacanle matenal in the event this Contract contains any vanauen o ine mghts

..._,_
5
—

ry

M

4 )

Larng Form Matce then tne czntract number must 3is0 oe nited.

(4} If Restricted Rignts Computer Seitware 1S celivered with the cooynght netice of 17 U5 C. 4017 tre
software wiil be presumed to te cubished copyrighted computer software licensed to the Gavernmert 2nd
University without disciosurs orchibiicns. with uniwmited nghts. umess the Subcontractor includes the
fallowsng statement witn such copynght natice: “Unpublisned _ nights reserved under the Copynzkt Laws of
the United States”

B36, Rights in Data - Special Works (FAR 5222717}

iz! Definition. “Dara. " as used in ths clausa means recoroed .nformatcn regarcless of farm ar
craracterisuc. such as writings sound reccroings. pictonal resroductens. drawings, or ciner graphic
representzlions. and waorks of simeiar natuse [whater or not cogyrightad) that are specifiec to be delwveres
Unzer the subcontrac: The term acludas 2ata such 3s management studes and 2ata crocuced under supoc™
sz2rsices subcontracts but does not irclude financial reports, cost analyses. and other information incicenial i
subcantrast admimistration.

| Al data first producea or composad n the course of or under the subcontract shall be the sole

oroperty of the Government Excectwith the gricrwritten permission of the University, the Succonracior
agrass nct 1o assert 2Ny Ights at Zomman iavw ar in eqlity or 1@ estacash any ciamm o statutory copyngrt 0
such data. The Subcontracter shall nat publish or reproguce such data in whole ¢rin pan cr in any Mmanser 27
‘arm. ar authanze others so ta oo withcut the written consent of the Unversity or until sucn ur= 3sihe
Urrearsizy of (ne Governmant ray have releassd sucn data o tne publhic.

[r

C]

Tie Subcantractar naseby grants t2 or will obtain for the Gavernment rayally-free. nonexcius.ve,
ana irrevacazie icense througnout tne wernc

1 To pupisn t-ansiate reproduce. saiwer, Zerform. use and distese of, 1n any manner. any 31d ail
A373 <nat ar2 not Fret orocuces or coMpcsas in the performance 5f T2 subcortracs but that are rcoroeteisa
i ire wore furrisked erder the subcentract. ang

T aztrorze atbers 10 do so.

L e
]

S oaantractsr gnall irdemn®s srd save 300 kolf Farmless the Unwersity 2nd the Leovermmeant
-#ieare aperts 2nd emaloysss cing wrbin tre scope of thewr official cuties against any ac.ly

ZEYR ard SxI=SrEsE

-2 o noPis or Orvacy. 20Sing out of the cubhcalion
~rce use or dspesinor of any aata furmsned LrQEer e

121 Based Jpor lbetous, cafamary oo oner wniawiul Mattar contaned 0 sUSh Jata
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2] Nt ag contgirad in this clause shallimpiy 2 igerse to tne Goverrment under any patent or bs
construed 3s affectag ine 32202 of 20y icansas o othar rights otheraise granted to the Sovernment urger
ENY paisnt

B37. Rights in Proposal Data \DEAR 252 227-32]

=xcept for technical 2zta contained con pages 7 of the Subcortracior s oroposa: dated 7 that are 2sserted oy the
SJccentractar a5 beng propreiary 4ats. tos agresd tnat 2s & conaiticn of the awara of the succentract and
natwithsianaing the orovisions of 20y notice acpeznng an the cropesai. (e University ana the Governmant snall
nave the rgnt to use. duslicate. and discicse the tecnmical data contained in the proposat uocn which the
subcsniract 1s based and bave other o 3¢ for any Surpcss whatlsoever,

“ldentfied in Secuon F of the Schedule.

=

B38, Sensitive Foreign Nations Controils (CEAR 352 204-71:Pnme Cortract Article 10, Clause 4}

i1 In connecticn -m'h any acavities © e perarrance of tna subsortract. he Subcontractor agrees o
comoiy with the “Sensitve Forg:gn Mations Controls reguirermenis relating to those cournines which rom ame
o time ars 'dEF’[*_=d t= the Umiversity by writtan notize fre— 2OE as sensitive nagons Tre Subcons ractor s7al
have the right 1o tarminate accoraing "o the termiranen fz- “wenience clause cf these terms ang conciticns
this subcontract if the Unwersiy detarmiras tnatitis unat.s. wihout substantally interfering with its cclhicies or
without adversely effeciing s serformance of this work under this suzcontract 2s a result of sucn netificatcn.,

o

' The Subcontractor agrees to incarperate this clausa, ircluding this paragrach (b) in ail lower-tigs
subcantracts Lnoer tis subconiract.

B39, Small Business and Small Disadvantaged Business Subcontracting Plan (FAR 52 2158-5]
.31 This crause does ~otapny 10 SMal SLSirS3s SonCams

bt Definitions. "Commercial procduct * 25 ugad in this clause means a croduct . reguar grocuchion hat
15 scld 10 sLbstannal quanties to e general cublhc andicr industry at ES"EI:IIF"lECl catalog or markel prc
aisa means 3 orzduct that, ntke apiren of the Unversity ziffers orly insignifcanty frem the Subr:cn" ors
comriers @ oraduct
'Su.':-cr:l.f?.’.’e "3z Jgec o his clzusa means ary 2gteement (Sther than cne involving an
s Coverrment crme conracier or subcentractor caang for

)

;:CGE o EEF"J'IC-:S req_..=--" [z _.""_,E'!'.:G.""" B SITAl T suacantrall

cr Tie Subzsetracior, uoon sgguest oy 2 Urversty snall submit anc regotiate a supcontracing glan
HmEfe 200 Sable which secarately addressss swoconiracung with smal business corcerrs ana with sma .
digaduantaced susiness oontarns fits S.oooritacioris suomitting 20 ndwvigusl subgentract -3 ne ciar
TUST 3ECEMRIS Y 2000883 3LE02NTECINS W 320 DUSiness corcerts 3nd wilth small Zisacvart=ged IuEinass
2orcerns aith @ i2ozrate car for tne £3s ¢ suscoawact anc secarates cacs for each cpuon if any) T:ﬂ;—: o En
shall be incluzeq 'm 2nd mace 3 gan of (18 re5. . an suocgneract. The subceniracing piar shan ce refliizisl
within tna nme scacdied oy th2 Uaversity Faicrs to submit ard negotiate the subcontracung tlar sra! mase
the Subcontracicr neag oie for award of 3 subcorirad!
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Laos Alamos Mational Laporatory Faga 25° Jacamzer

1983




id] The Subcentractor's succgnracing plan shail inciuce e fellowing:

(1: Zogls exprassad o terms of percertages of total planned subcontracung zoilars. for the use cf
ermsi mUSIRESS corcarts ard small disacvantaged SusIngss CCNcerns as iower-uer subcontraciers. The
SLuboortracior shaihiroicze ao -::" ar.nar suocartracks that contnoute to subcontract performance. and May
ncluce 3 cropc—icrais share of products and services that are narmally zilocated as :ndirect costs.

{2) A statement of —
‘1 Tatal dotars planred to ce subconiracied.
(it Tatal dallars piannad ta be succantracted to small business concerns. and
(i) Tatal goilars clannec to o& subcortracies to smail disacvantaged business cancems.

nds ang sarvicas to oe subcontracted and an dent:fication

i3 A descrgtion of the prirsipal tvpes ©
~t:nq "3 SMM3 TUSINESS concerns and to smai disadvantagea business

cf the types piannen far suCconral
CONCErnsS.

ffsfals!
ng o

(4] A descripten of the method used to develop ne subcentracting qeais in i1} above.

8y A descrgtion of the methad usea 12 1cent.fy ~ntental sources for schoeitation purcoses (e.g.
axisting company source lists, e I:"L'JCL.I‘E"I'IEFI Automated Scurce System [PASS] of the Small Busir&ss
Adriristratien, thra Matenal Minsry Purcnasing Councll Vendaor Information Sennce. e Ressarcn anc
Infarmation Divisicn of the anrr; Euslrﬂﬁs Development Agency in the Deparment of Commerce of
small anc small disadvantaged Cusiness Corcems frade associatians).

‘61 A staterment agout whetrer the Subcantractor included indirect costs in estatlishing subcconiraciurs
gcals and § descrocten of the method usag ic Cizrmne the prccortionate shars of indirect CosiS G
reurted with small Business corcerns anc with smail disagvantaged business concers

\ The namre of the cerson emalcyen by te Subganraster who will administer the Sucocntractor's
subcentractng program ard a ¢esaroten of e duues of that persor.

o

' & gescription of the efforts the Eu:ccntr;*rﬁ"wll make to ensure that small busiress concerns
ard smail disadvantaged CUSINess Corcerns nave an squitabie acoortunity to campete for lower-tier
SUACCoTalis

W

st -zmces that tna Tyccontractar will inciuge me Utnzanon of Small Business Concerrs =talel

mai Dlsam-'artaqed 5z ness Concerns c.ause in all suecontracts that cfler further subcan? ractird
ceArites 2nd shat tre Sgocontracier will reguire 2il lower-ier subconiraciors fexcernt small business
roarng) who racsws 3UTCCrracts exu:em*.ﬂg 3540.000 :S1 000 000 for canstructen of any cubiz “STid
=ert 2 glan similar o e pian asreea i oy thre Suidontraciar

[ |,_.I"_| b

40 Azz.mances trat tre Succenracior will
4y Cocoerastz noaay stadies of suvveys el may ce To..ared Ty the rAvarsity,

0 SuoTet nered e reoors to alcw the Unvarsity o the Goverrment o detzrmina the 2k ent of
comrohance oy the Subioritzoios 4Tn he supoIntracing zlar:
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(i) Submit Stangard Farm 15F) 294, Subcantracing Repart for Individual Contracts (5F 295 15 nct
requirea’, in accorgancs witningrucicns or e forms. arg

(i Ersure that its lower-uer stboonraciors 2gves to subrmit Standare Forms 224 and 285,

(11} A recitation of the tvpas of recards including astablishing source lists, the Subcontractor wiil
maintain to deronsirats groceduras that have ocesn adopted to comply with the requiremerts ang geoals in
‘he plan and a gescretcr of 13 &ffons o ccate smail and small disadvantaged ousiness concerns and
award subcortracts 1o them The records shail incude 2t ‘east the following (on a pltant-wide ar
company-wide basis unless atherwisg indicatad):

lit Source lists. guides. and other data that igenufy small and small cisadvantaged business
CONCErNS.

(i) Organzations contastad In an 3tempt to locate scurces that are small or small cisadvantaged
business concerns., .

(iiiy Records on each succortract schicitaticn resuiing ir an award of mare than 3100.000. and
Iraicating (51 whetner smail cusiness concerns were solicited and if not, why nat: (B] wnether smad
cissdvarMaced tusiness corcerns wesa solicted ancif nat why not; and (C) f acplicatie. tha reassn
award was ot made to a2 small busirgss concarn. .

(iv) Recards ef any ourrgacn effonis 10 contact trace asscciations. business development
arganizations, ana conferencas and trade fairs o locate small and/or small disadvantaged tusiness
SOUrCes.

(vl Records of irteérnal guicance anc sncouragement orovided to buyers through (A) workshoos.
seminars, traiming, etc., and \8) monicnrg cerfigrmances o evaidate cemplance with the crogrars 3
reguirements.

w110 3 subconract-oy-subsanrtiact basis. recorss to supper award data submettad by the
Sobcorractor b tne Unwersity or the Goverrmeant rcluding the name address. ans busiress size of
azch iower-mar sLbooniractsr Subooriraciors having comoary or divisicn-wede anrez! plars resd not
comely wian this reguirsment

21 In arzer 0 effectively impiement this plar to the extent consisiert with efcient sLbcartract
performance. the Jubcantractor shalt perform the fougewing fLncticns:
1% Aszist smail business and small disagventaged 2usiness CCNCErNSs DY arranging schcitations. time
“or the creparzian of Dids. Juantties. sped rca"crs anc azlivery schedules tc facuitate tne camc.caion oy
such concerns Wynen tne Scboont-asiors Usi3 of potential s busiress and smalt dsadvanrtaged
sLbzartractors are excessively ong. reasoracle afort shall oz ~acze to give all such smail DusIness
corcerrs an cppartunity to compete gver 3 cercd of ume,

{27 Srovice adequete ang tmey consderaticn o tha ;f:-:er;tsa:t:ea of small business ard smail
I g2ovantagec bLusIness ConoaErns 0 ail 'mE«s-or-tuy” decisions
;3% Counsel ang 215CLSS SLCConirschng opoortuntes with represertats - af small and smak

disaavantagesT business “rms

‘47 Prowide notice Lo ower-ier sLbconraciars corssrming genalies &nc remedies for

rarm TEOQ
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risranresantatons of business gtamws as small kusiness or srai disadvantagea business far the puroose
of cotaiming 3 subcariract thai's 0 be nclused as part of all of a goal cortained :n e SuCaniracicss
subcontracung piar

ifi & master subcortracingpianar 2 faclizy-wige - dnisign-wide Casis nal cantains all the elements.
excent goals. regwred by 1di above may L2 r__:oorated oy reference &s a part of the subcantracting clan
requireo of tne Succontmallor by this clause previded shat 117 the master plan has been approved (2! the
Subcontractor provides CoCies of tne aporoved mastar pian and avidence of its apprcvai to the Unwersity. ard
{33 goals and any dewviatuens frarn tha mastar plan ceemed necessary by the Umversity 1o sausfy the
requirements of the succentract are st forta in tné indnadual subconiraciing pian,

(91 (11 If 38 cemmercial product 1s offered. he subcantractng slan reguired by this clause may raate 1o
the Subcentractor's oroduction generally for aath cermnmercial and noncemmercial products ratnes than
salely to the supceniract. In (RES2 L3385 anc with he concurrance of the Goverrment, e Subcontraciar
snall susmit one camoany-wide or divsicn-wide annual glan.

2y The annual plan snal Se reviawed for aporova 2y the Federal agancy awarding *he Subcontracier
ts first prime contract requinag a subcortracting slan duning the fiscal year or by an agency 5aLSracicTy iz
the Unversity

{37 The aoeroved pan snall ramairn esfzct qurng the Subcontractor's fiscal year for all cf the 5
Subcantracter's cammertial producis.

ik Prigr compliance of the Subcontracter with cther such succcntracting clans under previcus _
suneantracts will be caonsiderad by the daver 0 setermining the responsibility of the Subcantracior ior
awara of the subceniract.

(1n The failure of the Subcontracicr or iower-ter suGCoRtractor 1o comply in good faith with (1 the
Uniizatior of Small Business Corcerns end gmal Dhsadvartages Business Concerns clause ¢f the
subcantract, or (2) an doproves pian requirea oy -5 clawse. snall be a2 matenat oreacn of the subceoriract

B40, Special Test Equipment (FAR c2 28180

.31 "Spsciad test equipmen! T as usea n -his =izusa Mesrs Suner singie or mutipurcoss rtegrated :_est
urds ercirearad gesigred facncated, or madifies to 2ccamolish sopecial curpose tesuny in pasormng a
E.chcn::ac: it ZCng =g of herrg or assemhies of equioment, nciuding siandara or general pursose fams of
~amporsnis, (Nat are MIEFCoNNSCIE0 A00 mrerdgmanaent so as T SeLCME d Faw furchcnal entty for spec al
-agirg curcaoses. it ooss agtircivde materal specal tooung. facilities (exceot Foundations anad similar
II"-"I;TE:;'E!'"'IEF'[S recessary for irstaiing specal tesi aguipmentl 2nd plant BCLIpMENT A2TS Jsad for gersral
fzcuity '£51NQ CUrposes

=

[

: . - .
= S_roortractor Tay Siiner Sooure or tobreate spac 3l test 2quiomant s Liniversity e:q_cer.sle whien .
me aouicrmert 15 not STErRVISE tamized n (ne soocontract ard whnen (ne pror acproval of the Uaversity Tas
~rmrgomag At 2387 30 days nacvaEnte e S =eorteactor snall crovide the University Wil 3 wothar roliice
coetemoToe g rIInlnl WD aITuTS o izmrmgra P& 3TECIAl 1851 2R MERT, AS 3 mummum. e rotls

2 - A amee o] mme = F
- i mmrm ~maor =i = tm e mm= S EEE ST ST ~f T Mo LT !ﬂit. 1=k Mloual Tos b
shall 'ciuge 2m 2877 aled AT IrAGHIT TIEI D 30 S 5, 9S8 SoMMEorEnis of e 2du.pme i - -

L

Tl

kar 3000 ard sralincilizing ‘o pupng ricrmatcn on =a-h Iterm ar comoponant of zALIL ANt
200 or mcre

f +
oCSLra 2

.+ The erd Js2 aggheator ang fuicuan of 2520 SroCoses sparigl tast unit are igentficaton of
Form 7300 =
; - = vecemoes’
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sgecial charactansics and e reasans for the clagssificatcns of the t2st unit 35 special test QU omen:.

(2] & zomplets description ¢f the t2ms to ke sequires 2nd the items to be fabreatad by the
suboontractor:

i3Y Tne estmaiea cos: of the iiem of sgecial test eguipment ar 22mzonent: and

(4} A staterment that intraplant screering of the Subgortracter's and Government-owned special tast

edulpment and camponents hias been accomplished and that no such equipment or cemponents are
avallable for use in pcerforming the subcantract,

(¢) The Umiversity may furmsn any special test equicment or zompcnents rather than approve thesr
scquwsition or faprnication by the Subcentractzr Such University-furnished items shall be subjec: to the Procerty
clause excegt that the University snall rot o2 abligatad o deliver such tems any sooner than the
SJaocontractor coulg have acquired qr facricates tham after expiratien of the 30-day pencd for notice in
paragraph (b} of this ciause. However, unless the Unversity notfies tne Subcontractor of its decision to furmizn
the items within the 3C-day pencd and subject to any cther zcolicable provisions of the subcontract, the
Succoniracier may proceed o acquire o ‘abricata the squicment or companents.

|3

1M ary lower-tier subcantract that crovides hat speoial tast 2quipment or camponants may e

acquirad or fabricated far the University. the Subcoatractor snall insert provisions that conform supstantally to
the language of this clause, (nciuding this caragrach [(d). The Subcoentractor shall furmish the names of such
lower-tier subcontractars ta the Wniversity.

21 If an engieering change requires either the acquisaicn or facnoation cf new special test equpment
ar substantal mogification of existing ssecial st eauwcment, the Subcantraciaor shall comply with paracraoh (b}
above. in so complying, the Suscontracior skail imentify the change order that requires tne groposed
acqussitigr, fazacaicn. or mocifizaton.

B41, State of New Mexico Gross Receipts and Compensating Tax (FAR 52 225-10/Pnme Contract Afticle
Lause 15

Jzs scotas f D0 e syocontract dirssts or authenzes the Subcontractor to acquire tangible cersona:
CTCZerty 2% 3 QIrsct cost urdser the subLontact ara 11e 10 SUCh Crooerty passes directly to ang vests e tne Umied
States upon deiivery of the orocerty by the Subcortraciors, and 1 2) the sutcortract is for services 1o be germcrmeg
irnowhole oron part witnin New Mexico.
2RI Yy Zays after awarg of the sutcentract. the Subcontractor snall advise the State of New

Plexca of tF2 subcortract oy reqistenng witn the Statz of New Mewco. Taxation and Revenue Department
Reveaye Dwisicn pursuant to e 7ax Admimsrancn Act of the Siate of New Mexica, and skall igertfy tne
SLDIZNTTACT Tumber.

o1 Tre Suocortracter gnail oay the Mew haw oo gross receio!s t2xas, cursuant to the Gross Receipts
a~d Compeansating Tax Act of New Maxics 35SEIISC 3gaAINSL 12 subcortrac: fee and cosis cad for
carcrrmance of the subconiract, or of any oart of 2omor T"r:rEf:f Kirhin the State of New Mexice Tre
2 .owacitty of 20y 2rogs “ecapts taxes or CCE. CIUDR Bxes lawfu y cad o the State of hew Mexco oy re
Subccnitacior of 115 lower-Lar sUbCOnTaSiors wal £2 celemIrad in acsordarce with the Aillowanle Cost 3nd
Szyment clausa of the 7 coentract except 23 croviced in paragraph (dh et this Clzuse

-

= The Subcontractor shail suomit 2cclicansrs for Mortaxacle Transacten Certificates. Form C5=-30
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o the Stats of New Mexica Taxaran and Geverus Dazartrant Reverue Dwision, PO Box 530, Sarta =e.
New Mexica 87508 'Wran the Teps 15 Nenexeo & Transacton Certificate s Issued oy the Raverue Divisicn
the SLpespt-actor srad Jsa these coraficstss Sicy 0 acoordance with Ing subccnrract ana the agresmaert
matweer DOE ans tne New Mawcs Taxarcn and Revenus cepanmert.

(di The Sutcontractar $all provide Type 73 Nonraxabie Transactcn Certificates to each vengor 0 New
Wexico seling argicie persoral proserty to the subZortracior for use in the cedformance of the futcentract.
Failure to provide & Type 15 Non@Exatle Trarsaction Cartificate to vandors will result 10 the venagor's katiity for
the gross receipts taxes ard thosa axes. wnich are *hen gassed on o the Subcentracier shall not ke
resmzursable as an allowab'e cost oy the Unversity

(a1 The Sutcontractor shall pay the New Meaxico comzensating user 1ax far any tangible personal
procerty that s purchased pursuantia a Martaxacle Trarsactan Cerificate if such property s not used for
Faderal purposes.

(fl Qut-af-state purchase of tangible cersanal properny by the Sutcontractor that weuld.te ctherwise
si.bjest 1o compensating tax snall De govamed Ly ‘he principles of tus clause. Accordingly, compensaling 15X
shall ee cLe frem tne Subsonsracior only 1f such sroparty 1s not used ‘or Fecerzl purposes.

(3] The University may recaive infermancn regardirg the Subcoriractar from the Revenus Divigaon af )
ke Mew Mexica Taxator ang Revenus Jeparment ard, atthe discreticn of the University. may parcigae n
any matters or groceedings certaining 10 i C.auUse of ke atove mentonsd Agreement. This snai nct
preciude the Subcortractor from mawving s own racresertatve ror does it abligate the University (0 repressnt
its Subcontraciar.

(k! The Subcontractor agreas to msan the subsianca af this clause, including this paragraph (ki 0 23cn
lawer-ter supcontrast tnat meets e crtera n FAR 2% 401-8 (b1 through (3],

ii: Paragracns ia; though jhi cf this c.ause snall ba Auli and voic snculd the Agreement refarred 1.0
parzgraah (C: cf this clausa se ermonated proviced however that such tarmination shall Aot nulli®y abligauors
already incurred Sefore the gaie of lermiratcn,

847, Subcontractor Cast or Pricing Data (FAR 32 215-24]

(2] Bafora awarsing any 'gwer-tier suboontract expacied (o #uceel tve thresncid for subrussion of cost
=r proifg data at FAR 15.204-2ian ] when arteres it or Defore pricing any iower-tier succonract
mazificatior rychving 3 proing adidsimart exoectsd o axceed the shresnoid for sLbmission of cost or pra.nd
data 3t FAZ *S a0a-Zizi 11 the Subcoatraciar snall reguire e lower-higr subconracior S SJoimit CCSt 3
oricingG T2t3 jactually or by spaciiic izeAtficanucn in wrtng), Jnless the orce is

111 CEseT on agegudie orfice CSMLEtRn

ra
.01
11

2gza on establishea casgicg or marke! progs ¢f comrmercal (1ems sald in sucstantal guanties
10 tra general cubic, or

> ~tor to o2y 1 subsanuaily the form
prescnoea n Sugsector 5 304-1 ofina FaR it = nast of T3 <rcwledge and Zeiief. the cata sabmes
Jnder paracrapn (@) aooys wers 38 LITE SR =nd ~urart 35 of (e dais of agresment or Na reCIl 380

price of (re gwer-tier SLCCInlradl 2r owar-id! -oatract mooificenon
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c] In each 'ower-tier subcontracs that exceeds the threshale far subrmession of cost or pricing data ai =AR
15.804-2(a 1) when erterec na. the Succoaractar snall nsert suher

{11 The sucstance of thig 2~ .32, including this paragraph (<) fparagrac~ 3} above requires
si:hrission of cost o7 oroo1g 2318 for tne lowsr-lier subceatract or

(2! The substance of tre c1au 7 = entitles Subcontractar Cast or Pricing Data -Moaifications.

B43, Subcontractor Cost or Pricing Data - Modifications |FAR 52.215-25]

(a} The reguirements of paragrachs (b ard ¢} of this ciauss shail become operative only for any
modification to the subcantrac: Involvirg a oricng adjusiment expected to exceed the thrasnetd for subrissen

(b} Before awarding any !cwer-tier subcortract expected 0 exceead the threshold for sybmission of S2st
or pricing data at FAR *3.804-2:21{1} wren entered into. Gr prcing any lower-tier subcantract mogificaticn
nvalving a pricing adjustment axsested t© excasd the thrasheld for submission of cost or gricing data at FAR
15 804-2(31( 1), the Subcortracior shall recu re e lower-her subcontracter e submit Cost or pricing cais
[actually or oy specific entificaten Ir wnlirgl, unless e price is

(1) Based on adequate price competiton:

(2] Based cn estabisnhec catalog or market prices of cammercial items sold in substantial quanthies
ta the general pualic. or

{3) Set by law or raguiaton.

(=) The Subcontractar shall require the 'cwar-tier subcortracicr to certify in substantially the form
prescrioed in Subsacticr *35.804-2 of the FAR that. i the best of its knowledge and celief. the daia supmTed
under oaragrapn (b1 abcve wera a2iurate complete. and current a3 of tne date of agreement an the negotialad
orce of the lawer-tier subcontract or lower-tier suscaniract meameaton,

(2% The Subconractor snall insart the subsiznce of this clause. including this caraqraoh (3}, 0 gach
lowsr-tiar subcanract that excesds the trresncid for submission of cast ar pric.ng data at FAR 12.804-20a0 )
when enterad inta.

B44, Termination for Convenience {Applies to Educational and Other Nonprofit Institutions) FAR

5d.245-3)

i@y Tre Umwersity may terminate oedformanca of work undar the subcentract in wncle cr fram time to
= a0 part if the Universiy cetarmmes that 2 ierminaton 15 0 e Unwersity s or the Government's infsrast
Tre University shall terminate by delivanng 1o the Suzcentractor a Notice of Termination specifying e gxl2nt
af terrmingiucn ang the atectve dale
| A%ar remaint nf g Noteos of Tersurarcn ara. 2xcect as directac oy the Unversity the Succoniraclar

Pl IS bt

shall immegigtey procsscowatn the follcw:ng obincetans.

L. Sioe work as specified in [(Ne nolca

5 recassary o complete the Conunuec

kU

21 Place nc furthar lower-ter suCoorlracis Or Srogts excedl

Farm 7500
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11

portior of the subcontract

12 Termirate 34 anpicscle iowas-ier SUCCSRIracis ant Sance: or Jiver applicacie camrmitme=s
zavenng personal sevices (hat extend Zeyond the sffective <ate af terminatcn.

i4) Az mrectes oy the University, assian to the Urnversity all rght. titte. and intersst of the
Subeartrastor upder (e ewer-tas subsontracts terminated. inwhich case the University shall have the nort
to settle or cay any Ermiraton seitament oropcsal ansing out of these werminations.

57 With approval or ratification to the 2xtert required by the University. settle all outsianding
izbiliies ana terminatien settament oroposals ansing fram the terminaien of lower-ter sutcontracts.
approval or ratification will be final for curposes af this clause.

(6] As directee by the University transfar title (if rot already transferrec) and deliver to the University
any information ard irems that ¥ the susconiract ned ceer complerad, would hew 2 seen recuired o Ce
furrished, incluging (it gocds produces. i process, or acgwrea I7 2 wark termnated and (i) compietad

or partiaiy completeg glars. drawings. and nformatcn.
(7% Compiete perfarmancs of the work not lermiratad

(B) Take any acuon tnat may be necessary or atthe Umversty may direct to protect ang preserve -
the prooerty related to the sipcentract inat s ik 1ne passassion of the Subcontractor and 10 which the
University or the Government has or may acguire an Irerasl.

(91 As direcied or autherzad by the Linversity. use s best effcrts to transfer or aispose cf
rermination nventary oiher than that szianed by the Unwersity uncer subparagraph (8) above. provized
Aowever that tne Scebeartractor (118 nat reguires to extena credit to any purchaser ang iy may assure s
crogerty under tha conditions orescribaed oy and at prcas approved by the Unwersity. The pracesss 2f any
transfer ar Zispesinon will ce zoolied to raduce any payments 1o ce mace by the University under tre
subcontract crecited to the price or cost of the werk. or gaiz in any ¢ther manner directed oy the rvarsity

Alkar tarrnaton the Saboontractor shall subrut 2 final termination setlement proposal to the

Umrezresity n the form ard with the cerrfeanon crescribed oy ne Urwersity. Tne Subcentracter shall submitre
crapasal promipty cut no latar tnar one vear from the effective cate gf terminaticn Jniess exterged o whlird oy
tre Urversioy upon wntten request of the Suboortracian withir s cne-yeas nericd ¥ the Subcentractor fails o
subrFIt the termaation sattement procssel witea the vre allowed. the University may ceterming on ifs 22515
afinformator svaianie che amcunt fany due the Succoniracior Decause of tqe arminaticn ars shall pay e
2rount gaterminas

: Sur,ech s paragrach icr aceve. the Supoortraciss ara the Uniwersity may 2oras Joon e wncle cr

ary part of the ameurt to te pad becausa of the [2rminaton Ths amourt may inciude reasgnable caros avcn
cnarges cufred Sy the Soboonracicr arg 27y r2asoracis 'oss on outsianding cemmitments for psrsoral
s=-css 1At the Sencorttaciat s wnatle 1D Saroen croviged mnat the Succontracior exercised r2asaracie
2nzerce i divertng sLCN CommITETTs 13 2irer Joeralons 0@ suboortTe sihall e amenced and the
Succoriracisr oEd e acrasl amodnt

= THe oastp- oo oes 3eo orocesoes o Suroan 3t Jeite FAR nefectontre osis of the
sutcontac: soan govere all 2osis .3 T2 33rERS D o7 IRIETTUREC JUnger I3 slause, 1owever, [I03
SLDCOArEstar 5 mol 34 23ucsioaal raiiLieT 37005 3 TOASroil org2mizaten unger Office of Managemsnt 270
Sadget OMB) Circugr ~-125 TosiFroooEsine sicrprehr Jrgamizatcns those cost pringiples shall 0oy

=orrm 72040
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provided that if the Succoniractor s a nonerofit institutian listed in Attachment C of OME Circular A-122, the
cest prnciples at FAR Sugpart 37 2 for commrercial erganizations snail aoply 10 such subcontractar.,

f Under the terms and conditens it presesices. the University may make parbial payments against costs
mcurres by the Subcartracier far the &rrminaten portion of the subcentract if the University believes the tctal of
tnese payments will not exceec the amcurt 12 whicn the Subcontractor will be entitied.

(@) Tne Sutcontractar 33 the richt of appeal as provided under the Disputes clause of the subcantract.
except that If the Supcontractor failes to subhmit the terminaticn settlement proposal within the time grovided in
paragraph (c) and ‘alled to requsst 3 lime extension, thers s na right of appeai.

B45, Waiver of Facilities Capital Cost of Money (FAR 52 215-31})

The Subceniracier did net include fact:tes capitz! cost of maney as a proposed cost of this subcantract.
Thnerefora, it 1§ an unallowable cost uader this subgontract .

B4€, Waiver of Indemnity [(FAR 52 27

Any provision or ciause of the subconiract tc the contrary notwithstanding, the Government haraby aul:hcnzes and
consents o the use and manufacture, solsly in gerforming the succentract, of any invention coverea by the Unized
States patenis sdentified in the schedule and waives indemmification by the Subcontractor regarding such patents.

B47, Whistleblower Protection {DEAR $70.3204-23)

‘a1 The Subcartractor shall camaly weth the raquirements of the DOE Centractor Employes Protection
Program at 16 CFR Far: 708, with rescect to work performes on Unwersity or Government Premises.

(b} The Subcantractar shail insert or have insertad the substance of this clause. including this paragrach (B)n
subcontracts. 3t all ters, with respest to work perdormead on University ar (2overnment premises.
B48, Work on University or Government Premises |LANL Intermnal Clause)

To tme extent shat the Suboontractar's work unaer the subcontract inverves performance by the Subcentracicr or
s iwar-lar suscontractors a: Unversity or Sovemment-owned sites or faciliies. the following crovisiens sqall
azply

iz} Liens. THe Subcontracior aaress that. at any time ugon the reguest of the University, it will submit a
sworn statement sething fort the sarvices performed or goods furmisheg Dy Iower-tier subCan1ractors anc ire
armUr 2ue and to becore due te essh. The Subcontractor further agrees that before th= %nal cayment Zallec
for mersuncer, itwiil of raquesiec, sabmit o the Uaversity 3 compiete set of wouchers shc.wng what payTeants
nave oceEsr mage far goccs 25 lzcor usag i sonnectian with the work 2alled for Rersunder.

‘o1 Indemnify and Hold Harmless,

1y The Sazesntrssior shailhinzcsmnafy 20d Fod harmless the Liniversity gnd the Goverment from 2
ciaims, demrards, =zuges of acron. o suits, of whatever nature. arising out of the services, labor. anc
Jo0ds wurmshad oy (ne Sl_.l:n:::.’"rm:' r =7 15 lower-uer subcontractars under tne subcontract, ara {2 ail
\accrer's. materamen s. and machar o s lens upon the real pregerty wpon whnicn the work 1s ‘ccaied 27 2y
strer progery of e Universidy or e Governmant: 2nd
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(2 Brempty nenfy tre Univarsity 1 wntng. of any cizim. Zemands causes of action. or suits brought
o its attenticn. The Subcsaracor sazil forvara wiin such notfication copies of ail pertinent papers rece:ves
by e Subconracior witd rascect ta any such c'aims, cemands. cause of acton ar suits. ar liens. The
Sopcontracter atihe seguest of tha Uriversity, shall do all things and execute and deliver all approorate
dccumerts and assigrmernts a0 faver of the Lniversity of the Government of all the Subcantractor's rignts
and claims grawirg cut of such asserec claims a5 w.l eracie e University and the Government io crotec
thair respesive ntarests by iKigaion or Siner means.

The final payment shall nct b2 made until the Subcontracior. f requires, shall 2eliver ta the Uriversity 2
compieta reiease of all liens ansing cut of the suacortract ar receipts In full in lieu thereaf as the University
may require. and if required in eiter case. an afiidavit that as far as it has knowiedge or information the
receipts nclude all the laber anc goods for which a lien c<.id be filed. But the Subcentractor may. if any
lower-tier subcortracior refuses to furnish a reease or recerptin full. furmish a bond satisfactory to the
University to incemmfy it sgainst any c'aim by lien or other means. If any lien ar cJaim remains unsatisfied
zfter 21l payments sre mage, 2 Sabconiracior shall refura (o the University all mor 2vs that the latter may
be compelled ¢ pay i discrargrg sian ten or clam inciuding all costs and reascnagie attormey s fass

(=i Cleaning Up. Tha Subcontracior 3hail 3t 2il hmes <esp University or Government premises and
agqjoining prermises where (e werk s cerformed free from aCcumLiations of waste mater:a: or ruooish Z3used
by its semployees werk of ts emoloyees. or work cf any of 1s cwer-uar subcentractors. At the compleugn of the
work tha Subc==-ractor snall remaove ail rubmish from and about tne tuilding and all of its and its lawer-tier
subcantractor s tools. scaffolcing. and surplus materais ana snail leave the work area "brogm ciean’ or is
equwvalent, Lnless Tare 2xactly specidied 'ncases of a discute between the Subcantracior ana lower-ter
subccntraciors amaicyan o0 Ir about e sirdciure ar STruciures upon wnich the work 1S to be done. 35 herain
srovided. as o tesconsibility for the s2mcyval of the rublish. or in case the same is not promptly removes 2
narein required. the Uriersity may r2mavs the rubbish ang charge the cosito the Subcontracion

id) Employees. Tne Subcontracior gnsll neteme L, for the wark ary urfit cerzon or aryone not sxilled 10

-he weork assigned to the perser ard snail deveie only 15 best qualified persorne: 1o wark unger the

subcontract. Snculd the Unwa desm anyone emgloyed on the work incompatant or unfit far duty and sa

rfarm tra Subzontractsr the S_ocontracior shad immed:aely -emove such person from waork Lnder the

subconatract and A3t pavSOr NS not 3930, wWIthout willen cerrissien ot the Uriversiy, ce assignaa o wirs

under the subccntract

—_

U

lnsurance "re SuccsArscter snall cairten with renutable Compamies INsufance in amounts

raquired o --che subcortract saficient 'z crotect the Univarsity ana tre Government iram 2ry and all oubs
hability =rz ANorkmen s Comgoensation claims 2t 20 mes zunng the ~a~grmance cf e sugccntract If
reqaLested a2 Subcortactar shall supoly the Unvarsity with one co. . of certificates of ‘nsurance coverng
nglci2s ~2quired nersunger 3rd shan cbtan sausizciory evicencs of lgwer-tier subcartractors cempiancs WL
troas orovisions Tefare thes famimipator 0 the work nths spsénce of more sgacific direcicn from tne

i, the Subcsntrzcizs shal marian aodhiona nsurance e tha axtan: cansistent with sound brsir2ss

1

[ . =
J o

i

Ll

+
—racuc

h

* Envrionment. Safety. Health. and Fire Protection.

) The Subeorracior snall taxe 3 reaschacle pracacnons n e performarce of the work unces e
subCoATact o oootec: (e satel anc nesith of e oicyees and memcars ¢f the public and snad oLy e

all negth. safely fire oroiecusn 800 2nvirenrmarnizd requiatiors and requirements, ircluding radartrsg
rscuraTENTS. of e Lrversity 307 DOE The Jnwersity shall roufy tne Subcorntractor in wriling of any

!
mancamT e arce with the orovisis T T T s 23uEe and the SIrrecive aclon o be taken. Aftar recsipt of 2220
Farm TEOD
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nchice. the Succontracter shall immed:ately take correcuve action. If the Sutcontracior faiis 1a comply with
saiz regulations cr reguiraments of the Univarsity ang DOE. the University may, without arejud:ce to any
ctnes legal or cortractua’ nghts of the Unwversity 1ssue 3 siop-work order stopping all or any part of tre
wark thereafter. a start work croers for resumpton of the waork may be issued at the discretcn of the
University The Subcantractor snall ma=e no claim for 2n extensen of time ar for comoensation or damages
by reason of or n cannecicr with such work siCocage.

i2) The Subcontractor shad take all reasoracie measdres and grecautions at all times to prevent
Injuries tc or the death of its employses cr any cther cerson who enters upon University or Government
premises. Such measures ard arscauticrs shal inciudea. but shall not e limited to, all safeguards and
Warn:ngs necessary to protect workers and othars against any conditiens on Unwersity or Government
cremises which cauld be dangerous and to crevent accidents of any kind whenever work i1s being
performed in proxXimity to any maeving or eperatng macninery, eguigment, or facilities, whether such
machkirery. equicment. or facilities are the zroperty of or are cewng operated by the Subcontracter. its lcwer-
tier subcontractors, the University, or other parsans.

B48, Workplace Substance Abuse Programs at DOE Sites [DEAR 570 5204.53)

'a) Program Implementation. Consistant witk 10 CFR 727 Warkplace Subsiance Abuse =-2grams at DOE
Sites, incoroarates herein by reference with full farce and effect. the Subcentractar shas Jevelcp. imelement.
and maintain a woerkplace substance abuse srogram for performance 7 subcontracts involving access o cr
handling of classified information or spac:ai nuziear matenals: high rsk of danger to life. the environment, tublic
health andg safety. or natiora: security, <r transconalen of nazardous materials to or frem a2 DOE site.

it Temedies. In 2ddition tg any otner remadies avaiatle to the University. the Subcontraciors faiura 1o c2mpoly
Wwith the requirements of 10 CFR Part 707 cr to cerform ir @ manner consistant with its apgroves orogram may
render the Subconiracior sug|ecs to; suspensicn of sutccentract zayments. ar, when apglicanle. & reguciiar in
award fes; rermination for defzult and suspens:icn or debarment.

12 Lower-tier Subcontracts.

i1t The SLbconiracicr agrees to naotify the Urmiversity reasonably in aavarce of but not ater than 30 days cricr
ta the award of any lower-ter suocortrac: ~ 3 Subcortracior telievas may De subjedi o Ne requirements
af 12 CFR Par 707,

121 Tha Uawersity raquires zil subcontracts subjgct wo the prowisiors of 10 CFR Part 707 ‘9 agree to geveles
znd .mplement & workplace substance stuse pregram that complies weth the requiremments of 12 CFR Fan
T3T Workplace Sunsiance Abuse Progrars a1 DOE S las. as a conaition for awarg of the subcortract.
The Jniversity shai review ard apcrove 2ach Subconractas's program. and snail cenocically monitor 2300
Subzortractors imolemantation of tne procram for effaciveness ang comprance with 10 CFR Far Ta7.

17 Tha Sukcantractor acraas toncdce. ang rasete tha inclusior of e reguireaments <f this c.ause in all
[wes-ter SLESOrITAcis. At eny Uer that re sulectits the crovisicns ¢f 10 TFR Pant 707
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Form 7500, Section C

Section C Clauses Apply to Fixed-Price Subcontracts.

The clauses iisted below apply ta fixed-price type supcontracts. Clauses in this section appropnate tc the
pricing arrangement and the Subcontractor's business category shall be incorporated into subcontracts by
specific citing of the clause number in the Schedule.

Clause # | Title Page #
1 Changes c2
c2 Default -‘ G2
3 Federal, State, and Local Taxes ok
Cd ! Inspection of Research and Development i C4
C3 | Inspection of Services - Fixed Price . 5
CB Limitation of Uriversity's Obligation CB
C7 Limitation on Withnholding of Payments C7
CE8 Lower-Tier Suncontracts . L7
C9 Additignal Paragrapn i) to Clause C8, Lower-Tier Subcontracts 25
C10 Payment Under Fixed-Pnce Research and Development Subcontracts C5
C11 Property Co
12 Refund of Royalties Co
C13 Stop-Work Order C10
14 Taxes - Fareign Fixed-Pnce Subcontracts i C11
15 Termination for Convenence - c12

Form 7500
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1. Changes (FAR 32 2437

i1

fm1 Al gry hrme Sy whli3n SUErIE . mo ot ~encs oo the sureties. f ary. tre University may
gk@ Craroes wIin he JErersi Souls ~iema 3,TI07TECIIN ANy One of more of tre fallcwing

4 Crawings, dascos or 3oecificarens
12 Matrog of smiomari I 2aching of
-~

'3 Flace of nspecuan. &wery CF 3zzel TIZ

(b) If ary such change C3uses an incraase o GETT2358 N INE C28E af an tem or the tme ~eguired for
aerforming any part af the work Jndar she sugcantrest whetner e not changed oy the crange orZer.
rpa niversity shall make an goLItaCie SZpsiment m k& subcontract prce. the ume of perfarmance
or soth: ana - cther affecied l&rms of rra socertract and shall mea % rhe subcontract accordingly
(¢} The Subcontracicr rust submit any croposal far 2dustment’ (rereafter referred ta 3s "proposal’
under this clsuse within 33 ¢ays e 18 -2:2 of -acaint of the wntten change araer. However 1f the
Unwersity dec:des mai the Fazts wsb®y e acusn IME prversity may receve and aciupcn 3 proposa.

submittes pefara final cayTen. mf g g ooontract
(¢ If the Subconiradicr 3 oragosal Insiudes e oosl of sropery made cosalele or excess by the
charge. the Univarsily - ‘hgve the rightic crescrie e manner of tne disposition of the aroperty
(e Faillure to agras i< any adjusiTen: snat ce 3 fiscute Lraer tne Disputes clause. However. nothing
in this clause shail excuse e Subzonracsr from aroceading with the supccniract as changed

o Yt

2. Default iFAR £2.248-5

201 Suiest s Caragraprs ot BT azima oy TEn NOUes 4 mafaylt o the Subcortraclorn e
Urivarsity Tay iermirasis s sLooomiracT oSS of I pEn fsqe Sutcortracter fais o

oy SarorT e wcrk under e Symoortras Ainir tme Ume spesfed n the $UCCORrall or ary

ey 2nsan

1 Srosecdte the werk S 23 1D EroanzeEf ra-nrreance of (re subconiract (ot ses succaragratl

22 seiowl Cr
Sarform ary of tre glosr BIEN 3275 ~f =@ gpooriract (Lut ses s.poaragraoh [3j[2] ceow!

&

Lond S 1 - [y - - -— I T . | T TR - i ! L) ' =
- Tea awersity s nigrlia iErm =ta +=a s oI7 BT JUTES rarggraphs fTh o 3PSt goCve raE
ra =vsrmged (f (e SLCSINWaTiiT I2EE mmma_rz 3¢ Y2 T8 WIRIN IR 23ys | 3r Mare. fauiriries
oyt oy me UMiErSy stz pTeol TS oIIIE RN rma I ipiversity specfyrs e FaHLre
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H - - = - - =S mgam . - " - P - -
any excess cosis fire iz o ORI 2 3_c==-eezor 2UE25 TIM CAUSES CEVCA sal-Reroiabi polIET N
i m & ammsErg—tar — e e —E i - a4 o m P
actroLt tFe FaLIl or PeCigErIE T TS Seaes - e .3=cigs of SUCT CAUSES N Loe T acis Il heel
Farm 7500
Sacember

Los Ajamos Nanonal Laporatery
1983




(d}

(=]

cr gfthe putic eremy. 12) acts ot the Caverrment ir either 15 sCversign or contractual capacity. (3
fres, :4)flocas. (2 :.J.demlcs_ (81 guarenine rastichens. (V) stikes (8 freight 2amoargces. ard ;9)
unusualy severe weather :r =3chinsiance the falure to perfc; T must ae beyond the control ara

without tha fawt er negligancs of the Subcentractor

If the fz:iure 0 performas caused by tha cefauit of 2 ower-tier suocartractar 2t any ber. and if the
cause cf the 2efzud s cevord the contral of Doth e Sutcentracior and lower-ner subcantracior and
without the fault or nealicence of aither, the Scbooniractor skall not ce liable for any excess costs far
failure to perdform. uniess the suocentracted gocds or services were obtainable from ather scurces in
sufficient trme for the Subcsntracior to mast the requires dsiivery schedule or other perfarmance
recliremeants.

If -2 subcentract is erminatad “or zefzult the Unversity may require tne Subcontracter to transfer

titz ‘o the Go :ramert ane daliver to the Universiy as directed by the University. any (1) cempletad ar
partially completed work not orevicusly celverad ta and accepted by the University and (2] ather
progerty . inciuding suscortract rahts. spacifically croduced ar acquired far the termenated portion of
the subcortract. Upon directcn of the Univarsity the Subcantractor snall aiso protect and areserve
progerty ‘n s possession 0 whigh *he Urniversity nas an interest,

a«::ec:ed ang the amount agree: JEC[’- oy ire Sutccn:ra::mr anc (e Unwera.t",a for (1) completed work, ;
Far which nc segarate price 1s stated. 12} aarauy comeoletes work (31 other precerty gescribed sopove
that it accests, and (4} the protecaon and cresarvanon of the croperty. Fallure to a5 22 wiil be 3

disputa under the Disoutes ciausa. The Urniversity may withheld from these amouris any sum that the
Uriversity determiras (o te necsssary 0 orotect the Unversity agans: 10ss from outstanding ligns or
claims of former en holcers.

If afier rerminaton itis determunes that the Subcartractor was notin default or that the cefauit was

excUsasie the nghts and obgaticns of tne pames shall Be tne same as if the termination nad teen
1Issded for the corverignca of the Unversily

1 The ronts 27d remegizs o7 the Ur varsiy 0 ths Zlause are - adamicn to any other rights and
g

TENEIIES ArovICRD Oy 2w Or UN2ET

i P O S '} R )

C3, Federal, State, and Local Taxes (FAR 52 22%-3°

2} Definitions. "Ccarran: 232 " as wsed in (s ¢adse m2ans the sfecive sate of this subsord
Definit th aciyva =at thrs subcortract or

mo2 HZelcn.

A E_E_Gl.'CE"'E- federai st3le. 3nd 'ocal lzres 3nd sunes T a5 usad im this 2icie, means ail taxes anc

cuues, . efiact op tne cortract data tnat e t2ng authendy 1s 1moosing ana coiecting cn he
t‘a".sa-:'..:rs CF proge Ty coveras 2y s sacionlract
"Afreramiposed Fadecs) Tsx Cas usEd o his 2mge MERNs ary new orincressed Fegeral excise fax or
SLby GO l3x At was sxampies or 2xciudsd o0 ihs SUDCoriracl cate LUt wnose Sxemplior was ‘aer
FevoKESd o7 "83UCaed CuLr g RS sustIntrast cengn £ e trarsacuons or grocerty covered Iy s
SULCORNIract that e Soooortirasios g “soursd 1 0ay or B23r 25 the ~esuit of 'egislatve. jLcicial cr
Slmarisrative acticn '_Ei-':lrg 2fzct 3Res(me Soritact 221 0 TTes nobirciude sosial secunty tax or other
EMPICY TNl [@xas
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"Afer-Reteved Federal Tax ~ 25 usad in this amicie. means any amount of Fecerai excise tax or duty.
excapt sacial security or cther emeloymant taxes. (hal woulg otnenwise have teen payabie on ™2
ransactons af oroceny coveres by tns sutcsniract butwhich the Subcontracier is not reguire L 0 pay
or cear or for which the Succaatracie- obtzins a refund or drawback as the result of legisiative.
jugic:ai, or admirisiratve achion [EKIrg sHact afer the subcontract date.

i) The succontract ance ncwces all appiicable Federal, State. and local taxes and duties,

ic) The subconatract price snall be increasad oy tne amount of any afer-impesed Federal tax, provided
‘he Subeontractor warrants in wnting that ag amaunt for such newly impesed Federzai excise tax or
duty or rate increase was nclucad 0 the subcontract prce. 25 3 CONUNGEncy reserye or ctherwvise.

(d] The subcentract prce shall ke cecreased by the amount cf any after-relieved Federal 12x.

(e} The subcontract price shall be decrezsed by he amcunt of any Federal excise tax or duty. except
social security or other empigyment taxes. tnai ‘Ha Syrconttacior s required to pay or bear, or does
rot obtain a refund of. through the Sukcentractar s faut. negligence, or fz:ilure to follow instructions
‘he University,

ift No agjustment shall be mage 1 the satconiracs orice uncer t1is article unless e amourt of the
adjustment exceeds 3250 d

‘q) The Subcontracter shad cromptuy neafy the Unwwersity of 2il marners redating to any Federal excise
tax or duty that reasonably may be sxpectad 1C result 1n either an INCrease or Zecrease in the
subcontract orice and shall take appropnate acUors as the Lniversity directs.

ikt The University shall without hzoety furmish =viderce approcnate to estacish exemotion from any
Fedaral Stata. or local tax wher tne Subcontractor reguests sucn avidence and a reasorable basis
ax:s5ts 0 su= N the exempton

C4. Inspection of Research and Development (FAR §52.248-7)

_31 The Suzcentractor snall provice ana ma nian an INSCacion sysiEm covenrg the wors Lncerthe
subcontract ard <hat s acceptzcle 1o tne dnversity Complata recarss of all nspector work ce~fermead
by *he Sugcontractor snall cg Mma.nares =nd msde avalanie to the Lniversity dunng sukbccniracs
cerformarce 2nd ‘or 33 'org afterwarss a5 the suDCantract "equirss.

ne Linivarsity nag the night iorspact and test sl work called far oy the subcentract to the extant

-acticaole at a0 places =nd Lrras snclucing the gencd of perormance. and in any Sverd pefore

~cantaqce. The Lrwessity may dlsg insoect the pramises of the Subcontracior or 2ny lower-tier

coorlractor engagsd in subconract performarce. The Jiversiy =nall gerform insgections and esis

r 2 marrarthatwii mo7ercuiy o2 5y ne wWo'k

i3
3
¥

If e Uriversity cerdfarntg 2ry irspecton Or t2si on e premisss of the Sukbceatactor or 2 OwWer-ie’
subeeaamtar tra Sghegniractar shal furrsr 3nd snal! reguire ower-lier sLLC3Nraciars to furrse
wihrout addincnal 2k arge @l r#3scnatle ‘zoiizes ana assisance for e safe and corvenient
~erformance of thase funes Excact 35 JIP27N 58 c-gywded in the suscontract ne Lniversity gl Sess
the expense of Unversty inscacticns or i881s made a1 cther than the SuboIoUsger's or 'Cwer-tef

SUCCArIF2CIOrs Cremisss

I..l_
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:d) The Uriversity shall accest ar reiecs the work 25 promptly as practicable after delivery. urless

ctherwise specified in the subssatract. Univarsity faiiurg 1€ inspect and accepl or reect the werk shall
qct relieve (ne Subcortracicr from resconsiciity o impase liagility on the Unwversity ‘or
nonconforrirg weore Wone s ronconformurg woen it s gefacive in matanal or warkmanship or does
rot ctne~wise coaiorm with subeoriraci requiramanis

‘e) The Uriversty has the night to rejact nenzarferrung werk if the Subcantracter fals or i unace to

carrest ar to replace nonconforming work within the delivery schedule (or such 'ater ime that the
University may autherzel ke Unvarsity may alcept tna wark and make an eguitable price reducicn,
Failure ta agres an 2 crizé reguchcn snall be 3 dispute under the Disputes clause.

fi Inspecticn and test by the Urwversity does not reieva the Subcartractor from responsibility for

defects or cther falluras o mest the supcart-act requiremeants that may be discovered before
acceptance. Acceptance shall be conciusive. except for latent cefacts, fraud. gross misiakes
amounting o fraud. or 25 cthenwise specfied in the subcartract. If accectance s ndt conciusive for any
cf these causes ang in acdticn 1 ary other fchts and remees pravides by 'aw or Lnder ather
crav-sians of e subcorttact, e Ureearsiy shzil have the naht 1o reguire the Sucentractar (4] at no
noraase n suncontract orce. o sarrest orrecoaca the defective ar nonconforming coods a1 the crgiral
coint of delvery ar 2t the Subcartracior's ‘acility at the University's eteclian, and in accordance with 2
reasonable gelivery scnedule that may be agread upon between tne Subcontractor and the Urniversity, :
proviged the Unversity may require a reducton in sugccntract pree if the Subcantracter fails ¢ mest
sJcn deivery schedule or12) within 3 reasonacia time after the Subcontractor's receipt of notce of
defects or noncanfarmanca. to renay such pertion of the subcontract price that is equitacie under the
circumstances if the Unwversity 2lects not 1o reguire correcticn or replacement. When goocs are
returmed 1o the Subcontracior, the Suocorirscior snall bear ransporaticn ces's from the angiral gcint
of zelivery 1o tne Sukcontractor's faciity ane raturn to the cnginal point cf delivery when that paint s
~zrthe Sutcontracics's facilizy

C5, Inspection of Services - Fixed-Price |[FAR 52.246-4]

L

L

21 Definitions. "Servscaes "33 ysad in 03 C3use. NCJCES 52NV CES Cars Mmed,. warkTansnip, 2rz

Tatenal furmished cr utizac in the ceformance =7 S8MVICES.

; Tne Subeeontracier shad grovde and martzn ar ASZECUIN Sysiem zcseptable 1o the University

covering e seroces Lnder this succanract. Tomplete recores of 2l inscecuon work cerfarmea by ne
S ocoriractar shall B mantgines ancd made available o the Uriversity 2urng sLbcortract
Cerormarce and for 33 'org af2rwards 25 02 sLLCINiract TegquIres

Tes Lrivarsity Nas the rort o nspect amg 23t @il s2nvces cailed for by the sabceontract. o the
geacr aracticanle at @il ummes anc oiacas cunnc tne term of the subcontract. The Lniversity shzll
m27orm IrELectors 2n0 2975 N a manrar that e not unculy asiay the waork

'_1 I:'Iil

eramises of the Subconractor o lower-ler
LranuiIrs aWwerIer suneontractars o furmsn
s5istance for (ne safe and corverient

T

-
r
b (11 ]

L
= nout scaiticns! char

carfformance of tnesa

P ary of Tie servess oo roroonTToT Ntk sassorrast regurarerts e Unvarsiy may reguire the
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SoBcontracior by pencim re 527 C3E SCalnr ~=prformity will SUCCSNITaCt reguirements. at ne
-z dafasre i S5EMYICES CANNCL De correctea by reperormance.

tre Suecaortractar may o regquira tre Subtontrectar o tzke recsssary action to ensure that future
merfarmance corfarms 12 subosriracireguiremants and 121 reduce the succontract price to refiect the
5

-

3 -

reducad va.ue cf 1e s&rize

5 If the Subcontacss S=is i3 cromply cecsr the services again ar to take the necessary acton ta
ersure fulure performance in SINiorT Ty Wil succortract reguiremearts. the Universiy may [ oy
s bcontract or otherwise, perforT ke s2nvces and charge 1c the Subcentractar any castincurred by
tme University that s directiy reiaes 1o the pasormance of such service or (2) terminate the

subcortract for dafauls

€8, Limitation of University's Obligation [LANL internal Clause]

(a1 Of the total price of the items istad ir Sectien B ~f tha schedule. the sum listed in Secticn F of the
schegule is presently avaianle for ogyment =nd 3ottad to the subcantract, It s anticipated that fram
sme o tme sdditana: fuads will e = otet io the sutcontract urtil the totail price of these tems is

zlotted.

it The Subconiracior agress 1o RSN or nava ~erformed work on the items up to tne poirt at whicn. :
In the event of tarminatan cf the suscontract cursuant ta the Termination for Convenence clause of
rme subcantract. the total amount sayac'e by the University (including amounts payable in respect o
Swer-tier supcantracts and settlement costst cursuant to paragraph [a) of the clause wouwd. in the
exercise of reascnable judgmert oy the Subcortractor. sporoximate the total amount of the tme
alle=ad to the subcontract, The Subconiracorn will not be obligated ‘o contnue performance of the work
bayand tnat camt. The Urivarsity will ncibe ooiigated 'n any &venito pay or resmourse the
Syreontracter in excess of e ameourt Fom tme C tme 3llcted Lo the supcontract. regardless of
arytung o the conTary i ne Termuraren ior Carvenierce clause of the subcortract.

s cortempiatad that the funas prasartly ailobisd io e su ~rantract wil cover the work Lo be
~arformad. as imited by tre crovisiors of (b atove. unii the datea specifiea in Secticn B of tre
s brontract if funcs allgres are considerad oy 1ne Subeortracicr e be iradeguate to cover the wors
' e gerformes untt tie sbove date, e Suocontractar will notify the Unnersity i whitrg when. witmn
e raxt 30 days. the work will rgach g cCint at whica, in "he evert of tarmination of the subcontract
cursuans to the Termnauen for Corvemence ~lausa of the subsgntract. te tatal amount cayacie oy
the LAversity GRclLSIng amsunt sayacla inrespect af lower-ter suCconiracts ang settiement Costs)

A 4

cursuan: oo caras-isn e o this clzuse will acoroxmate 85 percen: of the total amourt then alioted ic

i i

v

tra ZLBc=nract T2 nchuca will stais

., ce= agpmates fae voer matpo towll e resersd 31d
=2 zgyrates amourt 2f aodig-sl Ua0s re=Lirad to eontaue performance 0 the 30oVE aats.
LEae s cF later qehfizanon the Suzecwaiior srall aoviss the Lriversity nowrnrg as toire
sgrmoias amount of aTitioral TLrde wn o il o reziired for the tmely peformarce af the
s porcnact for 2 fuorer cenod 33 Uy 0 gIefvEd M ing subconract of otneryise sereset 1T oY
e paries Cagnbans LrisEts nclEInsl oy tma Aa3te above whter, tne Uriversity will. ucen
aettar recpasp of e Suboorrailnr 1ErE rRS e guoeo~TmEct ar tnat date or the Jaie gzt fomn o
e racLES! wHICTEYEr 5 18187 TUTILEMI I N2 TIDVISENE _ithe Tarmination for Sonve T 2nCe
calsa o7 the supconiract.
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d) When agditonat funcs are ailetted ‘rem tme o ame g7 cantrued performance of the work urder
the subcontract, the partes wil agres 23 10 the apoiizzo'e cencd of subcentract performanca thar will
re couoreg by the funds Tho orowsans of (8 3nd {c) above widl SCCly o0 ke manner to the 3aaitioral

L G370
zllotted furcs. and e subcontract wil 28 amenoea accoraingly

‘2 IF tne Succontracior nours a-o bors 0053 or 15 teigyed in the cerfarmance of the work under the
subcontract soiely oy reascr of faiiv e o the Urwvarsity to allet aga:tienal funds in amounts sufficient far

‘re sugecntracy anz facditional ‘unds are gllotted. an equitable adjustment will

tmely perfocrmance of ¢ ack,
‘be made in the prca or prices jincluding appropriata target. buling. and ceqing zrices wnerg applicable)
af the items cr in the 1me of delivery or coth Failure to agree 0 ary such equitabie adjusiment

nergunder will Be 3 dispute withir the meaning of the Disputes clause

{fi The University may at any 1me te’arg tarminail s ana, with the cansert of the Subcenatractor after
notice of terminaticn. ailot adziticaal furds for the subcontract,

ig! Tha crovisicns of thrs 2lguss woin resoeet o tarminaten will not be deemed to limit the nignts of the

University under the Cefault clause. Tre provisions of tnis c:ause are umited to the work on and
csliganen of funds for the tzs setforhin (2! above. This clause will beccme inoperative Lpen the
cohgation of funds for the toial prea of the work sxzect for nakts 2nd ceiigatons then exisiing unger
tnis clauss.
ih: Noting in the 2lause affects the ngnt of the University to terminate this subcontract pursuant e the
Termination for Corveriznce clausa

C7. Limitation on Withhoiding of Payments 1FAR 52 222-9}

a: If more than ore clause or schedils crovision of e subcontract authorizas the lemporary
withholairg of ameunts othenwisa payzcle to the Subcentracier for goods delivered or services

cerfarmes, sne total of ke amounts wonbed at any ane ame snall act exceed the greatest amount that
Tay be witnneid urdar ary one Slguse or sgnecue cravision 3t that time, pravides that this mitaton
shall nct appy to

SR RSICIngS pursuart (o ary ©3Ls3 reaura o wages or beurs of emolsvess:

Fatte BT

21 Witk Faidings not sgecifea’y orovicea for by e suboons 2CH

i3 Tnerecovery of cyarpaymanrts, and

4y Any ctherwithhoiging mandaiss oy 2w or regulstcn

C8, Lower-Tier Subcontracts (FAR 22 224-7)

3; Tmig clavse deesg not aooly 0 frmfivea-oros sucosnmacts ars i fixed-gnce subzortracis with
=2IrOTS proe sdjUsenT HoweyEr 1 TIes o0y 10 iower-12r seboontracts resuiting fram anonces
MG . LoEiESr s (0 FU0T SJHIConiracs

S Lowerster S0 -apstag sEac Mg SlaLse roulas oLl 3 et iirmites to purcnase orders @nd
srarges 2ng meaficatons o cursrass arzers Tz Suocertracicr shail natfy the Univessily

reasoracy In advance af antgr g Atg 3ry cwertar syccortract f the Subcentracter Soes not nave =
Government aperoved CurshEsnc §vsEm zro f e lower-ier suscontract
Earm TEQA
v Cecember
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i1 g to oe § sogl-rarToUTEETant nea-srd-matsral ar soer-hour subcaatract agrn~—3ted 1o excas
cmC e

Tl wiwte NCILZINT Er_‘ﬁﬁ i

4

i211s orogposeq 1o excesd 5

[ _':-
A
[
L
i
b ]
=

131 15 one af 3 number of lower-ti2r succontacis with & single lower-tier sutcontracicr unger tha
subeantract for the e or "2iatea goods or services that in the aggregals are exceciad ic axcesd
S100.000.

(2] The agvarce rotificator required oy caragraph (o apove shall ‘nclude

{4y A description af the goods or 3&mvices to &e subcontractad:

(21 Identfication of the tyoe of subcantraciic Be usad.

31 lcertificetior of (ne procesed [oweartiar SUTCCNiTacics ana anr explanation ofwny anc now the
croposad ower-Her subsontr3Cicr Was 52iEiEa relucing the competition obtainea.

‘41 The proposed price af the lower-Ier suTcentract ang the Subcentracicr's cest or price analysis,

‘5% Tne lgwer-tier subcontracions cursne ’:n“p a*e and accurate costor pricing data ard
Cerficate of Cusrent Cost or Pricing Data. i required oy ather provisions of the sutccntract

‘51 The lower-tier subcoatracior s Disclasure Sigtement or certificate relatng 1w Cost Accountrg
Standards when such 2ata are raguired by stner provisions i the succantract and

=

4 regotaticn mercrandum redecing
i Tre crnepai 2lemerts Conosriind pricé negol - JNS of the lower-ter subconiract,
iy Tra mast sigreficant $3ns derstens orntrs’ 7y est abiisamrens of imual crrevisad Sroes.

Gy Toe rEason cost or oroing coald WEre T WETE nat reguires.

W' TRz axient fany ©ownen the Soboonrastordid notrely o7 the lower-tiar scboartracio's
=281 Q7 oUCIMG 3&ta In daterminng the gr ICE JCeChvVE ar.t: ir negotanng the final cnge.
~ez axtant fany towroh fwas cesognIslin irg regouatcn that the lowar-tler
S _roopirgcicTs SISO Sroirg SRiE wers rol 3CCUtEeS smro ShE O SUrrent. Tie aclon taken Iy
ma Hum:h,r.[r::tzr spA cwsere 3¢ s bosritacior and the effect of any such defective data an tre
boiIioarice reIolalel.
-z cazsams fop oz zopfogorofprarce catvaan the S Tesniraciar’s price chjeciive . hS
[yl & COT DB 2xclanator of ire azentve g2 ar proft oian wren ncertives ars Lset. The
axolarnanon shail icertf; 2307 snnzal cETarTansg element. mMaragament dec: E-uCl[""S usad T
cLannfy 2aCnInCaNUVES e'ar‘:sﬂf rzgsesg for che ncanives. 2nd a summary o =7 5 tradae-aff
COEIDUINES SO EITErSTD
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(d) The Subccntractor shail cbtain the University's watier consant befere piacing any lower-tier
Jocontract for whicn szvance rouficaticn s required dnder caragrapoh (b above. However, he

LJ"| VEFSIY may raufy inowrtng any saon owar-tier subcortract. Raunficaten snall consutute the consent
cf the University.

LL

. Even ifthe Subzartacts s purchasing system has been approved, the Subcentractor snall chtan
the Urversity's written corsant befors olacing lower-ter subcontracts that nave been seectad for
special survellance and so dentified in tne schadule of the succontract.

ifi Un‘ess the consent or approval s speciiceily proviced atherwise, neithar consent by the Linversity to
any lower-tier subconiract nor appravai of the Subcortraciors curchasing system shail CG"IE’[ tutz 3
detarminatian (1) of the acceptazilizy of ary lower-tigr subgontract terms or congitions, {2) of the
acceptability of any lower-tier subconract once or of any amount paid unger any cwer-tier
supcentract, or i3} to raiave e Subcentractar of ary responsibity far performing the susconiract,

| NG ‘owerner sLbcontrast oleced under the suzcortrac: shail provice focr payment cn a
Co5l-L.US-3-pErcen: ;:.—‘—Dr--“cak basis. and any fee pa aole under cosi-reimoursement subsontracis
shal not excaad the fee Lmiiabons in Subsechion “5.55302) of the FAR

i

ik} The Unmarsy and the Government resenva the nght 1o review the Subcontractor's purchasirg
system 35 salforth in FAR Sucoar 44 3 anc DEAR 244 L

9, Additional Paragraph (i} to Clause CB, Lower-T .r Subcontracts (FAR 32.244-1]

i1y Paragraons 0 and iz; of Clausa C8 do net socly 0 the lower-tigr SuBCcniracts that were evaluarad
during negotiations anz are tstad in ke schedule

C10, Payment Under Fixed-Price Research and Development Subcontracts (FAR 32 224-2)
The Uapsts iy sPan oay ire Suboontrz oo ke onices sipsiated in the subcortract forwerk deliversd or
renderes and accacted. less any ced. . ons prowdes 0 the subconiract. aier submissicn of procer
iryoices or youchers., Unless olnerwisa scacf “ayment shal e made aiter accagrancz of 2ny corticn
S thE ward o= verad or sendearad foowinon & oice (s segarztaly stated In the supcCniract

r
<
L C}.

C11, Property ilrooroorates oy Aaferencas (FAR 32 Z43-2 roluding Alternates or |l as accheac i

C12, Refund of Royalties =2H -2 227-30

 Tre sLbooriract orice moiucss ¢angr amouTs ‘o7 sovaites payable oy ine Suocortractor or
cwer-rer ssccantraciors oo seth 175 Fave bean repanes 1o e University

[P s R

LI )

5 THe term royster asLiacr mis o.3Juss rafars 10 2ny Coslis I charges in e nature T royadies
icznse feas, patert or gocsase aTorrIengn oosis or e ke, for the wse cf or for ngnis 0 satents and
cawent applicauors n corresian wih ozrorm ng the sULCCniract or any lower-lier sLbconirac:
raraunder
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(ct Befare finai cayment under tne segccntract, tre Succentractar snall furnish ta the University. 2

=

stateTen: of rovaities pad or requires to te pad 0 ceAneslion with performing the subcontract ana
lower-tier supconracts heraunzer iogeiner witn e r&dsans.

» The SgcconTactor will be comoersaied for royaities reporiec under paragraph ic) above anly to the

exlert tnal sUC ravalles MSre ncudan ir Ing supcortraci ance ana areé determined by the University
to be procerty chargeatls o the University ard atccasle ta tna sugcontract, The subcontract crice
snall ce reduced g the extant that any royalties that are included in the subcontrac: pnice are natin fact
=aid by *he Subcontractor or are zstermired oy the University not to be propery chnargeatble o the
Urmwersity ana a locat.e o the succaniract. Repayment or credit to o = University shall Le mace as e
University directs

If at any time within thres years after final payment urder the subcontract. the & zantracier far any
ragscn is relieved in whoie ar in par from the payment of the royalties included in e final sucez 7
price as adjusted pursuant to paragrach id) above. the Suocentractar shall premptly natity the
University of that fact 2nd shall remsursa e Jreersity in a correspending amount;

ifi The subsiance of this clauze, irclugirg this oaragraph (. shall be incluced in any lower-tier

suboontract in which tme amourt of soyalties recorted during negobiation of the lower-tigr stboantract
exceads 3250

C13, Stop-Work Order (FAR 322712120

a1 Tre University may. at any bme. by wntten arder te the Subcantractor. require the Subccntractor tc

ston all or ary par: of the work callea for by the suzcentract for a penod af 90 days after tne sico-werk
arder is deliveras to *he Subsontractar. ana for any further period to which the parties may agres. 71
stop-work oraer shall be stesdically dertfied 3s a stop-work arder 1ssued under this clause. Jecn
receiot of tne siop-work ceoer the Suscortracier shail mmecigtsly comply with 15 terms and take a4
ragscnabie steos to TuREzs e nsurrancs of oosis 3 'ccacle 10 the work covered by e sico-work
order durng the pencd of work stozosge Witin & penog of SU days afer a stop-wark crder s
~clverea 1o 'he Subcortractar of e lma 2y exisngen of tnat pened o whicn tne paries shall Fave

agresd. e Universily snall sithar

1y Cancel the stop-waork arder ar

121 Tarmirats e wark coverad oy the sioo-work arder as provided in the Default or 172 Tarminanen
far Zzryenence c.ause of tna suscertracs
oo f 3 3tcr-owor order ssued uncer his clause 1s carssied or the Sernoc of the stee-work arder or ary
sezms o- hereof sxpees the Succontracio snall rezume wor The Jrivers:ty snail make an
=2oizoiE adusiment o oThe deivety $0naIuS o sunsonTaiipres or math and e suocantract snall ca
roolEs owntirg dcooraingly
‘94 TRa aree.anrg oroEr SSSLIS R BN NCrEE53S T the LTe reguires for of r the S4BContracion s oo
cr==ar o zimegbis o che cesarmance of 27y caEm oY ire saTconirecs and
2, The Subsariracior assers 3 2.7 “ar the 2oiusiment witnin 30 cays afier e end ofthe pencs af
work sloppage orovided that fine Urwers iy decices the facs justfy the actior. ine University may
femzia SRa act Joor tne Alzrm 3szEmas 37 ary hme before Gnal payment under the sLbcortract
Farm 7330
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(c] It a stop-work arder 15 nat cancelzd and o the wors coverad Oy the stco-werk order is t&rminated far
conrvenience, the Unwersity shall 2icw rezsaracie coss rasulting fram the stop-work arcerin armving
2t the termiration settament,

'y If 3 stoC-work order s nat cancelad 2nd the wors coverad by tne siop-work order is terminated for
defaull. the University snall 2icw. By ecuilssie aojustmeanst or 2her means, reasgnable costs resuting
fram the stoco-waork croar

C14, Taxes - Foreign Fixed-Price Subcontracts |FAR 32.225-8)

(a} To the extent that the subacntract praviaes far furrishing gcods or far cerforming sennces outside
the United States. its possessicns, ars Pugre Ricl, this clause azplies instead of any Federal. State.
and local taxes clause of the subconiract.

o) Definitions. "Subcontracr dare.” as usad in (hs clause means the date set for bid opening or, if this
'S a negotiated subcaontract or 2 moahication. ne effectve date of the succantract cr mocificatan.

"Cauntry concemed, " 55 uses 1 this clause maans any caurtty other than the United States, its
passessions. and Puemo Rico. inwnich @xgengiiuras uncer the sutcontract are made.

"Tax,"and "taxes.” as usaa i this clause cild

fees and charges for daing business that are levies
by the government of (ke country corcames o

|
2y 12 politizal suzdivisions

“Al applicablie taxes and gutes.” as usad in this clause means all taxes and duties, in effact cn the
daie of the subcontract. shattne taxing authority 15 mpcs:ing and collecting on the ransactions or
property covered by the subcontract pursuant i watten ruling or regulation.

"Aiter-imposed tax “as used ir s clause mezns 20y new or incréased tax or duty, or any tax. other
than excepted tax. that was exemptad or exciuded on the succontract aate but whose exempten was
lazer revcked or recuces dunng :he subcsntraci percd an the transactions cor precerty covered by the
subcantract and that the Succontrasicr must oay or cear cecause of leqisiatve, judicial, or
admuinistrative acucn takirg efest afier the succontract dae

rm=zne 20y gmodnt of tax o duty, cther than an excepled
& ar. b2 ransactons or preoerty covered by the
n:.: 20 ored 0 pay or cesr or forwhicn the Succentracier

= azmenisratve action taking effect aftar the

"Afler-raleved tax a5 Lzsdninus CiE2
tax. that would otnerwis2 raye C2en C&,
succontract out which ke Subcertracizre
ciztains a refund tecsuse of |E-:u5|.=t~.ra Jus!
subcontract caie.

czzcuniy or other emplovment 1axes. netinceme

ard raml‘nse taxe*-:-. axcoss profits t2ess. D30 15 3T0Ck TaKes. FENS0oralion 2xes. urempioyment

Cor f‘:eﬁsutmn 'axes ard crocer @x2g "Excsctad 2k aces natirclude aross inccme axes ieyad on
:EE"“.‘_.-' .:'1:&5 assesssd cn C mpletec g-:cds -:wer:-:l oy

21 Jniess Ctlenyisa provicss o the SLOCoriral The sucoontract prce relusss 21 apelicab.e taxes
and duttes, axcant taxss =207 2Lt a3 inat k2 Goesrmrent of the idnited States and the governmen:t ':"
Ne courtry Cancerred ravs 337D S080 N0 200y 12 expencitures in such country by or or beraifc
tr= Uinited States Govarnmant

() The sdoeoniract orce $920 28 n0r23sal oy o2 zrount of 20y aftar-mgcses tax or of any fax cr
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duty spesificaly sxciuded fam tea subsonTast prce by 2 provisicn af the subcontract that the

S Reontracior MUSt Cay OF Sear po.uding 30y NIErest or cenalty. if the Subcontractor states in wring
14t the su=coniracs orice 2oss aotircilog any Cortingency tor such tax and of nability for such tax.
intersst or penalty was rot sourred througn ne T ocontractor's fauit, negliges  2r fasiure to follow
mstructions of the Uriversity 27 the Unitad States (3overnment o to COmply Wil g previsions of
paragracin i below

e} The subcontract price sha. e 22oreased by the 2meunt of 20y after-relieved tax. incluging any
nterest of penalty. The Urversily shail ha ertitied 1o interest received by the Subcontractor incizent to
a3 refund of taxes to the extent that sucn Nierest was aarred after the Subcontractcr was paid by the
University for such taxes. The University snall te entitled o repayment of any penalty refunged to the
Subcontractor to the extant that the cenalty was caid by the Liniversity.

(f) The succontract grice snall be decreazad by the amount of any tax cr duty, other than an excepted
tax_that was includad :n the succentract and that the Subcaniractor must pay or bear or coes not
chtain 3 refuna of tirough e Sukconvaciors fault negligence. ar faiure to follow instructions af the
University or the Umted Slates Goverqment or @ camply with the arovisions of parsgraph (i celow.

(2} Mo agjus:menrt shall be mace .0 ‘he suTconitact price under this clause unless the amourt of the
adjustment excesds 5700

ihy If the Subcentractor cotains & reduclian (o 1ax hawilty under the United States internal Ravenue
Code [Tite 26. U 5.C ; bacause of the payment cf ary tax or duty that either was includea in the
subcontract orice or was the basig of 2n merassa in the subcontract price. the amount af the reduction
snail be paid or creditea to the Lnwversty as tne dniyersity directs.

(i1 The Supcontracter snall take a2t "£2s50n a=le action ta cktain exemption frem or refund af any taxes or
duties, including interest or panaity fremownen e Unitez States Government, the University, the
Subcontractor. any owsn-tsr subIoriracior. of g transachicns of property sovered by the succentralt
are exemc: unger the 2ws of tha couriry concermad ar its pclitical subgivisions or tnat the
sovernmerts af tre Lnited Siales =nd of the county concernag have agress all net agoly to

expend tLres in suoh couniy oy or o oanalf of trg Unaad States Governmen:

‘| Tre Subcontractar snad grometly notify tra Upevarsty of all maters relating to 2xes of dunes that
reasarably may be expecizd o ragult n either an ircraasa or decrease in e supcantract pnce ana
shall take acorapnate ashon 2s e Urversity Zirecis. at tne direcion of the Uriversity, the subcentract
prce shall ce equitaniy ag;usiea ta cover -he -asts of acten tgean Sy the Sukccniracicr, inciJding ary
nterest penalty, and rezsanac.a attorngys fess

15, Termination for Convenience (FAR 32 25520

3; The Lrass iy may i2rriratg I37Snan ¢ uope Lndar the sLbcontract inwnoie ar. fram bme 16
Hre o1 o3~ f the Uayarsisy S2020m2s 174l IETTINEin 5N the Goyvermment s interest Tne
Uriversity shall slermirgie oy £2.52773 5 S S _rcoontrastor 3 Notce of Termination sopecify.ng ihe
sxrent of :erminaucn and the afiztlive 52

- earracect of 2 Matics of Ter—raion and 2xIotl 25 Dirsten oY ve University the Sutconirastar
shall imr . 2l8ly procasec Mir e ICLTvarg CIHSELONS. T2Iartisss =f any deiay ir determmag or
adiusting any amaLris Jug J7IIF NS LEUES
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‘1% Stop werk as speaifisg e rouge

(21 Place ro furtner lower-uer soooontracts or o-cers (referred o as lower-tier subcortracts in this
clause: for goods. sersoss or faciihes. Sxcaot 25 recessary to cemglelte the continued portion af
the subcontract

‘3 Terminate all lower-tiar si.bcantrasts (o the sxtent they relaie (0 the work termuinates.

(4) Assign to the University as d'ractad by the University, all ngnt. ttle. ang interest of th
Subcontractor under the ‘ower-ter suscant-acts terminated. n which case the Unluermh; ar the
Government 3nall have <Re nickt 2o settia or 1 pay any terminaren setlement proposal arising out
of those terminations.

{5y \With approval or ratificatcn to h2 extent required by the University. setile all outstanaing
liabilities and erminatior satlement proposais ansing from the termmatcn of Cwer-tier
suncontracts: the approva ar -atificaton will oe final for purposes of this cause.

(31 As directed by the University, cransfar ttle t2 the Government and deliver to the University (i) the
fabrcated or urfacrcated pa—s, wor< in process cocmoleted wark, and ¢ther gooes produced ar
scquired for the woark terenaiad, ard (00 the completed or parially comgleted glans. arawings. d
infarmation. and other cropary tnat if the sutcaontract haa been completed, would be required to be
furmisned o the University

[l T

{7y Complete perdformance of the work not termenate.

(8) Take any actior t7at rray be nacassary, or thar the University may direct for the protection ana
creservation of the procemy raiated to the suoccntract that 1s in the possession cf the Subcortractor
and in wnich the Univerz.y or the Government Nas cr may acquire an interest.

(3% Jse its Sest effonts tc =i as cirestas or suthbonzad by the Unmiversity, any property of the tyses
rafar-ed o In sLboarsg-zcn 15 ssove. orovided. Fowever that the Succentracter (1} '$ net reguired
'g extend credqit tC ary pUrcnaser 200 1) may acIure the Sropeny Jnder ine Condutcns orescriced
oy and ar prices aperoved by the Unwarsity The precesds of any transfer or dispesition will be
accled i¢ rezuce a0y caymen:s ' ke mace oy the University unaer the subcontract, creqitec tc the
crice of cast of the wor< or o2id e a0y other manner cirected oy the University.

i After avpirzatior of the ‘pant clearznze pencd” (s22 FAR Subpart 43 5} tne Subcontracter may
sL.D:T..t o 1me Lirwversity 3.ss ceifiss a5 1o suantity ane zudsty, of tarminalicn inventosy not previously
zisposed of exciuding items authenzad for disposition by the University. The Subcartracicr may
recLest the University o rarove | 952 ems Cr enter into an agresment for therr storage. Within a
-23scnatle ume. the Unversiay, or g ,f of ne Government will aszept ttle 1€ those tems and
remoya e or enlerints 3 siorage acreemaent The Jnwversity may venfy the list upen removal of tna
tems, or Fstorgs, withon ST 2s2vs o suomissior of tne sl anc shal carrect the st 23 necessary.
befora fna. sattlerms

L1

Sar tarminanca the Seeso-rrzoos im0 subntt a firai termination settlement ocreposal 1 The
Lrversty in the fzom ang wr o2 fizauor orescnteg oy s Unwersty. The suptantracior shall
submiz the gropesal promoty ot rs alerinar one yesr from the offectve aate of termination, Uniess

axtaended a0 wntirg oy the Univers sty r st of tne Supcontractcs within s one-year
perod. Howevear If [ha Jniversily Igi2mines Tat .“E Fzors ustly the Scton aterminatcn setlement
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procosai may be récenes an 4 =n zRer ore y=ar or any extersion fthe Succontracior fails 42
a

subrit the arocosal witin 102 G aligwed Lrwers Ty may seferming, ¢n the casis of :nformation
avallacie, the amount If 20y, 2.2 Ne Su
ameunt determimed

Ii 1
[Lk

r

[1 i
]

o

2]
=

tracios Because of the termination and snall pay the

2l Subject to caragracn dy goove. e Suocontra and the Uanersity may agree upon the whole or
any part of the ameoun? {0 e pa2 3 2SC3usse :f: tnrrr ratior. Tne amount may ncitde 2 reasanable
allowance for profit on weork dons. However. the sgréed amcunt, wnether urder this paragraph (&1 or
caragraph (f) below exciuswe of 22515 snown in suboarzgracn (Fi2) selow, may not exceed the total
subcaontract price as reducad by 11 the amoun: of payments orevicusy made and (21 the suncontract
price of work not terminated. The subcontract snad be amended and the Subcantractor paid the agreed
amount. Paragraph (F) below snzil not iy restrict. or affect the amount that may be agreed upcn ¢ be
paid under this paragraph.

(f1 1§ the Subcontractor and the University fail (o aores on he wnole amount o be pad pecause of the
termination of wark. the Urwers:y shal oay the Subcontracior the ameounts determineg by the
Univers:ity as follows . but without duplizatcn of any amounts agrz2d on under paragraph {2) above:

(1% The subcontract arice for comaleted gocds or services acceoted by the University (Cr scid or
acquired under sukgarsarsch 12019 above) not previously paid far, adjusted for any saving of
freight and other charges

2] The total cof

(i} The costs incurrad i ths Terormance af tke work terrminated, including initial cosis and
preparatory experss silocebie tharets. out excluding any costs attnbutable to goods or seraises
paid or to be paid under sacparagragn (1) accve.

() The cost of satthng ard oaying teminatcn settlement proposals under terminated lower-tier
subccnracts that are cropary srargeaiie to the terminated porman of tne suzcontract f mat
included in subparaarach () 2Cave: and

) A sum. as prafit o0 s ".,aragr“"" |1 2bove. csterrined oy the Unwersty unoer Sectior
49 202 of the F.HH ta e fair and raasorzce. however, if it apsears that tre Subcontractar «cud
have sustained a loss on the enurs subcantract hag it bean comeletad. the University shail allow
ro prafit under the sucparagrapn 1 and shall reduce the settlement t¢ reflect the inaicated rate
a2t loss
12} The ragsarable costs of satlement ¢f the work tarminateg, including

Accountng, legal c2nzal ang ciher expensas r&2s0natiy NEtessary for the creparatior of
‘Ermination settlemsnt cropesals 3012 SLEDCiIng data

i The terminarcn arc s=ttisTen: of Cwer-isr SUSCINIracts (#xcluzing the amounts of such
SEnEMments arc

i 5?:"8"_"& TETeDITaLIn "'__.' Sre=seongts RCUrred r2asongciy NeCessdry *ar the ores=nvatcn

2t Except for marmal sooilags. 3ng excest 2 the sxieri tnat ine Jnversily ar the Sovernmeant exsressiy
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253Umea the nsk of loss. the University shau exc.ude from the amowrts payanle to tne Succontractor
UnCer caragragn (f] above the farvalua. as cetermined oy the University, of property that 1s destroyea,
ICst sigien. ar damaged so 23 ¢ heccme undeliveracie w the University or to a purchassr.

(h} The costs prirciples and crezeaures of Jart 21 ¢f the FAR shall govern all costs claimed. agraed ‘o
of determined Lnder this 2358

(1} The Succentractor snall have the nght of accesl under the Disputes clause. from any determination
made by the University uncer paragraph {d), i1, ar (k) except thatif the Subcortractar faileg to submit
the ter~iratcn settlement cropesal withie e hme oroviced in garagracn (3) ar (k). and faileg to
requex. 3 time extension, thereis rc nght of zpceal, If the Unversity has made a determinaticn of the
amount due under garagragn (d). (N or (ki the _ ~wversity snall pay the Subcortracteor (11 the amaount
determinea by the Universdy «f therz s ne ngnt of apeeal ar if nc umely appeal has ceen taken, or (2)
the amount finally determired on an 2opez,

i} In armving at the amount dua the Suconitastar uncer this clause. there snall te degducted
Al aniiguizated paymen:s o the Subcontracicr under the terminatad portion of the subcantrac:
121 Any ciaim that the University has agains: the Subcentractor unger the subcontract; and

{31 The agreed grice for o7 tb2 oroceeds of sale of goods or other things acquired by the
Subcontractor ar soid under tne grovisicns ¢f this clause and not recovered by or cradited to the
Unwersity,

k) If the tarmiratien 1s gartal. the Subcantracior may file 2 proposal with the University for an ecuitable
aaiustment af the pnceds) of the conunues cormion ¢f the suTcontract, The University shai maxs any
eCuUitat:e adiustment 2gre=a upcn. Any oroccsal by the Succontractor for an equitacie agjustment

urcer this ciause ska - @ raguested witmin S0 days from the effecive date of tarminatior uniess
extenasd in whlng oy g Lmversity.

ity Unzer the terms and corcitiorns ot orescrces. the University may maxe cartial payments srd
payrmants agairst costs noured oy the Satcort-actor for the tarmurated cortion of the suzcontract
¥ the Unwversity teiieves tne total of thesa payments wit not exceea tne amourt to wnich (he
Zutcontractor wiik e enatled.

T

Y ire toial payments excaad the amount firzly determined to te due, the Subcortracior snail
repay tha excess ‘o thr2 Uniwvers ty upcn cemard. wogetnar with irterest computes st tne rate
s1acisned by the Secretary of the Treasury under S0 U S.C. Ape. 215 1b12). Irteres: shall ke
croutes for the penod rom the 23t tha sxcess payment s recsved by ihe Subcontracicr to the
EIE e BXCESS 1S repaic. Interest snail mot ce Charges on any excess caymeant due tc g reduction

Fe Subcontractar's iermirsuon settliemert croposal cecause of retertion of cther disposition of
termeranan Inventery unt e ¢avs ater the date of the retertion or disgesition or & iater Sate
aetermined by the Jnu.ers.t, cecguse of the crocumsiances.

v Uness Cirerage oronsen ©IN8 SLICIrItEIy o oy sigtate the Succontracier shall manian all

[
o
ol

records gng SooL ety re 3hrg 10 Ne ermonated coren of the subcontract for thres years arer firas
saftlemert This inciuges 5 ©oows 2ng oiner 2v darce zeanrg cn the Subcentractor's costs and
EXTENSES UNCEr Ne SuUCConiract T rng S4ICorinacior snail make these recorcs 2nd docurments
ava.dape g the Urversty o ime Zovertrmant 2 ime Supconiraciaors gTica at all reascaoie himes 2nd
Farm 7S04
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without any dwrac: cnargs I aooroved by the LUriversity photograohs, meraghotograpns. or other
aLtrante reorggualcns Tay Se manianes instead cf orgina: recerds and documents
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ATTACHMENT A

B35, Rights in Data - General

(2) Definitions.  “Computer software,” as used in this clause, means computer programs, computer
data bases, and documentation thereof,

“Data,” as used in this clause, means recorded information, regardless of form or the media on
which it may be recorded. The term includes technical data and computer software. The term does not
mclude information incidental to contract administration, such as financial, administrative, cost or
pricing, or management information. :

“Form, fit, and function data,” as used in this clause, means data relating to items, components,
of processes that are sufficient to enable physical and functional interchangeability, as well as data
identifying source, -size, configuration, mating, and attachment characteristics, functional characteristics,
and performance requirements; except that for computer software, it means data identifying source,
functional characteristics, and performance requirements but specifically excludes the source code,
algorithm, process, formulae, and flow charts of the software.

“Limited rights,” as used in this clause, means the rights of the Government in limited rights data
as set forth in the Limited Rights Notice of subparagraph (g)(2) if included in this clause.

“Limited rights data,” as uscd in this clause, means data (other than computer software)
developed at private expense that embody trade scerets or arc commercial or financial and confidential or
privileged.

“Restricted computer software,” as used in this clausc, means computer softwarc developed at
private expense and that is a trade sceret; is commercial or financial and is confidential or privileged; or is
published copyrighted computer software, including minor modifications or such computer software.

“Restricted rights,” as used in this clause, means the rights of the Government in restricted
computer software, as set forth in a Restricted Rights Notice of subparagraph (g)(3) if included in this
clause, or as othcrwise may be provided in a collateral agreement incorporated in and made a part of the
subcontract, ncluding minor medifications of such computer software.

“Technical data,” as used in this clause, means data (other than computer software) which are of
a scientific or technical nature.

“Unlimited rights,” as used in this clause, meant the fight of the Government to use, disclose,
reproduce, prepare derivative works, distribute copies to the public, and perform publicly and display
publiciy, in any manner and for any purpose, and to have or permit others to do so.

(b}  Allocation of rights.

(1) Except as provided in paragraph {c) of this clause regarding copyright, the Govermnment shall have
unhmited rights in -




(c)

(i) Data first produced in the performance of the subcontract;

(i1} Form, fit, and function data delivered under the subcontract;
(iif)  Data delivered under this subcontract {exccpt for restricted computer softwarc)
that constitute manuals or instructional and training material for installation, operation, or
routine maintenance and repair of items, components, or processcs delivered or furnished
for use under the subcontract: and
(1v)  All other data delivered under the subcontract unless provided otherwise for
limited rights data or restricted computer software in accordance with paragraph (g) of
this clause.

(2) The Subcontractor shall have the right to -

(1) Use, release to others, reproduce, distribute, or publish any data first produced or
specifically used by thc Subcontractor in the performance of the subcontract unless
provided otherwise in paragraph (d) of this clausc;

(11} Protcct from unautherized disclosure and use those data which are limited rights
data or restricted computer softwarc to the cxtent provided in paragraph (g) of this clause:
(i)  Substantiate use of, add or correct limited rights, restricted rights, or copyright
notices and to take other appropriate action, in accordance with paragraphs (¢) and (f) of
this clause; and

(1v) Establish claim to copyright subsisting in data first produced m the performance of
the subcontract to the extent provided in subparagraph (c)(1) of this clause.

Copyright.

(1) Data first produced in the performance of the subcontract. Unless provided otherwise in
paragraph (d) of this clause, the Subcontractor may cstablish, without prior approval of the
University, claim to copyright subsisting m scientific and technical articles based on or contaming
data first produced n the performance of the subcontract and published in academic, technical or
professional journals, symposia proceedings or similar works. The prior, express written
permission of the University is required to establish claim to copyright subsisting in all other
data first produced in the performance of the subcontract. When claim to copyright is made, the
Subcontractor shall affix the applicable copynght notices of 17 U.S.C. 401 or 402 and
acknowledgment of Government sponsorship (including subcontract number) to the data when
such data are delivered to the University as well as when the data are published or deposited for
registration as a published work in the U.S. Copyright Office. For data other than computer
software, the Subcontractor grants to the Government, and others acting on 1ts behalf, a paid-up,
nonexclusive, irrevocable worldwide license n such copyrighted data to reproduce, prepare
derivative works, distribute copies to the public, and perform publicly and display publicly, by
or on behalf of the Government. For computer software, the Subcontractor grants to the
Government and others acting in its behalf, a paid-up noncxclusive, irrevocable worldwide license
in such copyrighted computer software to reproduce, prepare derivative works, or perform
publicly or display publicly by or on behalf of the Government.

(2) Data not first produced in the performance of the subcontract. The Subcontractor shall not,
without prior written permission of the University, incorporate in data delivered under the
subcontract any data not first produced m the performance of the subcontract and which contains
the copyright notice of 17 U.S.C. 401 or 402, unless the Subcontractor identifies such data and
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(d)

(e}

grants to the Government, or acquires on its behalf, a license of the same scope as set forth in
subparagraph (c)(1) of this clause; provided, however, that if such data are computer software
the Government shall acquire a copyright licensc as set forth in subparagraph (2)(3) of this clause
if included in the subcontract or as otherwise may be provided in a collatcral agreement
incorporated in or made part of the subcontract.

(3) Removal of copyright notices. The University agrees not to remove any copyright notices

placed on data pursuant to this paragraph (c), and to include such notices on all reproductions of
the data.

Release, publication and use of data.

(1) The Subcontractor shall have the right to use, release to others, reproduce, distribute, or
publish any data first produced or specifically used by the Subcontracter in the performance of
the subcontract, except to the extent such data may be subject to the Federal export control or
national security laws or regulations, or unless otherwise provided in this paragraph of this clause
or cxpressly set forth in the subcontract.

{2) The Subcontractor agrees that to the cxtent it receives or is given access to data necessary for
the performance of the subcontract which contains restrictive markings, the Subcontractor shall
treat the data in accordance with such markings unless otherwise specifically authorized in
writing by the University.

(3} The Subcontractor agrees not to establish claim to copyright in computer software first
produced in the performance of the subcontract without prior written permission of the
University. When such permission is granted, the University shall specify appropriate terms to
assure dissemination of the software. The Subcontractor shall promptly deliver to the
University ot to the Patent Counscl designated by the University a duly executed and approved
instrument fully confirmatory of all nghts to which the Government is entitled, and other terms
pertaining to the computer software to which claim to copyright is made.

Unauthorized marking of data.

(1) Notwithstanding any other provisions of the subcontract concerning inspection or
acceptance, if any data delivered under the subcontract are marked with the notices specified in
subparagraph (g)(2) or (g)(3) of this clause, or if such data bears any other restrictive ot limiting
markings not authorized by the subcontract, the University may at any time either return the
data to the Subcontractor, or cancel or ignore the markings. However, the following procedures
shall apply prior to canceling or ignoring the markings.

(1) The University shall make written inquiry to the Subcontractor affording the
Subcontractor 30 days from receipt of the inquiry to provide written justification
to substantiate the propricty of the markings;

(11) [f the Subcontractor fails to respond or fails to provide written justification to
substantiate the propriety of the markings within the 30-day period (or a longer
time not exceeding 90 days approved in writing by the University for good cause
showm), the University shall have the right to cancel or ignore the markings at any
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(£)

time after said peried and the data will no longer be made subjcct to any disclosure
prohibitions.

tm)  If the Subcontractor provides written justification to substantiate the propriety of
the markings within the period sct in subdivision (e)(1)}1) of this clause, the
University shall consider such written justification and determine whether or not
the markings arc to be canceled or ignored. If the University determines that the
markings are authorized, the Subcontractor shall be so netificd in writing. If the
University determines, with the concurrence of the DOE Contracting Officer, that
the markings are not authonzed, the University shall furnish the Subcontractor a
written determination, which determination shall become the final agency decision
regarding the appropriateness of the markings unless the Subcontractor files suit in
a court of competent jurisdiction within 90 days of receipt of the University’s
decision. The Umversity shall continue to abide by the markings under this
subdivision (e)(1)(ii} until final resolution of the matter either by the University’s
deterrmination becomung final (in which instance the University shall thereafter
have the right to cancel or ignore the markings at any time and the data will no
longer be made subject to any disclosurc prohibitions), or by final disposition of
the matter by court decision if suit 15 filed.

(2) The timc limits in the procedure set forth in subparagraph (e)(1) of this clause may be
modified in accordance with DOE regulations implementing the Freedom of Information Act (3
U.5.C. 352) if necessary to respond to a request thereunder.

(3) This paragraph (e) does not apply if this subcontract is for a major systém or for support of
a major system by a civilian agency other than NASA and the U.S. Coast Guard agency subject
to the provisions of Title 111 of the Federal Property and Administrative Services Act of 1949,

(4) Except to the extent the University’s action occurs as the result of final disposition of the
matter by a court of competent jurisdiction, the Subcontractor is not precluded by this paragraph
() from bringing a claim under the Disputes clause of the subcontract that may arise as the result
of the University removing or ignoring authorized markings on data delivered under the
subcontract,

Omitted or incorrect markings.

(1) Data delivered to the University without either the limited rights or restricted rights notice as
authorized by paragraph (g) of this clause, or the copyright notice required by paragraph (c) of
this clause, shall be deemed to have been fumished with unlimited rights, and the University
assumes no hability for the disclosure, use, or reproduction of such data. However, to the extent
the data has not been disclosed without restriction outside the University or the Government, the
Subcontractor may request, within 6 months (or a longer time approved by the University for
good causc shown) after delivery of such data, permission to have notices placed on qualifying
data at the Subcontractor’s cxpensc, and the University may agree to do so if the Subcontractor-

(1) [dennfies the data to whuch the omitted notice 15 to be applicd:
(i) Demonstrates that the omission of the notice was inadvertent;
{1} Establishes that the use of the proposed notce 15 authorized; and
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(1v)  Acknowledgces that the University has no liability with respect to the disclosure,

use, or reproduction of any such data made prior to the addition of the notice
resulting from the omission of the notice.

(2) The University may also (i) permit corrcetion at the Subcontractor’s expense of incorrect
notices if the Subcontractor identifics the data on which correction of the notice is to be made,
and demonstrates that the correct notice is authorized, or (ii) correct any incorrect notices.

(2)_ Protection of limited rights data and restricted computer software.

(1) When data othcr than that listed in subdivisions (b){(1){1), (ii), and (iii) of this clausc arc
specified to be delivered under the subcontract and qualify as either limited rights data or
restricted compuier software, if the Subcontractor desires to continue protection of such data, the
Subcontractor shall withhold such data and not fumish them to the University under the
subcontract. As a condition to this withholding, the Subcontractor shall identify the data being
withheld and furnish form, fit, and function data in lieu thereof. Limited rights data that are
formatted as a computer data base for delivery to the University are to be treated as limited rights
data and not restricted compuier software,

(h) Subcontracting. The Subcontractor has the responsibility to obtain from its lower-tier
subcontractors all data and rights therein necessary to fulfill the Subcontractor’s obligations to the
University under the subcontract. If a lower-tier subcontractor refuses to accept terms affording the
Umiversity such rights, the Subcontractor shall promptly bring such refusal to the attention of the
University and not proceed with lower-ticr subcontract award without further authorization.

(1) Relationship to patents. Nothing contained in this clause shall imply a licensc to the University
or Government under any patent or be construed as affecting the scope of any license of other right
otherwise granted to the University or the Government.

() The Subcontractor agrees, except as may be otherwise specified in the subcontract for specific
data items listed as not subject to this paragraph, that the University may, up to threc vears after
acceptance of all items to be delivered under the subcontract, inspect at the Subcontractor's facility
any data withheld pursuant to paragraph (g)1) of this clause, for purposcs of vernfyimg the
Subcontractor’s assertion pertaining to the limited rights or restricted rights status of the data or for
evaluating work performance. Where the Subcontractor whose data are to be inspected demonstrates
to the University that there would be a possible conflict of interest if the inspection were made by a
particular representative, the University shall designate an alternate inspector.

B33a, Additional Paragraph (£)(2) to Clause B35, Rights in Data-General

(2} Notwithstanding subparagraph (g)(1) of this clause, the subcontract may identify and specify
the delivery of limited rights data, or the University may require by written request the delivery of
limited rights data that has been withheld or would otherwisc be withholdable. If delivery of such
data 1s so required, the Subcontractor may affix the following “Limited Rights Notice” to the data
and the University will thereafter treat the data, subject to the provisions of paragraphs (e) and (1)
of this clause, in accordance with such Netice:
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(a) These data arc submitted with limited rights under Subcontract No.

LIMITED RIGHTS NOTICE

(and lower-tier subcontract, 1f appropriate). These data may be reproduced and used by
the University and the Government with the express limitation that they will not,
without written permission of the Subcontractor, be used for purposcs of manufacture
nor disclosed outside the University or the Government; except that the University or the
Government may disclose these data outside the University or the Government for the
following purposes, if any; provided that the University and the Government makes such
disclosure subject to prohibition against further use and disclosure: *

(b) This Notice shall be marked on any reproduction of these data in whole or in part.

(End of Notice)

*The purposes shall be identified in the subcontract schedule when this clause is
used.

B35b, Additional Paragraph (g)(3) to Clause B35, Rights in Data - General

(3)(1) Notwithstanding subparagraph (g)(1) of this clause, the subcontract may identify and specify the
delivery of restricted computer software, or the University may require by written request the
delivery of restricted computer software that has been withheld or would otherwise be
withholdable. If delivery of such computer software is so required, the Subcontractor may affix
the following “Restricted Rights Notice™ to the computer software, the University will thereafter

treat the computer software, subject to paragraphs (e) and (f) of this clause, in accordance with
the Notice:

a)

(b)

RESTRICTED RIGHTS NOTICE

This computer software is submitted with restricted rights under Subcontract No.
___{and lower-ticr subcontract it appropriate). It
may not be used, reproduced, or disclosed by the University or the Government except as
provided in paragraph (b) of this Notice or as otherwisc cxpressly stated in the
subcontract.

This computer softwarce may be -

(1) Used or copied for use in or with the computer or computers for which it was
acquired, including use at any Government installation to which such computer or
compuiers may be transferred;

(2} Used or copicd for use in a backup computer if any computer for which it was
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(iif)

acquired 15 inoperative;
(3) Reproduced for safekeeping (archives) or backup purposcs;

(4 Modified, adapted, or combined with other computer software, provided that the
modified, combined, or adapted portions of the derivative software incorporating
restricted computer software arc made subject to the same restricted rights;

(3) Disclosed to and reproduced for use by support service Contractors or
Subcontractors m accordance with subparagraphs (b)(1) through (4) of this clause,
provided thc University or the Government makes such disclosurec or
reproduction subject to these restnicted rights; and

(6} Used ar copied for use in or transferred to a replacement computer,
(c) Notwithstanding the forcgoing, it this computer software is published copy-righted
computer software, it 15 licensed to the Government, without disclosure prohibitions,

with the minimum rights sct forth in paragraph (b) of this clause.

(d} Any other rights or limitations regarding the use, duplication, or disclosure of this
computer software are to be expressly stated or incorporated in, the subcontract.

(e} This Notice shall be marked on any reproduction of this computer software, in whole or
in part.

(End of Notice)

Where it is impractical to include the Restricted Rights Notice on restricted computer software,
the following short-form Notice may be used in licu thereof:

RESTRICTED RIGHTS NOTICE SHORT FORM

Usec, reproduction, or disclosure is subject to restrictions set forth in Subcontract No.
(and lower-tier subcontract ., if appropnate) with
{(name of Subcontractor and lower-ticr subcontractor).

(End of Noticc)

[frestricted computer software is delivered with the copynight notice of 17 U.S.C. 401, it will be
presumed to be published copyrighted computer software licensed to the University and the
Government without disclosure prohibitions, with the minimum rights set forth in paragraph (b)
of this clause, unless the Subcontracter includes the following statement with such copyright
notice: “Unpublished - rights reserved under the Copyright Laws of the United States.”




APPENDIX A

REPORT PREPARATION INSTRUCTIONS

These 1nstructions apply to all formal reports (i.e., other than letter reports or those specifically

identified in the Subcontract schedule as informal reports) called for in SECTION B of the Subcontract
schedules.

1. Reports shall fairly and completcly describe the efforts applied to and the results obtained
toward the achievement of the objectives of the work called for by the Subcontract. [f an
objeciive or objectives are not accomplished, such failurc{s) shall be fully documented and
explamned in the report.

b

Reports shall be in the following format:

. A brief abstract deseribing the overall objective of the work cifort and the results attained
toward achieving the objcctive(s).

b. A statemment of each objective and description of the cffort performed and
accomplishments toward achicving the objective,

C. A list of any publication or any other information release made of material developed or
maintained through the performance of the Subcontract.

d. Any other informabion pertinent to the progress and/or accomphshment of the
Subcontract objectives,




APPENDIX B

UNIVERSITY OF CALIFORNLA
LAWRENCE LIVERMORE NATIONAL LABORATORY

WORK ON UNIVERSITY OR GOVERNMENT PREMISES
(Long-Term or High Risk)

The tollowing clanses shali apply to any work performed by the Subcontractor or its lower-tier

subcontractors under this Subcontract at a University controlled or Govermnment owned or leased
PIEnLiSes:

A. LIENS

. The Subcontractor agrees that, at any time upen the request of the University, it will submit a
Sworn statement sciting forth the scrvices performed or goods furnished by its lower-tier
subcontractors and supplicrs, and the amount due and to become due to cach, and that before the
final payment called for hereunder, it will, if requested, submit to the University a complete seot
of vouchers showing whai payments have been made for goods and labor used in connection with
the work called for hereunder.

2. The Subcontractor shall indemmify and hold harmless the Umiversity and the Government from
all claims, demands, causes of action, or suits, of whatsver nalure, arising out of the scrvices,
tabor, and materials furnished by the Subcoutractor or its lower-tier subcontractors under this
Subcontract, that relate to all laborers', materialmen's, and mechanics' liens upon the real property
upon which the work is localed or any other property of the University or the Government.

3. The Subcontractor shall promptly notify the University, in writing, of any such claims, demands,
causcs of action, or suits brought to its attention.  The Subcontractor shall forward with such
notification copies of all pertinent papers received by the Subcontractor with respect to any such
claims, demands, causes of action, or suits and, at the request of the University, shall do all things
and exceute and deliver all appropriate docurnents and assignmenis in favor of the University or
the Government of all Subcontractors' rights and claims growing out of such asserted claims as
will enable the University and the Government to protect their respective interests by lingation
or otherwlse,

4. The final payment shall not be made until the Subcontractor, if required, shall debiver to the
University a complels reicasc of all liens arising out of this Subcontract, or recelpts in full in heu
thercot, as the University may require, and if required in either case, an affidavit that as far as it
has knowledge or information, the receipts include all the jabor and conds tor which a lien could
be filed; but Subcontractor may, if any lower-tier subcontractar refuses (o furnish a release or
recelpt in full, furnish a bond satisfactory to the University to indemnify i against any claim by
licn or other means. If any lien or claim remains unsatisfied after afl payments are made, the
Subcontractor shall refund to the University all mency that the latter may be compelied to pay in
discharging such lien or cluim, including all costs and reasonable anorney's foes.

B. CLEANING LP




The Subcontractor shall at all times keep the University or Government premiscs and adjoining
premises where the work is performed free from accumulations of waste material or rubbish
caused by its employees or work of any of its lower-tier subcontractors; and at the completion of
the work, the Subcontractor shall remove all rubbish from and about the building and all of its and
its subcontractor's tools, scaffolding, and surplus materials and shall leave the work area "broom
clean” or its cquivalent, unless more exactly specified. In cascs of a dispute berween the
Subcontractor and its lower-tier subcontractors employed on or about the structure or structures
upon which the work is to be done, as herein provided, as to responsibility for the removal of
rubbish, or, in case the same is not promptly removed as herein required, the University may
remove the rubbish and charge the cost to the Subcontractor.

C. EMPLOYEES

1. The Subcontractor shall not employ on the work any unfit person or anyone not skilled in the

waork assigned to the person and shall devote only its best qualified personnel to work under this
Subcontract. Should the University deem anyone employed on the work incompetent or unfit
for duty and so inform the Subcontractor, the Subcontractor shall remove such person from work
under this Subcontract and that person shall not again, without written permission of the
University, be assigned to work under this Subcontract.

[t 15 understood that if the cmployees of the University shall perform any acts for the purpose of
discharging the responsibility undertaken by the Subcontractor hercunder, whether requested by
the Subcontractor or not, such employees of the University while performing such acts shall be

considered the agents and servants of the Subcontractor, subject to the exclusive control of the
Subcontractor.

D. INDEMNIFICATION & INSURANCE

1.

Indemnification

The Subcontractor shall defend, indemnify and hold harmless the University and the U.S.
Government, their officers, employees and agents from and against all losses and expenses
(including costs of attomey’s fees) by reason of liability imposed by law for damages because of
personal injury, including death at any time resulting therefrom, sustained by any person or
persons, and damage to property, including loss of use thereof, arising out of or in consequence
of the performance of this Subcontract, provided such injuries to persons or damage to property
are duc or claimed to be due, in whole or in part, to the negligence or willful acts or omissions of
the Subcontractor, its officers, employees, agents, subcontractors or anyonc directly or indirectly
employed by them, or any person or persons under the Subcontractor's direction and control.

Insurance

The Subcontractor shall at its expense obtain, keep in foree, and maintain insurance to cover its
performance under this Subcontract in amounts set forth below.  Further, the Subcontractor
agrees that the University and the U.S. Departmment of Energy (DOE) shall be "additional
named insureds™ on public liability and property damage insurance coverage, and said insurance
coverage shall be primary over any other valid collectible insurance of the University or DOE.
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Such insurancc shall be maintained in full force and cffect during the performance of work
required by this Subcontract:

(a) Business Auto Liabiliiy;

Bodily Injury: 3 100.000 (per person)
Property Damage: 5 0,000 (per occurrence)
Combined Single Limat: 51,000,000
(b} Worker's Compensation: As required by law of stale of
cmployment
¢y General Liabihity Insurance;
General Aggregate 3 300,000 (per occurronce)
Products & Compicted Operations Aggregate 53,000,000
Personal and Advertising Injury 51,000,000
Each QOceurrence 5 500,600
Fire Damage £ 50,000 {per ococurience)
(CR)}
tdd Commercial Form with Aggreeate Limat: %3,000,000

Upon award of this Subcontract, the Subcontractor shall furnish to the University, upon request,
certificates of insurance evidencing compliance with all requirements of insurance coverage as
indicated above, The certificates of insurance shall indicate that the Subcontractor's insurers are
to notity the University at teast thirty (30) days prior to cancellation of or change in any of the
sald insurance coverage.

Betore permitting any lower-tier subcontractor, other than a seller or vendor of standard
commercial items and supplies, to perform any work under this Subconiract, the Subcontractor
shall require the lower-tier subcontractor to fumish to the Subcontractor satisfactory evidence
that the lower-tier subcontractor has obtained and maintains insurance consistent with the above
specificd types and amounts for all such equipment that the lower-tier subcontractor will use on
the Subcontract work.

All such insurance policies shall include a "Waiver of Subrogation™ in favor of the University and
the Government.

E. ENVIRONMENT, SAFETY, HEALTH. AND FIRE PROTECTION

1.

The Subcontracter shall take ali reasonable precautions in the performance of the work under this
Subconmact to protect the health and safety of employecs and of members of the public;
riinimize danger from all havards to life and property; and, to the extent compliance is required,
shall comply with all health, safety, fire protection, and cnvirommental resulations and
requirernents, including reporting requirements, of the University and DOE. The University shall
notify the Subcontractor in writing of any noncompliance with the provisions of this ¢clause and
the corrective action to be taken. After receipt of such notice, the Subcontractor shall
immediately take correcrive action.  This corrective action shall include, as a minimum, that the
Subcontractor promptly submit a management program and implementation plan to the
University for review and approval. o the event that the Subcontractor fails o comply with
sand regulations or requirements of the University or DOE, the University may, withour
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prejudice to any other legal or contractual rights of the University or DOE, issuc an stop-work
order stopping all or any part of the work; thereafier. a start order for resumplion of the work
may be issued at the discretion of the University. The Subcontractor shall make no elaim for an

cxtension of time or for compensation or damages by reason of or in connection with such work
stoppage.

The Subcontractor shall take ali reasonable measures and precautions at all times to prevent
injuries to or death of its employees or any other person in the proximity of where the work is
being performed. Such measures and precantions shall include, but shall not be limited to, all
safeguards and warnings necessary to protcet workers and others against any conditions on
University or Government premises which could be dangerous and to prevent accidents of any
kind whenever work is being performed in proximity to any movilg or operating machinery,
equipment, or facilities, whether such machinery, equipment, or facilities are the property of or

are being operated by the Subcontractor, its lower-tier Subcontractors, the University, or other
PErsons.

F. SECURITY — ON-SITE PERSONNEL

The Subcontractor and its personnel performing work or services at the Lawrence Livermore
National Laboratory or other University-controlled sites must be U. 8. citizens, must comply
with appiicable Government and University site access and security rcquirements, and may be
required to work under seeurity escort, unless they possess a proper sccurity clearance and the

Subcontractor has a DOE-approved foreign ownership, contrel, and influence (FOCI)
certification.

G. VEHICLE OPERATION

Subcontractor personnel operating any vchicle on University-controlled sites are required Lo
possess & vahd driver's license issued by the State of California or other state, if appropriate. [n
adchtion, all vehicies shall be operated in a safe manncr. in accordance with the California Motor
Vehicle Code, and in compliance with the posted traffic reguiations of the University, including
parking restnctions.  Fallure to comply with these requircments may tesult in the University
teveking the on-stte deiving privileges ol the offending Subcontractor personnel.

H. HEALTH HAZARDS AND HOLD HARMLESS INDENMNIFICATION

(Appiicable if any work is performed at the Lawrence Livermore National Laboratory's Site 3003

1.

Representations

The Subcontractor represents that it is aware that the Lawrence Livermore National Laboratory's
Site 300 arca, located in San Joaquin County, has dirt formations which contain spores of
Coccidioidomyeosis ("Valley Fever") which {s common o San toaquin County. The
Subcontractor further represents that appropriate precautionary measurcs will be taken by the
Subcontractor, including its lower-tier-subcontractor's, to protect the health of cmplovees, other
workers, including University of California emplovees, or other individuals or personnel who
may be nvolved with the Subcontractor's work or services at Site 300 under this Subcontract.




Certait precautionary measures are described in a pamphlet entitled "Coci {Coccidioidomycosis)
-- Facts About Your Lungs" published by the American Lung Association. The pamphlet may
be obtained from the American Lung Association located in the county in which the
Subcontractor's or lower-tier subcontractor's business is established.

Indemnification

The Subcontractor agrees to indemnify and hold harmless the University and the Government
from any or all claims and expenses, including reasonable legal fees, arising from personal injury,
including death, which may be asserted against the University or the Government by the
employees of the Subcontractor or its lower-tier subcontractor’ who have visited or may visit the
Site 300 area, or other individuals exposed by such employees resulting from the natural
occurrences of the risks cnumerated above, provided the Subcontractor or its lower-ticr
subcontractor, as appropriate, is given written notice by registered mail of any claim instituted
against the University or the Government regarding the subjcct matter indemnificd herein.

Insurance

The Subcontractor agrees to maintain such public liability, cmployer's liability, and compensation
insurance as will protect the University and the Government from the tisks enumerated above
and from any and all claims under any Worker's Compensation Acts, Occupational Discase Acts,
and similar state and/or federal statutes enacted for the benefit of employees. Each such policy
must contain a provision waiving any right of subrogation against the University and the
Govermmment which may arise by reason of any payment under the policy.

L WHISTLEBLOWER PROTECTION FOR SUBCONTRACTOR EMPLOYEES

1.

[-J

The Subcontractor shall comply with the requirements of the "DOE Contractor Emplovee
Program" at 10 CFR Part 708.

The Subcontractor shall insert or have inserted the substance of this clause, including this
paragraph 2, in subcontracts, at all tiers, with respect to work performed on-sitc at a DOE-
owned or leased facility, as provided in 10 CFR Part 708.




APPENDIX C

LAWRENCE LIVERMORE NATIONAL LABORATORY
PROCUREMENT & MATERIEL

SECURITY AND SITE ACCESS PROVISIONS

The following provisions are applicable to the University's Lawrence Livermorc National Laboratory
(LLNL) or Site 300 facilities. The LLNL is located at 7000 East Avenue, Livermore, CA; Site 300 is
located off of Corral Hollow Road, 4 Miles SW of Interstate 580, 10 miles SW of Tracy, CA. As used

herein, the term "Laboratory” includes both facilities; provisions pertaining to one of the facilities are so
indicated.

1.0 SECURITY AREAS & ACCESS REQUIREMENTS

"CONTROLLED" AREAS. The LLNL and Site 300 arc enclosed by a perimeter fence
establishing a "Controlled" area.

All unescorted persons within the Controlled Area of the Laboratory are required to be United
States citizens, to have executed a Department of Energy (DOE) Personnel Security Questionnaire
(short form) and a fingerprint card, and to have undergone security processing and issued a badge,
as further described in Section 2.0, below.

(a) Naturalized citizens must provide proper evidence of their naturalization.

{b) Alicns are not permitted within the Controlled Area of the Laboratory without the written
consent of DOE obtained through the University under applicable DOFE  Security
Regulations

(¢} Personnel making normal truck deliveries for vendors shall be United States citizens and
carry a current operators license. Such personnel will be issued a temporary truck pass, but
security processing will not be required.

"OPEN" AREAS are certain areas within the "Controlled" Area of the LLNL that arc apen Lo
uncontrolled access between the hours of 7:30 a.m. and 5 p.m., Monday through Friday.

[n general, secunity processing and badges wiil not be required in Open Areas of the LLNL between
the hours of 7:30 am and 5 p.m., Monday through Friday, but all Subcentractor's personnel within
an Open Area must be United States citizens.

"LIMITED" AND "EXCLUSION" AREAS are security arcas within the Controlled Areas
cnclosed by 8-foot high sccurity fences, access to which is controlled by guarded cntryiexit posts
or controlled access by individual number (CAIN) Booths.




2.0

In addition to the requirements for access to the Controlled Arcas, any work within a Limited or
Exclusion Area shall alse be conducted under University-provided Protective Services cscort.
Thercfore, it is required that at lcast 48-hours notice be given to the Unmiversity's LLNL Contract
Badge Office or Site 300 Badge Office, as applicable, pror to the Subcontractor’s scheduled entry
tnto a Limited or Exclusion Area. Such notice shail include an cstimate of the amount of time
required te complete the work therein.

"PROTECTED" {SUPERBLOCK) AREA is a secunity arca within the "Controlled” Area of the
LLNL enclosed by 8-foot high security fences and other physical barriers, access to which is
controlied by controlled acecss by individual number (CAIN) booths, metal detectors, and vehicle
sally ports,

Any work within the Protected (Superblock) Arca shall be conducted by personnel who (1) have
excculed an "Authority to Conduct Backeground Investigation and Release Information and
Records” decument, (2) had a preliminary background investigation completed, and (3) have
received a clearance.

Any work within the Protected (Superbiock) Area shall also be conducted under Lniversity-
provided Protechive Services cscort. Therefore, it is requircd that at least 48-hours notice be given
to the University's LLNL Contract Badge Office prior o the Subcontractor's scheduled Colry 1nko
the "Protected” {Superblock) Arca. Such notice shall include an estimate of the amount of time
required to complete the work (herein.

SECURITY PROCESSING:; BADGING

2.1 The Subcontractor shall notify the University's LLNL Contract Badge Office (510/422-7554)
or Site 300 Badge Office (510/423-5221), as applicable, 48-hours prior to initial entry to the
Laboratory. At this ime, the Subcontractor shall state the number of people to be processed.

2.2 Atthe time of initial catrance to the Laboratory, the Subcontractor's personnel shall report to
the LLNL Contract Badyge Office in Building 615, located off of East Avenue between the
Building 411 shipping/recciving entrance and Greenviile Road, or the Site 300 Badge Office in
Butlding T-8306, located off of Corral Hollow Road west of the Main Lntrance Gate, as
applicable, for scourity processing.

2.2.1  All personnel appearing at the Badge Office for entry processing shall present the
following mformation: Subcontractor'’s company name, location of work site, and the
Subcontracter's Subcontract number,

222 The Subcontractor and its personnct wiil immediately thereafter be provided access to
the Controlled Arca, with the understanding that the continned presence of the
Subcontractor and its persenncht at the Laboratory is subject to roview by the
Umiversity based upon a check of appropriate records of law enforcement agencies.

2,23 The Subcontractor and its personnel shail wear badges above the waist and in plain
sight at all times whilc working within the limits of the Laboratory.

2.3 Sufficient badges will be supplicd to the Subcontractor al no cost. The hadges shall remain

2




3.0

4.0

2.4

the property of the Government. The Subcontractor and its persennel shall return the badges
to the Badge Office upon termination of employment at the Laboratory,

Subcontractor's personncl will be processed without charge to the Subcontractor. The
Subcontractor will not be reimbursed for the cost of "lost time" required for the processing of
its personnel.

WORK CONDITIONS & RESTRICTIONS

3.1

3.2

3.3

3.4

3.6

3.7

All Subcontractor personnel assigned for work at the Laboratory, imcluding lower-tier
subcontractors, shall be made aware of and shall comply at all times with these Security and
Site Access Provisions. Permission for access to the Laboratory for any and all persons who
violate these Security and Site Access Provisions shall be revoked.

Subcontractor's personnel access to the Laboratory shall be limited to the work site arcals)
specified in the Subcontract. Personncl working on outside projects are prohibited from
entering any buildings within the area of work, cxcept when granted permission by the
University.,

All personal belongings of the Subcontractor's emplovees, including briefcascs, lunch boxes,
handbags, and vehicles driven by Subcontractor's cmployees, are subjcct to search for
prohibited items, upon entering and lcaving the Laboratory, at the discretion of the
Laboratory Security Department. In addition, subcontractors, matcrialmen, and vendors
entering and leaving the Laboratory arc also subject to search for prohibited items.

Except as otherwise provided in thc Subcontract, work operations shall be limited to the
hours between 7:30 a.m. and 5:00 p.m. Mondays through Fridays, at the LLNL, and between
8:00 am. and 5:00 p.m. Mondays through Fridays, at Site 300, except on Laboratory
holidays. Requests for approval from the University to work at times other than the time
stated herein shall be subrmitied at least 48 hours in advance.

Matenals, parked vehicles or equipment, trailers, or temporary storage buildings shall not be
located within 50 feet of any existing fence, or within 25 feet of power poles or manholes.
Exceptional circumstances shall be as indicated in the Subcontract.

Objects shall not be picked up or removed from the limits of the Laboratory, except for
Subcontractor's materials, or materials removed in and designated by the Subcontract to he
removed from the Laboratory.

All materials for installation and conduct of the work shall be brought into the Laboratory so
as to mimmze interference with the activities of the Laboratory and other work at the
Laboratory,

PROHIBITED ITEMS

4.1

Except as otherwise provided herein, the following iterns shall not be brought within the
hmits of the Laboratory without proper authorization:




4.2

4.1.1 Firearms or other weapons.

4.1.2  Explosives or incendiary devices.
4.1.3 Cameras.

4.1.4 Binoculars or telescopes.

4.1.5 Narcotics and dangerous drugs, marijuana, LSD, cocaine, and other hallucinatory
substances.

4.1.6 Alcoholic beverages.

4.1.7 Poisonous or corrosive solids, liquids, or gasscs.

4.1.8  Electronic transmitting or receiving devices, except radio equipment that is installed in
vehicles and operating on frequencies assigned by the Federal Communications
Commission (FCC). Citizens Band radios and mobile telephones may be used only
for communication between elements of a Subcontractor's organization.

All prohibited items listed above may be confiscated if they arc brought into the Laboratory
without permission or if they are being used for other purposes than those stated in the
request.

Writtcn permission from the Laboratory Security Department shall be obtained for cach
prohibited item brought into the Laboratory if such items are required for execution of the
work.

4.2.1. Permission shall be requested through the University's Technical Representative or
Techmcal Relcasc Representative, including a statement of need, the period of time
that the item will be required, and the person responsible for its usc.

4.2.2 The items shall be removed from the Laboratory immediately upon termination of
their need or termination of the period stated in the Subcontractor's request.

5.0 FENCE PENETRATIONS

5.1

5.2

3.3

5.4

No penetrations shall be made over, under, or through cxisting security fences located within
or on the perimeter of the Laboratory without the permission of the University.

All required security fence penetrations shall be conducted under Protective Services escort.

Temporary barricades shall be installed for all penctrations when work requiring Protective
Services escort is not in progress. These barricades shall be located at the existing fence line,

and the Subcontractor shall use panel inserts supplicd by the University, or other approved
materials.

The installed barricades shall be approved by the Laboratory Security Department and shall
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provide the same degree of security protection as afforded by the existing fence.

6.0 USE OF EXISTING RQADS

6.1  All Subcontractor's personncl, and other persons assigned for work at the Labomitory, shall
be made awarc of and shall comply at ali times with the following requirements:

6.1.1 Posted speed limits
6.1.2  All signs and posted notices,

6.2 Points of access to the work for vehicles and personnel shall be as desipnated on the
Subcontract drawings or as stated In the Subcontract.

6.3 Oualy vchicies with pncumatic tires shall be allowed on cxisting roads.
6.4  All motorized equipment shall be equipped with mufilers.
6.5 Use of Laboratory roads for heavy traffic shall be minimized,

6.6 Only certain existing roads within the Laboratory shall be designated for the Subcontractor's
usc. Other roads shall not be used without first obtaining permission from the University.

0.7 All Laboratory roads shall be kept open at afll times. When obstructions on existing
Laboratory roads are required because of the work, approval shall be obtained from the
University and compiete detours or other temporary measures shall be established paor to
the start of other work.

6.8  Suitable temporary barricades, fences, or other structures as required shall be provided and
maintaincd for the protection of the public, traffic, and personnel about the work site; walks
around any obstruction made in public places shall be provided; and sufficient lisht on or near
the work-area shall be maintained to protect workers, travelers, and other personnel from
injury during all hours of darkncss.

6.8.1  All burricades shalt be provided with battery-operated waming lights durng hours of
darkness,

6.8.2  No lighting with open flames shall be permitted.
6.9 The Subcontractor is responsible for all damage to utilities, strecls, curbs, and gutters
resulting from its work, and shall at its own expense repair all such damage at the completion

of this work, or sooner if directed by the University,

7.0 PARKING

7.1 Svbcontractor's Vehicles

741 Vehicies and equipment shall be parked only in areas completely off the existing




5.0

9.0

7.2

Laboratory reads, or in areas designated for parking within the work-arca limits.
Access for other types of vehicles may be requested through the University.

7.1.2 Cranes, booms, drilling rigs, and similar tall equipment shall be kept clear of overhead
electrical conductors. The Subcontractor shall be responsible, and shall hold the

Umiversity harmlcss, for any damage or imjury caused by unsafe acts of its operators.

Persomal Vehicles. Parking space for the private vehicles of the Subconiractor's personnel

wiil be available within the cstablished parking lots of the Laboratory, or entircly off the
Laboratory site. No pnivate vehicles are allowed into any other arcas of the Laboratory,
cxcept as speeifically stated in the Subcontract or with the permission of the University. The
Subcontractor shall transport its personnel to the job site in Subeontractor vehicles.

WORK-AREA LIMITS FOR ROADS AND UNDERGROUND UTILITIES

a.

8.2

The work-area limits for road work shall extend 100 feet from the top of all cuts and the toc
of all fills on each side of the road.

The work-area for underground utilitics and overhead power lines shall extend 100 feet on
each side of the service to be installed. This shall apply when the utility or power lme
cxtends beyvond a designated building work-arca limit.

BLASTING AND HAULING OF EXPLOSIVES

9.1

3.2

Blasting of rock and other materials is not permitted at the LLNL, and is not contemplated at
Site 300. However, if it becomes evident that the use of cxplosives at Site 300 is required, the
Subcontractor shall notify the University 24 hours in advance of cach blasting operation,
stating the quantities and type of cxplosives proposed, and shall oblain approval from the
Utiversity for cach blasting operation. Explosives cxceeding 6 pounds for cach detonation
will not be permitted.  All blasting operations shall be conducted in accordance with the
requircrnents of the State of California CRR Title &, Chapter 4 Subchaprer, 7 - General
Industry Safely Orders,

Explosives shall not be brought, hauled, or moved into, within, or away from the boundaries
of Site 300 withoul first obtaining permission in writing from the University.

9.2.1 Approval shall be requested from the University 24 hours in advance for cvery haoi
or move required, and all cxplosives shall be removed at the end of the working day.

92.2  The quantities and type of all cxplosives delivered to Sitc 300, guantities used for
cach detonation, and quantities removed from Site 300 at the end of the working day
wlil be cheeked by the University,

9.2,5  All vehicles used for hauling cxplosives shall be properly marked und shall compiy
with the applicable State of California Highway Safety Requircments.

(END OF PROVISIONS)
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1.0 Introduction

1.1 Background

The Lawrence Livermore National Laboratory (LLNL) and the Los Alamaos National
Laboratory (LANLY), operated by the University of California for the United States Department
of Energy (DOE), as part of DOE's Accelerated Strategic Computing Program {ASCI, which
also includes Sandia National Laboratories) are jointly seeking to accelerate the development
of Tera-scale computing capability on clusters of shared memory multiprocessors {SMDPs).
This activity is known as ASCI Blue.

Thus etfort is part of the focused DOE Accelerated Strategic Computing Initiative of the
stockpile Stewardship Program. Because of the US commitment to ending underground
nuclear .esting, dramatic advances in computer technology are required o make virtual
testing and prototyping viable alternatives to traditional nuclear and non nuctear lest-hased
methods.

To economically accommodate full support of new 3-D massively parallel applications we
require the achievernent of sustained TeraFLOP /s performance for a representative Stockpile
Stewardship problem on a scalable cluster of SMUIs, a scalable software /middieware
environment that supports large-scale code execution and development, a high bandwidth,
low latency clusier interconnect, and siting of equipment at one of the Laboratories for at least
two years.

The US commitment to ending underground nuclear testing, constraints on non-nucleac
testing, and loss of production capability call for new means of verifying the satety, rehability,
and performance of the US nuclear stockpile. One of these means is compute-based virtual
testing and prototyvping of nuclear weapon svstems. ASCT s one element of DOE's Stockpile
Stewardship Program, designed to advance DOE/ Defense Programs computational
capabilities to help meet the future needs of stockpile stewardship. ASCI will create the
lzading-edge computational maodeling capabilities that are cssential for maintaining the safoty,
reliability, and performance of the US nuclear stockpife in the absence of underground testing,

ASCTapplications require immediate computational throwghput sains of T8 or muore over

current supercomputer capability and future enhancements well bevomd the Teral LODP /s
range over the next several vears.

Pebroare §20 00 Ve snaleotenn ol Aok
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It is important to emphasize that the driving force for ASCI is the Stockpile Stewardship
Program. This motivates the need for the development of suitable application codes, the
suprporting computational problem solving environment, as well as hardware platforms upon
which the applications can be executed.

The purpose of this activiry is the realization of large scale numerical simulations sutficient o
support the Stockpile Stewardship Program. Although the ultimate goal of the ASC program
15 a compultational capability far bevond TeraFLOP/ s, the initial research objective targets a
perfommance level of one to tens of TeraPFLODP /-« sustamed performance on ASCH applications.
The culmination of the R &D activity will be a reliable. robust svstem capable of delivering
Tera-scale pertormance on large scale ASCLapplications.

Hovwever, this i oot astandard hardware procurement, bus rather Subcontractor research and
developiment. [he Subcontractors ability to provide the voery Bich performance computing
capamility necess, NS AR TR T N TUA IR amed Sk Pilu Slewn 1H|'IJE"' b0 Li‘-J'H}"l][lH"'

J}"["lu At {onay ther wath tie L niversiy s evpertse m apphicanons development, s expected
oy produce the desired resalt: Tera-scale computing. Avcompehshinge the ageressice ASCH ezoals
will require ssgnihcant monetary investmoent by e University and execution of a highly
conmples vescarch and developrent strategy B he Sebcontracior,
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1.2 Description of Work

The objective of this R & D activity is the development of a scalable SMP cluster-based system,
including ail hardware and software, that will provide sufficient capacity and capability to
develop, debug, and execute large simulation codes at the TeraFLOP /s performance level in
support of SBSS.

The Subcontracter shall:

1.2.1  Detailed Project Plan (MR}
Provide a detailed project plan for the ASC] Blue development project.

1.2.2  Execute Development Plan (MR)
Accomplish the mijestones of the Subcontract; accelerate the development of hardware
and sottware for the purpose of achieving the stated Tera-scale performance goals.

1.2.3  Install ID System({s) (MR)

Configure, mstall, support and maintain the Initial Delivery {ID) system, including
hardware and software, at LANL or LLNL. At the option of the University, install an
additional ID system.

1.2.4 Technology Refresh {TR)

Provide hardware and software technology refresh to those systems as available.

1.2.5 On-site Support (MR)

Provide on-site assistance to Laboratory applications developers.

1.2.6_ Scalable Development Environment Goal (MR)
Demonstrate the scalability of essential software capabilities in the appiication
development enviranment across the clustered SMP systemn.

1.2 7 Sustained TeraFLOP Performance Goal {MB)
Demonstrate sustained TeraFLOP /s performance on the sPPM Science-Based Stockptle
Stewardship application.

1.2.8  Three Peak TeraFLOP Performance Goal (MR

Demonstrate a machine with the senm of pmk Jrmd susiamaed PeTtorTance af at lease toar
i3 1.

129 install Sustained Stewardship TeraFLOP (S5T) System (IMB)

Contirure, msdali, support, and maintain the TeraPLOD s sealable clasters at AN or
RN
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1.2.10  Memory Upgrade (MO}
At the option of the University, upgrade the TeraFLOP /s scalable dusters as described in
paragraph 6.2.15.

1.2.11 Performance Reviaws (MR)
Apply Laboratory-provided metrics (including quarterly reviews) during the course of the

contract to gauge progress.

1.2.12 Successful Project Completion (MRB)
Demonstrate the achievement of the development objectives at the conclusion of the

contract.

End of Section 1
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2.0 ASCI| Applications Qverview

ASUI applications codes will generally perform compiex t'me-dependent three-dimensional
simulabions of multiple physical processes, where often the processes are lightly coupled and
will require physics models linking microscale phenomena to macroscopic response. These
codes will address nuclear weapons issues relating to safetv, performance, aging, and
remanufacturing which are of interest to the DOE Weapons Laboratories in support of SBSS.
The ASCI codes will include multi-material shock hydrodynamics, radiation and particle
transport, atomic physics, material properties, and structural response.

Demanding stockpile stewardship issues are expected to drive intense development of ASCI
applications codes and advanced numerical algorithms and will require innovative software
techniques to achieve the necessary delivered performance on advanced computing platforms.
Current application characteristics and expected trends are described below, although ASC]
apphcations codes and numerical algorithms are expected to evolve rapidly.

Current ASCT appiications are generally based on finite difference algorithms on 3D
geometries represented by regular Cartesian, logicaily-regular hexahedral, or unstructured
tetrahedral meshes. Regular mesh codes are likely to tnclude lime-dependent adaplive mesh
refinement (AMR) whereas unstructured mesh codes already support reconnections. Finite
element-based applications are possible as well. Time-dependent simulations will be the
norm. They include explicit, and coupled explicit-implicit algorithms. Many applications will
simulate multiple coupled physical processes collectively in time. Some of the processes may
be localized to particuiar spatial domains or even in time. There will be applications that
simulate continuous fields and some that simulate discrete particles or states.

Multi-material hydrodynamics codes based on Euierian, Lagrangian, and arkitrary-
Lagrangian-Eulerian (ALE] formulations tend to be explicit in time, use neirest-neighbor
spatial ditferencing, and employ sophisticated matecial property models. Eulerian codes
usually have mtertace tracking and reconstruction. Multiple strategies for AMR SUpPOTEIn
Eulerian codes are being explored, The radiation and patticle transport methods under
mvestization inglude diffusion, P, simplitied Pp, discrete ordinates, and Monte Carlo
formulations. The diffusion, 17y, and simplified Pp algorithms all resemble typical standard
tinite difference diffusion methods, Discrete ordinates alzorithins may invelve a direct-sabve
wavetront sotution steategy. The Monte Caclo algorittims invetve discrete pacticle lracking,
Atonud physics codes involve electronic state cateulations. Matertal properties codes involve
Mmaolecular dynamics style simulations at the microscopic or grain level Structural codes
Bandic material deformation and flone, eneray dir;ﬂiparmn, amd srrese and Stram mixizling at
e miacroscopw seale and aee tepically dnite cloment based.

[t mapor emphasis for ASCHapphaabions will be on the desicn, development, refinemernt, and
e ettt parailel 30 codes an Large pacallel computer syslems; in addition, ther may be
portante to machines as small as single processor workstations 1o facilitate code development,

Flee codes wnl] Fas serttien iy <tandarcd Fortran 90 Fortran oo, Coand C-+, with this ardermy
ridlevting the expected usage o each languare. Mivtares of these Jangnages eeprecially
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Fortran and C, are typical. Use of typical extensions to Fortran 77, such as automatic arrays,
pointers, and MIL 5TD 1753 extensions, are common. Parallel code implementations are
expected to use both explicit domain decomposition with MPI message passing and some

form of shared memory multitasking on SMP systems. [t s also likely that some codes will use
MPl message passing simultaneously both within an SMP and across SMPs. Access to shared
memory multitasking is expected to be through automatic or directive-based compiler support
or through system calls for explicit thread management and control (e.g., POSIX threads).
S-;:IITIE" exploratory usage of High Performance Fortran (HPF) or of parallel C languages might
also occur,

Erd of Seclinon 2
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3.0 Vision for Tera-Scale Computing

3.1 Hardware Environment

The approach taken by this effort is based on providing the requisite computational resources
through clusters of shared-memory multi-processor systems, or so-called SMPs. We view
clustering of SMPs as an economically viable mechanism for achieving the maulbiple
TeraFLOP /s levels of performance required by stockpile stewardship applications. We do not
necessarily mean to indicate by SMP the narrower concept of bus-based Symmetric Multi-
Processors. Rather, our concept of clusters of SMDPs has six components to it

a hierarchical system of memories and {atencies;
= mubiple high-performance distributed systems;

* shared-memory over a significant and economical computational reseurce with low-
latency, high-performance memory access;

* mulli-processor, supporling a shared-memory environment across multiple processors;

* commodity priced SMDs which represent high-end systems of a regular commercial
product line (they are not special purpose designs);

* commodity priced (third-party} peripherals.

Shared-memory, high-end, microprocessor-based, multi-processor cornpnate servers in the
context of this activity are typical examples of the envisioned SMP machines.

The emerging clustered SMP computing environment will ultimately support a hierarchical
distributed computing paradigm covering the full range of the memory and latency
hierarchies encountered in clusters. We envision these SMP clusters Lo be assembled from
building blocks whose size is determined by market economics. The approach we wish to take
extends beyond the MPP strategy for large scale parallelism in which up to thousands of
processors are interconnected in a homogeneous, flat, distributed memory system in which
mter-CPU communication is handled by meszage passing, This ASCT activity will
accommudate applications targeted for MPPs but its real advantage lies in the abilitv to exploit
the computational poswer of multiple svstem ageresation strategies,

Fow sdeabwize tor the 5P bailding Dlock i this approsch s determined by a balance of cost
ctlivvtivenes= relabilite, hardware Ssollwane soalability, the number of processors per Shil
Ad number o SMPs in the dusters, We anticipate that this alance mayv change over the
Hletime ot the contract. Qur preference is for the capabiling on ASCEapplications of a single
STt bee as Jarge as economicallv vialle.
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Clusters of SMP systemns that can address the anticipated stockpile stewardship applicalion
requirements are anticipated to scale according to the following ratios. These ratios were
developed through the Laboratories” multi-year experience with addressing challenging
computational problems on high performance computing systems from a variety of
application domains.

1 FLOP /s peak performance /
5 - 1 byte memory size /
1 -100 byte disk storage /

4-16 byte per second L1-L2-cache bandwidth /
1-3 byte per second memory bandwidth /
(.1-1.0 bit per second communications bandwidth /
0.01 - 0.1 byte per second disk bandwidth

Building and delivering a Tera-scale computing resource is a daunting task. Within the
context of a research and development contract it is anticipated that a well balanced hardware
approach will follow the following four notional phases: 1) an Initial Delivery (ID) system for
AsClapplication code development; 2) technology refresh as the ID system ages and fruits of
the ASCT project become available; 3} a TeraFLOP/s system with a peak plus sustained
performance of at least four (4.0) TeraFLOPR/s; and 4) memory upgrade,

Due to 5B5S programmatic requirements, the University has developed a general schedule for
delivery of hardware and software assets. Of prime consideration are the decoupling of
compute and memory 55T deliveries and the timeliness of an Initial Delivery (1D} system for
code development.

Target
Delivery Date System Metrics
— e o e ———————————
9l days after Initial Delivery | 100 GFLOF /s Peak Performance, 30 GB Main Memaory,

contract award {Lst Systern) | 2.5 TR RAID Disk

D) days after Inttial Delivery | 1000 GFLOT /s Peak Performance, 50 GB Main Memaory,
cordract award (Optional 2nd | 2518 RATD Disk

System)
2 CTY 1998 221 Delivery | Sustained sPPM TEFLO /s performance. Memory to
Peak FLO /s ratio 15 {0167 At least 2311 RAID [hsk
2 CY 9GS SW Scalability | Scalability of the application development cnvironment
tools acress the clustered SMP system.
Q1 Y 194t Memory [Increase memaory to Peak FLOP /s of S5T from 0167 up

Upgrade | odl3 Additional 50 TB RAID Disk,
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3.2 Software Environment

The spirit of ASCI is “One Program—Three Labs.” All thr 2e National Laboratories will
participate in applications development, testing and applying the resources. This has
tremendous impact on the software environment which, of course, is the key to the success of
this activity. Effecliveness is expected to occur through system integration and the
development of “middleware” software which allows clusters of SMPs to effectively suppaort a
single compulation. Hardware transparency is essential in many areas if we are to preserve
the investment in the applications beyond the lifetime of the hardware.

As has been previously stated, the objective of this requirement is to provide a platform for
ASCl applications that is over two orders of magnitude more powerful than that available at
LANL and LLNL today. To put it more directly, the purpose of this activity is to provide a
Tera-scale computing environment for the very demanding applications required for Science-
Based Stockpile Stewardship. A truly usable Tera-scale computing resource requires a
sottware environment that scales as well as the hardware and provides a rich scalable code
development environment. This point can not be overemphasized.

The University is aware that a Tera-scale software environment is an enormous expectation.
The software requirements are aimed at setting out our vision of what is necessary to achieve
the ASCI program goals. However, just as in the case of the hardware, the very high
pertormance computing market must significantly stretch to meet these objectives. Therefore,
It is our strategy to encourage the Subcontractor to accelerate soltware development Necessary
to achieve these objectives. It is anticipated that activities related to this Subcontract will have
at least three generai phases. These phases are purely notional (i.e., they don’t correspond to
coniract milestones) and are intended for informational purposes only.

[n the lirst phase, there will be intensive applications code development on the 1D system. In
addition, it 15 anhcipated that there will be a Subcontractor etfart to advance the code
development environment and systom management tools. [n this phase basic ASCT
applications development will take place either within an SMP utilizing the SMP
programming paracdigm {exphiat parallelism exploited with POSIX threads or implicit
parallelism exploited by the compiler) or utilizing message passing via MPI both intra-SMP
and intra-cluster. The choice will depend on the best implementation for specific physics
praackages, ASCEHapplications will be combinations of many physics packages and will contain
Both styles of parallelism. On the svstems side, it bs anticipated that development will be
needed (o assure robustness and extend the features of the code development environment on
a simgrle SMVP. This wall inctude compilers, loaders, debuggers, performance analysis tools,
sang seheculing, resource management, 13CE and svstem administration to name but a few.
This i mosthy aninteractive code developoent snvironment,

huthe second phase, it s anticipated that the appiications will need more “hatch” compubng

e ax well os interactive code development corcles, Development, on the svastem side, will be
extending the cluster notion ta provide more of a “single svstem mmage™ and aperation as a
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single unit. Basic development of SMP cluster wide reliability, availability and serviceability
(RAS), gang schedu ling, resource management and performance analysis tools will be
extended from an SMP-specific focus to cluster-wide. To give a specific non-trivial example, it
1s anticipated that a cluster wide process and session identification space will have to be
developed to support the single system image, gang scheduling and resource management.

In the third phase, it is anticipated that most of the exploratory code development
environment and the system software development will be completed. It is in this phase that
the software productization activities will dominate. That is to say, the third phase will be
dominated by extending and productizing the good ideas (and implementations} and
discarding the weak ones.

Having given this general anticipated progression of activities, the Subcontractor shall be
responsible for clearly delineating a coherent and credible software development steategy to
achieve the ASCI project goals. -

EFnd of Section 2
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4.0 55T High-Level Technical Requirements

The end product of the ASCI Blue research and development activity is a well balanced
cempute resource over one hundred times more powerful than those currently available at
either LLWL or LANL. It will be focused on solving the initial critical problems, that is, the
large-scale application problems at the edge of our understanding of weapon physics. This
sustained Stewardship TeraFLOP (SST) system must be useful in the sense of being able to
deliver a large fraction of peak performance to a diverse scientific and engineering workload.

It must also be useful in the sense that the code developrment and production environments are
robust and facilitate the dynamic workload requirements.

The specifications below define a Sustained Stewardship TeraFLOP /s SMP scalable cluster
based on the performance of the sPPM demonstration code identified in Section 6.4.
Obviously, the Subcontractor wil necessarily have to estimate the efficiency of sPPM on tie
proposed system in order to determine what to actually bid, price and ultimately deliver to
meet the mandalory requirement identified in Section 4.1.1.1. If the efficiency of sP'M on the
proposed system is below 33% then more than three peak TeraFLOP/s of computational
resources will be required. However, if the sPPM efficiency is preater than 33%, the
subcontractor will deliver less than three peak TeraFLOP/s to meet section 4.1.1.1. In any
event, the sum of peak plus sPPM sustained performance must be at least 4.0 TeraFLOP /s. In
the University’s view, this issue will motivate additional Subcontractor innovation during
contract execution.

Due to the classified and unclassified ASCI programmatic requirements the SST system must
function in the classified (RED)} and unclassitied (BLACK) network environments. In addition,
we anticipate the frequent (on the order of once a week) switching between the RED and
BLACEK envirconments. We require that the transition time between RED and BLACK {and
vice-versa} be less than sixty minutes. The intense code development effort invoived in the
ASCT program requires a stable ASCI code development environment {(oDE) be available
concurrently in the RED and BLACK network environments, ['o be useful, this CaDE must
have a mintmum representation of all the key hardware features of the la reer migratable 55T
compute resources and allow for the full application development cycle (edit, compile, link
and debug). These requirements imply that no CPU or SMP local disks may be emploved.
The disk and external petworking requirements in this Statement of Work are for the
agoravate of both RED and BLACK network environments.

Develomment of the SST shall comply with the requirements identified in section 6.0,
Implementing a Sustained Stewardship TeraFLOD /5.

The specitic bardware and software Mandatory Requirements the 55T svstem shall meet are
delmeatza i sections 1 amd 4.2 with {MR) desiznation.

Inaddition to the mandatory bardware and software requircrnents, the subcontractor inay
detiver any Target Requirements (TR) for the $ST, and anv additional features consistent with
the objectives of this project and Subcontractor’'s Research and Development Plan, svhich the
Subcontractor belheves will be of benefif to the priect,
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4.1 55T Hardware High-Level Requirements

4.1.1 Scalable Cluster of SMPs

4111 Sustained Stewardship TeraFLOP SMP Scalable Cluster {MB)
The Subcontractor shall provide a Sustained Stewardship TeraFLOTD /s (55T) system

composed of multiple Shared memory Multi-Processors (SMPs) connected wvia a scalable
mitra-cluster communications technology. The systerm shall have a peak plus sustained
performance on the sPPM benchmark of at least four (4.0) TeraFLOP /5. The
subcontractor shall provide a best effort to obtain a sustained performance of one (1.0}
TeraF1LOP /s (1.0x10" floating point operations per second} on the sPPM benchmark.

Example: It “p” s the peak performance of the system and “s” s the sustained on
sI'T'M performance of the system, and if we define the macnne efficiency as e =s/p,
then the above equation becomes:

Hence,

p(1/2)24/15=267, p(1/3)24/133 =30and p{}/5) 2412 =33

41.1.2 S8T Component Scaling {(MR]
In order to provide the maximum flexibility to the Subcontractor in meeting the goals of

the ASCT project the exact configuration of the 55T SMUI scalable cluster is not specified.
Rather the 55T configuration is given in terms of lower bounds on component
attributes. The SST SMI” scalable cluster configuration shall meet or exceed the
tuliovwing parameters:

« Memory Size ={.5TB

o DiskSpace =73TB

« Cache Bandwidth/DPeak FI* (Byte/s/FLOP 5} 2 4

« Memory Bandwidth/Peak FP (Byte/s/FLOP/5) = |

e [ntra-Cluster Network Bi-Section Bandwidih = 0.5 Th/=
o Systemn Peak Disk 1/ Bandwidth = %0 GB /s

£.1.1.2.1 Additional Intra-Cluster MNetwork Bi-Section Bandwidth (T5)
The Subcontractor may provide a configuration identical to that spevified in

Requirement 4.1.1.2, but with an intra-Cluster Network Bi-Section Bandwidth = 1.3
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4.1.1.3 SST Applications Memory (MO)
The Subcontractor shall install at least 1.5 TB of memory in the 53T as an option.

4.1.1.4 Cluster Wide High Resolution Event Saguencing (TR)

The 55T may include hardware support for a cluster-wide real-time clock or other
hardware mechamisin for cluster-wide event sequencing. The resolution of this
mechanism may be less than 1.0 micro-second (1x10% seconds). This facility would be
used for parallel program debugging and performance monitoring.

4115 Cluster Interconnect Reliability and Performance (TH)

If interconnect components fail {e.g., SMP network interface, network stage link, router
or swilch}, each SMP may still be able to communicate with ail other SMDs over the
cluster interconnect. That is, there may be multiple interconnect paths or routes
between SMPs so that, in the event of interconnect component failure, each SMP can
stili communicate with all other $MPs. The SMP interconnect may have the ability to
segregate network traffic so that operating syslem related traffic {e.g., I/0 senvice, 05 to
C¥3 communication) does not interfere with user data communication traflic.

41.186 Cluster Interconnect Link Bandwidth (TR}
The network bandwidth available to each SMP may be capable of sustaining at least {1.1

GB/s per peak GFLOP /s of ProCessing power.

Example: If the Subcontractor proposes 59 SMPs each with 64 processors rated at (.8
GILOP/s peak, then cach SMP link bandwidth may be rated at 64*0.8%L1 GB/s = 5.12
(:B/s. This would require 51.2 HIPP! (800 Mb/s} ports.

4.1.1.7 Cluster Interconnect Latency (TR]

The cluster interconnect latency, as measured by sending a mintmum length M1
message from user program memory on one processor in the SMP cluster to user
program memory on any other processor in the cluster and receiving back an
acknowledgment divided by two (standard MPI user space ping-pong test), may be less
than 5.0 micro-seconds (3x10% seconds).

4118 Remote Memory Access (TR

The system may include support for remote memory reads and writes. A remnote
memory read returns the same data that a processor residing in the SMPP with the
runote memory locabion would have seen tf it had read the location at the same tume.
similarly, a remote memory write updates the location in a remole memaory in the same
way that a local processor memory wrile would have done. This remote memory access
muechamsm may include hardware memory protection that protects the memory space
ol each individual user from all other users within the cluster,
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4.1.2 Shared Memory Multi-Processor

4121 SMP Platform (MBE)

The Shared memory Multi-Processor (SMP) platforms shall be a set of CPUs sharing
random access memory within the same memory address space. The CPUs shall be
connected via a high speed, extremely low latency mechanism to the set of hierarchical
memory components. The memory hierarchy consists of at least processor regsters,
cache and memory. The cache may also be hierarchical. If there are m uitiple caches,
they shall be kept coherent aut:}matmall}r by the hardware. The main memory may be a
Non-Uniform Memory Access (NUMAj) architecture. The access mechanism to every
memory element shall be the same from every processor. More specifically, all
memaory operations shall be accomplished with load /store instructions issued by the
CPU to move data to/ from registers from/to the memory.

41.2.2 CPU Characteristics {MR}

Each 5MP shall be an aggregate of homogeneous general purpose computers (CPUs)
consisting of high-speed arithmetic, logic units, and memory, together with the
necessary control arcuitry and interprocessor communications mechanism(s). Each
shall execute fixed and IEEE 754 Aoating-point arithmetic, logical, branching, index, and
memory reference instructions, A 64-bit data word size shall directly handle IEEE 754
floating-point numbers whose range is at teast 1035 to 1035 and whose precision is at
least 14 decimal digits. The CPUs and memory hierarchy shall provide an appropnate
mechanism for INterprocessor COMImumcation, interrept, and synchronization.

4.1.2.3 Minimum CPU Pedformance (TR
The minimum qmgle (PU performance, as measured by peak performance, may be at
least five hundred million 64-bit floating point operations per second (500 MF‘LDP;’&}

41.2.4 Minimum SMP Feriprmance {TR}
The mimmum SMEP performance, a5 measured by peak pertormance, may be at Jeast six

billion 6d-nt Hoating point operations per second {6 GELOP /s).

4125 IEEE 754 32-Bit Floating Point Numbers (1K}

The CPUs may have the ability to operate on 32-bit [EEE 754 tluoating-point numbers
whose range is at least 103 to 1097 and whose precision is at least 6 decimal digits, tar
improved memory ttlization and improved execation fimes.

4.1.2.6 Test-And-Set instruction {TH)

The Subcontractor may provide Ssubhicient atomis nstructons fegr, st and-set or lenail-
and-clear) aiong with some atormic incrementing instraction {e.r, test-and-add or tetch-
and-increment/ fetch-and-decrement) so that the usual higher level svnchromzations
(Le., critical section, harrier, eic) can be constructed. Additonaily, these
synchronization instructions or thetr higher-tevel equivasents nay be diredtly accessiblo
from user programs,
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4.1.2.7 Programmable Clock {TR)

There may be a real-time clock per CPU capable of causing a hardware interrupt after a
preset intervatl (i.e., a programmable clock}. The clock frequency may be at least one
megahertz and the preset interval may be capable of being set in increments of 10
microseconds or less. There may be at least 16 seconds allocated for the time interval,
This clock may have at least 24 bits.

4.1.2.8 Hardware {nterrupt [TR)
The SMP may have hardware support for interrupting given subsets of computational

processors based on conditions noted by the operating system or by other
computational processors within the subset executing the same user appiication.

41.2.9 Hardware Periormance Monitors (TR)

The CPUs may have hardware support for monitoring system performance. As much
of this data as possible may be made available directly to applications programmers
and to code developrment tools. Memory hierarchy behavior, counting floating point
operations and message passing performance are of particular interest.

4.1.2.10 Hardware Debugaing Support (TH)

The CPUs may have hardware support for debugging, and in particular, hardware that
enables setting data watch points {e.g., hardware interrupts on read /write to a specilic
virtual memeory location).

4.1.3 _ Memory Hierarchy

4.1.3.1 shared Main Memary (MR)

The main memory (as distinct from cache memory) shall be high-speed, single-byte
addressable, random access, single-bit correcting, double-hit detecting (SECDED}. All
components of the main memory (e.g,, local and remote) shall be addressable by a
single mechanism, (e, load /store instructions), from all compute CPUs i the SMID.
Memeory which is directly addressable by only a subgroup of the processors shall be
part of a cache, if present. Note that this does not require that the distance (as measured
in latency or bandwidth) to every memory element be the same from everv processor.

4132 Memeory Hierarchy Latency (TR}

Each SMI* may inchrde a memory hierarchy of at least processor registers: cache; main
memary. The cache may be hierarchical. The matn memory mav be a Non-Uniform
Memory Access (NUMA) architecture. The load and store latency between processor
registers and the slowest cache compenent mav be no larger than W processor clucks.
The load and store latency between processor registers and main memory may be no
larger than 10 processor clocks if the slowest cache component is at [east 3.0 M B o size
and no larger than 20 clocks if the cache 15 bess than 440 M3 o ize. I nain memaory is |
NUMA, then this requirerment is between the processor reyisters amd the most distant

(slowest] memory element in the SMP address Space, assunting a best case memory

ACCESS SCenaArIo.
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4133 Additional Physical Address Space
Each SMI may have the capability to directly address at least ten (10.0) TB of physical
memory with at least 44 bits of physical address space.

4.1.3.4 Memory Consistency Model (TR)
Within an SMP, a weak memaory consistency model is allowed if there are specific

hardware constructs (available to application programs) that can enforce a strong
{(sequential) memory consistency model for sequences of instructions (i.e.,
synchronization). This is sometimes known as a weak memory reference ordening
model with additional hardware support for synchronization.

4.1.4 BED/BLACK Resource Usage Model

41.4.1 REC/BLACK Cade Development Environments (MO}
The sSubcontractor shall provide sufficient resources to support independent concurrent
classified and unclassified code develﬂpn‘tent environments (CoDEs). The majerity of
the 55T compute resource shall migrate between the two CoDEs. Each Col)E shall
consist of some portion ot the disk I/0 and external networking resources. The CoDE
shall have suificient computational capability to directly compile and debug
applications that implement the full hierarchical distributed memory model (Le., it must
have representative portions from the entire memory latency and bandwidth
hierarchy).

4142 RED/BLACK Y0 Resources (MR}

The disk space provided to meet requirement 4.1.1.2 shall be spit into two separate
independent, external network and disk I/0 subsystems {one RED and one BLACK).
The aggregation of these two 1/0 environments are used to compute the total external
network interface and disk resources provided. The SMP cluster shall be able to boot
from either of these I/ O subsystems,

4,143 REC/BLACK Migration {MBR]

The 55T compute resources shall migrate between classified (RED) and unclassified
(BLACK) usage in less than sixty (60) minutes. The migration shall consist of at least
the tfollowing steps: SST compute resource shutdown {and possible power ¢yveling when
migrating from RED to BLACK); the [/0 and external netwuork interface resources
associated with one classification environment be physically decoupled (rom the SMT
Cluster and the external network interface resources associated with the other
classitication environment reconnected; and reboot the 55T compute resources.
Decoupling shall be by a phvsical separation of at least 1.0 toot. There shall be no
writeable (by any user other than privileged users) non-volatie memaore in the svstem
except in the detachable, independent REDH BLACK file storave subsuvsiems,

4144 Sa31 BAID Arrays (TR

All disk resources provided may be RATD 2 or RAID 3 arravs, The ATD units mav
have lugh avatlability characterstes, These imclade no dundant fLarioner et saiprgrlivs
and tam 1145 Lrwclp.:!b]{:* disks, the cavabilily toorun in degraded muode (one disk A RALT
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string failure}, and the capability to rebuild a replaced disk on the fly with minimal
performance impact.

4.1.4.5 Singte Sustained /O Bandwidth (TR}
The minimum sustained transfer rate for reading or writing of a single 1.0 GB file to or
from a single logical file system may be no less than 20 MB/s.

4.1.4.6 Parallel Sustained /O Bandwidth (TR)
The minimum sustained parallel I/O transfer rate for reading or writing of a parallel
10.0 GB file to a parallel file system may be no less than 0.002 Byte/s per peak FLOP/s.

Example: A 3.0 TFLOP /s 55T system may deliver 0.002°3000 = 6.0 GB/s parallel I/O
bandwidth to a single application tunning on the entire S5T. This would allow a code
to write a 0.5 TB restart dumy in a little under 2 minutes.

4.1.4.7 Cluster High Speed External Network Interfaces (TH;]

The 55T system may inciude a minimum of 0.00125 Bit/s per peak FLODP /s of aggrezale
external netwaorking bandwidth. The systern may also include at least 4 HIPTI
connections (2 for the RED partition and 2 for the BLACK). The Subcontractor may
work with the University to assure these connections will be capable of interoperating
with existing or future LANL or LLNL systems and network gateways.

Example: A 3.0 TFLOP /s S5T system may have (.00125*3,000,000 = 3750 Mb /s external
network bandwidth. This can be accomplished with approximately 6 QC-12 (650 Mb/5)
external network interfaces.

4.1.4.8 Cluster O Upgradeability {TH)
The disk capacity may be field upgradeable to twice the initial system capacity.

415 Reliabiity, Avaiability. Serviceability and Maintenance

4.1.5.1 Power Cycling {(TH)

The system may be able to tolerate power cveling at feast once per week over its life
cycle,

4.1.5.2 Hot Swap Capahility {TR)

Haot swapping of failed Field Replaceable Linits (FRLs) may be possibie without power
cyeling the cabinet in which the FRU 13 located The maximum number of components
[such as CI'Us, memory, disks and power suppilies) contained oo on one FRU mav be
less than 1% of the components of that tvpe in the system.

415.3 Production { evel System Stabality {TH)

The system (both hardware and software) may execute 10O houre capability jobs (jobs
exercising at least Y0% of the computationat capability o the syetem) o =uccesstul
completion B5% of the Hime,
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4.1.5.4 System Down Time {TH)
Over any four week period, the system may have an effectiveniess level of at least 95%.

The effectiveness level is computed as the average of period effectiveness levels. A new
period of effectiveness starts whenever the operational configuration changes (e.g., a
component fails or a component is retumed to service). Period effectiveness level 15
computed as University operational use time times max[{, (p-2d}/p] divided by the
pericd wall clock time. Where p is the number of CPUs in the system and d are the
numbper disabled. Scheduled Preventive Maintenance (PM) is not included in
University operational use time.

4.15.5 FRL Diagnostics (TR}
Diagnostics may be provided that, at a minimurm, isolate a failure to a single FRU. This
diagnostic information may be accessible to operators through networked workstations,

4.1.5.6 Failure |solation Mode (TR}
SMP (or FRU) failures may be able to be determined, isolated, and routed around

without system shutdown. The operators may be able to reconfigure the system to
allow for continued operation without use of the failed SMP (or FRU). The capability
may be provided Lo perform this function from a remote network workstation.

4.1.5.7 Scalable System Diagnostics (TR)
There may be a scalable diagnostic code suite that checks processor, cache and RAM
memaory, network functionality, and [/ interfaces for the full system in less than 30

minuies,
4.1.5.8 System Graceful Deqgradation Failure Mode (TR)

The failure of a single component such as a single CPU, a single SMP", or a single
caommumications channel may not cause the full system Lo become unavailable. Tt is
acceptable for the application executing on a falled C'U or SMP to fail but not for
applications executing on other parts of the system to fail.

41589 SMP Processor Failure Tolerance (TR

The 5SMP may be able to run with one or more computational processors disabled, and
o do so with minimal performance degradation. That is, the SMDP may be able to
tolerate failures through graceful degradation of performance.

4.1.5.10 oMP Memory Failure Tolerancea {TH)

The Subcontractor mav propose SMPs that are able to run with one o1 more memory
components chisabled, and to do se with mimmal perfornmance degradation. That iz, the
2MPs mav be able to tolerate failures through gracetul degradation of performance,

4.1.511 Heplacemeant Farts and Maintenance (MR

The Subcontractar shall supply hardware and softsware maintenanee for the proposed
sVstem tor a tour vear utilization period. Hardware maintenance respunse time shall be
less than tour hours from nadent report until Suikontractos personnel arcive for repalr
work. Saftware maintenance shatl inciude o trouble reporting mechams=m and periodic
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software updates. In addition, the Subcontractor shail provide quick tumaround of
software fixes to reported bugs. The proposed system will be installed in a classified
area at the Laboratory and so maintenance personnel shall obtain DOE Q clearances.

4.2 53T Software High-Level Requirements

421 Operating System

4.2.1.3 SMP Base Operating System and License (MB)

The Subcornitractor shall provide a standard multiuser POSIX (IEEE 1003.1-199(; FIPS
151-2; IEEE 1003.2 or later) compliant UNIX interactive operating system on each SMP,
consisting of a basic kernel that supports system services and multiprocessing
applications. Fully supported thread operations in shared address space, as defined by
the POSIX 1003.1¢-1995 (or later), implemented at the kernel level shall also be provided
(within six monihs of standardization or at 55T delivery). The operaling system shall
provide rmechanisms to share memaory between user processes and (o run threads
within a single user process on multiple CPUs simultaneously. This shall include
provision of right-to-use hicense for an unlimited number of users, including unlimited
concurrent usage, of the operating system, daemons, and associated utilities. The
University will accept the Offeror’s self-certification tor POSEX compliance.

4 21 1.1 XOpen OS5 Compliance {TH]
The proposed operating system may have the X,/Open XG4 UNIX brand. Software

with the functionality of the following X/ Open compoenents may be provided: XPG4
. Language ("I50 C7); APG4 ISAM; FIPPS 151-2; XPG4 Comumands and Utilities V2
APGA Internationalized System Calls and Libraries {Extended); XG4 X Window
System Application Interface (FIPS 135-1). For the XPCG4 UNIX brand, the
Subcontractor may deliver a copy of the X/Open XPG4 UNIX Brand Certificate with
the 55T delivery.

4.2.1.1.2 Single System Image (TR)

The 55T SMP scalable {jperati-ng system may present a single systom image to users,
This may include: single cluster login address; cluster wide load leveling at login
and at process creation time; cluster wide hle lock management; custer wide
process and POSIX seszion [T space; virtual memory page sharing between SMDPs;
and extensions of standard UNIX utililles to the single svstem image.

4.2 1.1.3 Thread Packages (TR}

The Subcontractor may propose an alternative light-wersht threads package oened
{or efficiency rather than cross pladtonn portaiditv and provide ovimplementation
of Pthreads as defited by the POSIN TIOAT standand,
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4.21.1.4 System Utilities {TR)
The Subcontractor may provide the GNU Utilities, which may at least include: bash,

emacs, make; a scripting language such as perl; and lint-like tools for the baseling
languages.

4.2.1.1.5_Job Checkpointing (TR}

The Subcontractor may provide an SMP base operating system that can perform
process-level checkpointing, at the request of either the job or the job scheduler, and
allow that job to continue execution.

42.1.2 Cluster Wide Fault Tolerance and Graceful Degradation of Service (TR}
The operating system may have the ability to detect, isolate and manage hardware or

software faults in a way that minimizes the impact on overall SMP cluster availability.
When SMP cluster (hardware or software) components fail, the SMF cluster software
resources may provide degraded system avarlability. Under most circumstances, it may
be possible to take hardware and software components off-line or bring them back an-
line without operating system rebooting. The probability that a job will fail (due to
hardware or software faults) should be proportional to the amount of resources
consumed by the job, not SME cluster size.

4213 Networking Profocols (MR)

The operating system shall support the DoD standard networking protocol suite over
the network interfaces described in section 4.1.4.7 of this document. TCP/IP, UDP, NIS,
INFS (client and server), RIP, telnet, and fip protocols shall be supported.

4.2.1.4 Third Party Transfer Support (TR}
The Subcontractor may provide the appropriate networking drivers and protoceol

suprport to enable third party transfer of files between the 55T and network atlached
chisks controlled by the High Performance Storage System (HESS).

4.2.1.5 Group Routing (MB)

The Subcontractor shall provide an implementation of “Group Routing,” which
segregates network traffic based on (sub)network address and group id. A modified
ROUTE table and command that allows (or explicitly disallows) packet routing to
specihic [P subnets based on group id would satisfv this need.

4.21.6 File Systerns (TR

The aperating system file system may support a chuster wide file svstem and individual
[iles af at least one (1.0) TeraByte in size. The tile svsteins may support increased
reliability and fast reboots {epe., reduce the FSCK time via a [Humal inplernentation).

4.2 7 Distributed Computing Middleware

4.2.2.1 QSF DCE (MBA)
The Subcontractor shall provide the Open Sothware Foundation (OSF) Distribued
Computing Envirenment {DCE), version 1.1 or later, cliend sofbware on the proposed
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cluster of SMPs. This shall include Distributed File System (DFES) client-side distributed
filesystern impiementation which supports all standard features such as integration
with CDS (Cell Directory Service) naming, integration with the DCE security,
authentication, and authorization sysiem. Additionally, this shall include fully
supported implementation of DCE client-side security system including authentication,
authorization controls, and access contrel lists. Fully supported remote systemn access
programs such as rcp, rlogin, rsh, rexec, tetnet, and ftp shall attempt to forward creden-
tials to the remote system; and remote access services such as repd, rlogind, rshd,
rexecd, telnetd, and ftpd shall accept forwarded credentials from a remote system. If
credentials haven't been forwarded, the authentication mechanism of various system
services such as login, riogind, telnetd, and ftpd shall use the DCE security service to
authenticate the password which the user presents and shail receive DCE and Kerberos
V3 compatible tickets from the DCE security service.

4.2.2.1.1 Distributed File System Server (MR)
The Subcontractor shall provide Open Software Foundation ((O5F) Distributed File

System Servers, version 1.1 or later. A majority of the file space specified in section
4.1.1.2 shall be exportable with these DES servers to clients over external networks,
The UF5 servers shall support file and directory Access Control Lisks (ACLs).

4.2.2.1.2 Cluster Wide Service Security {MR]
All cluster wide services including debugging, performance monitoring, event

tracing, resource management and control shall be performed in a secure manner
using the authentication and autherization capabilities.

4.2.21.3 Transarc Engina (MR}

The Subcontractor shall provide a fully supported client-side implementation of the
Transarc Encina {version 1.1 or later) distributed lransaction system {which is
needed to support the HIPSS A,

4222  _Object Reguest Broker {TH)

The Subcontractor may provide a fully supported implementation of the ORMG's {Object
Management Group) CORBA (Commen Object Request Broker Architecture) version
2.0 {or later) including development tools and lbraries for developing object clients and
nbject implementations. CORBA IDL {Intertace Defintion Language) compilers may
build stubs for interfacing with C+.

423  Cluster Wide Besource Management and Accounting

4231 Cluster Wide Beasource Management {TH)

The Subcontractor mav supply an X11-based graphical w-cr intertace tor a single poind
of control resource manager o manage 4 mnimal set of resoueces which includes
pumber and tvpe of CTUs, per-CPU aod agerecate CPU tene, wallclock Lime, memory
(gh-water allocation), and temporary disk space, as well as more detailed mformation
such as CPL usave by ucer, network wsage by Bostname, oud memory intesrat and
Swapoamemory imtegral
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4.2.3.1.1 Cluster Wide Resource Limits {TR)

The Subcontractor may provide a capability to assign and detect/report a soft limit
tor each supported resource and enforcement of a hard limit for gach supported
resource {at least the mirumal resource set defined in 4.2.3.1).

4.2.3.1.2 Cluster Wide Resource Management AP| (TR)

The Subcontractor may provide a published APT for gelting the status for at least the
minimal resource set as well as determine the status of overall system resources.

The API may also provide interfaces to the following capabilities: selectively
preempt or revoke critical resources from a job; set default provisions for abort,
suspend, or do nothing for invocation at hard or soft limits boundaries; if the defaull
provision 1s to suspend or abort, then a job prionty ranking interface may be
provided by the system so that the distributed resource manager can inform the
system as to which job to affect in the default.

42372 Cluster Wide Job Accounting {TR)
The Subcontractor may provide job accounting, with AP interface, where data for all

threads and processes of a job are combined to provide an aggresate job accounting
record, and individual thread and process records are identified as being related fo a
job, tor at least the minimal resource set. The accounting information may also contain
UNIX UID information. The data returned may be an up-to-date snapshot of resource
usage as of the time of the call to the AT routine.
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d 233 Accounting for System (Root} Lisage {TH)

Resources used by root processes that are not otherwise considered to be part of
another job and by the operating system itselt may be accountable. In addition,
resources not used may be accountable. Accounting for these resources may be
accomplished through the same interfaces as are provided for all other jobs.
Accounting for operating system resource usage may be done through a pseudo-job
known as the “kernel” job. Accounting for root processes’ resource usage may be done
through one or more pseudo-jobs known as “svstern” jobs. Finally, accounting for
unused resources may be done through a pseudo-job known as the “idle” job.

4.2.3.4 Cluster Wide Job Managerment (TH)

A job may be a cluster wide abstraction similar to a POSIX session, with certain
characteristics and attributes. Commands mav be available to manipulate a job as a
single entity {including kill, modify, querv characteristics, and query state). The
characteristics and attributes required for each session type are as follows: 1) interactive
SESSION: an interactive session include all cluster wide processes executed as a child
{whether direct or indirect through other processes) of a login shell and include the
login shell process as well. Normally, the login shell process exists in a process chain as
follows: init, inetd, [telnetd | rlogind | xterm | cron], then shell. 2) batch session: a
batch session inclodes all cluster wide processes executed as a child (whether direct or
ndirect through other pracesses) of a shell process executed as a child process of a
batch system shepherd process, and includes the batch system shepherd process as
well, 3} ftp session: an ftp session includes an ftpd and all its child processes. 4) kernel
sesson: all processes with a pid of 0. 5} idle session: this session does not necessarily
actuaily consist of identifiable processes. Itis a pseudo-session used 1o report the lack
ol use of resources, 6} system session: all processes owned by root that are not a part of
any other session.

4.2.3.5 Cluster Wide Job Scheduling (MR}

The Subcontractor shall provide a capability 5o that a user can submit, either
mteractively or through the batch environment, a job that spans any subset af user
accessible processors, and to schedule multi-thread, multi-process, Message-passing
jobs using contigurable load levels. These confipurable foad levels shall be defined on
CTPU lnad, avatlable memory, paging rate (it apphicable), available swap and temporary
sk space,

4.2.3.5.1 Cluster apd SMP Gang Schaduling (TR

The Subcontractor may pravide a capability te gang schedule threads and processes
fronm a single user [ob within an SMP and across SMPs That s, when a user job s
schedided to run, the gang scheduler may contemporansously allocate to CIPUs all
the threads and processes within that job {either within an SMEP or within the cluster
of SMPs) This seheduling capabilite mav controd all threads and processes within
the SN cluster envirgnment.
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4.2.3 5.2 Cluster Wide Job Scheduling interface (TH}
The Subcontractor may provide an X11-based graphical user interface using an X

window display which displays machine loads and systems information {including
as a minimum the itemns described in 4.2.3.5) . T":is interface may also provide his-
torical usage, job tracking from subrmission to dzletion (note that deletion is not the
same as end of execution), capability to control distribution of resources between in-
teractive and batch requests, ability to tailor the scheduling policy to specific site re-
quirements, and the ability to adjust cluster-wide load balance by checkpoint /mig-
ration/restart of single process jobs. In addttion, job status shail be retained at least
24 hours after termination. All of the job scheduling functions underlying this X11-
based user interface may also be provided in a published AL

4.2.4  Cluster System Administration Togls

4.2.41 Single Point for Cluster System Administration (MR}
The Subcontractor shall provide a set of facilities to administier the 85T SMP cluster as a

single entity. In particular, the Subcontractor shall provide fully supported
implementation of a single-point system administration tool lo handle: file system
mounts; SMP booting, where appropriate; SMP status, where appropriate; SMP self-
consistency checks of system configuration parameters; software installation; resource
administration; SMP shutdown /restart: system patch installation; login control
(provide capability to restrict login access to certain processors, and cluster-wide
monitoring of failed login attempts by an individual); and system back-ups, including
ability to dump multiple volumes of tapes without operator intervention. The
Subcontractor shall provide a fully supported implementation of mechanisms for
detecting and reporting failures of critical resources, including processors, network
praths, and disks. The diagnostic routines shall be capable of isolating hardware
problems down to the FRU level in both the svstern and its peripheral equipment.

4242 Cluster Systern Debugqging and Perdormance Analysis (TR}

The Subcontractor may provide a set of facilities to analyze SST svstem performance
and make tuning modifications. In particular, the Subcontractor may provide fully
supported implementation of a singte-point svstem tuning tool to dynamically monitor
and modity the following system attributes: processor status; key resources: system
CPLusage, memory usage, page faults; mun quenes per SMI; scheduling priotity of
each process and each thread within a process; and current svslem configuration. The
tuning parameter changes may take affect without requiring an operating svstem
reboot.

42473 Centralized Beposttory (TR
The Subcontractor mav provide a centralized resource data repository, keeping track of
the state of all svstem resources, their current vsage policies, and a svstem error log,

4244 User Maintenance (TR}
The Subcontractor may provide a tool [or managing user admimisiration, including
s reans of integrating the namespace manaeer and the authenticabion server in
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order to facililate adding, removing, and medifying users. In addition, the
Subcontractor may provide a kool for managing groups, including initial creation of
groups, modification of groups, and user membership in groups.

425 Parallelizing Compilers/Trans|ators
4251 Baseline Languyages (MR}

The Subcontractor shall provide tully supported implementations of FortranS(4 (IS0
1539-1), C {ANSI /15O 95499-1992. 115 160 or later), and C++. The Subcontractor shall
provide a version of C++ that is standard compliant within one year after
standardization. The Subcontractor 1s encouraged to adhere to the current proposed
standard. FortranS(, C, and C++ shali be reterred to as the baseline languages in this
section. Also, an assembler shall be provided. The Subcontractor shall provide the fully
supported capability to build programs from a mixture of the baseline languages (1.e.,
inter-language subprocedure invocation must be supported). The Fortran¥0 and CC
compilers shall support parallelism through directives or language constructs. As an
optimization feature, the Fortran®( and C compilers shali perform automatic
parallelization.

4.2.5.1.1 Common Preprocessor for Baselineg Languages {TH}
The Subcontractor may provide the capability of preprocessing ANSI C
preprocessor directives in programs written in any of the baseline languages.

4.2.5.1.2 Base Language Interprocedural Analysis (TR}
The Subcontractor may provide mechanisms to pertorm basic interprocedural

analysis {e.g., variable cross-reference listing, COMMON block analysis, use/def
analysis) for programs written in the baseline languages,

4.2.5.1.3 Baseline Language Compiler Generated Listings (TH]

The Subcontractor may provide baseline language compiler option(s} o produce
source code listings that include information such as pseudo-assemblv-language
Iistings, optimizations and inhibitors, and vanable tvpes.

4.25.1.4 C++ Functionality (TR}
The Subcontractor may provide an implementation of the C++ standard template
library and exception handling.

4.2.5.1.5 Cray Pointer Functonality (TH)
The Subcontractor ma v provide {ra v f:tj,rlfr poinlers implmnenied i1 an ANS] X3.9-
1977 Fortran comphiant L'nmpiler,

42.5h.2  __High Pedormance Fortran (TR}

The Subcontractor Mayv propose a svatem with a Fally supported Implementation ot
HIF Version 1.4 or HPF Version 2.0, Additonal extended HPF features to support
indirect distribution, asynchronous [/0, C-interface, and distribution of arravs of

Febiroary 13, 14940 S SLa b il Work




Attachment 2 27

reported may mnclude: accessing / freeing beyond allocated block; accessing /freeing
unatlocated blocks; memaory leaks (accumulated memory chunks from malloc calls
that can no longer be accessed or freed); and uninitialized memory read /write.

4.2.6.1.4_Debugging Optimized Applications (TR}

The parallel debugger may, in the presence of code optimization, provide a fully
supported mechanism for reporting at least minimal information on program state
(stack traceback, access to varables that have not been eliminated} and some degrec
of tunctionality such as breakpoints where possible (including at labeled basic
blocks}, single-stepping at some level, and stepping over subroutines.

4.2.6.1.5_Debugger Exprassion Evaluator {TH}

The paraliel debugger may have an evaluator capable of calculating the results of
simple expressions (in some scripting-like language) such as values of conditionals,
indirect array references, ete. Itis also desired that the evaluator handle the
supported languages. This might be a Janguage interpreter, but for the purposes of
user code to be executed at breakpoints, or watchpoints, some form of compiled
code is more desirable to make impact on execution smaller.

4.2.6.1.6 Parallel Debugger Barrier-Points {TR}

The parallel debugger may have an expanded breakpoint functionality for control of
parallel processes by setting a “barrier-point.” With a barrier point, the process may
be held until all processes reach the same point, not responding to “start”
commands until the barrier point is satisfied, or released.

42.6.1.7 Post-Mortern Debugging (TR)

The debugger may have a fully supporied implemeniation of some mechanism for
myvoking the debugger for examining the final state of a program that failed
("postmortem debugping”). Tacilities for modifying program state and /or
continuing execubion need not be available in this mode. 1f the code was not
commled for debugging, it is understood that access to source-level Information
may be limited.

4.2.6.1.8 Symbaol Table {TR])

The time to initialize the debugger on an application with a 15 MB svmbal table may
be less than a minute longer than the tima to initialize the debugger on the same
numbrer of processors, but with ne svinbol table.

4.2.6.1.9 Data Aggreqation (TR}

The parallel debugger may have a capability of accumudating the local values of
variables that are replicated across mulbiple threads/ processes, and presenting a
condensed sunimary within a single window. In addition, where distributed arravs
ate supported b the programming model, capability ot gathering the elements ol a
distribuated 2-0 array amnd presenting them in a single tabulac/ visualization,
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4.2.6.2 Stack Traceback (TR)

The Subcontractor may provide runtime support for stack traceback error reporting.
Critical information may be generated to stderr upon interruption of a process or thread
iwvolving any trap for which the user program has ot defined a handler. The
information may include a source-level stack traceback (indicating the approximate
location of the process or thread in terms of source routine and line number) and an
indication of the interrupt type.

4.2.6.3 Lightweight Corefile AP| (TH}

The Subcontractor may provide the standard lightweight corefile APl, defined by the
Parallel Tools Consortium, to trigger generation of aggregate traceback data like that
described in 4.2.6.2 {may produce a platform-specific format). The specific format and
command-line and graphical browsers for the lightweight corefile facility defined by
the Paralle]l Tools Consortium are also of interest.

4.2.6.4 Profiling Toots for Cluster Applications (MR)
The Subcontractor shall provide tools for profiling CPU time distribulion from ali

processes or threads in a parailel program, at the levels of subprocedures and coarse
blocks {g.g., large loops). The tools shall include a capability for restricting the amount
of profiling data collected to certain portions of the source code (e.g., a specific subset of
procedures}), through the use of compiler directives, APl or command-line switches.

4.2.65 Event Tracing Tools for Cluster Applications {MB)

The Subcontractor shall provide event tracing tools for cluster wide applications.
Distributed mechanisms for generating event records from all process and threads in
the parallel program shall include timestamp and event type designator and shail be
formatted in a self-delining data format. This functionality must be provided for all
baseline languages. The event tracing tool API shall dynamically activate and
deactivale event monitoring during execution from both within and outside a process.

4.2.6.51 Message-Passing Event Tracing (TR}

The Subcontractor may provide a fully supported implementation of some
mechamsm for tracing message sends, receives, and synchronizations, including
non-blocking messages, for all message-passing hibraries supported on the platform,

4 2.6.8 Performance Statistics Tools for Cluster Applications (MB)

The Subcontractor shali provide performance statistics tools, whereby pertormance
measures obtained for imdividual threads or processes are reported and surmmmarized for
the cluster wide application. There shall be a mechanism for capturing the statistics and
storing thewm tor later analvsis/viewing, Stanstics of interest include: instruction issues
by type; branch prediction accuracy; Translation Lookaside Buffer {TLB} and cache
mizses: lock or critical section usage; page taults; 1/0 and communications (in ferms of
bytes sent/received). The measures shall also include a summary of memory usage
{actual allocations, not memory references) and a mechanism to relate that back to
paseline language source code,
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4.2.6.7 Cluster Wide Application Development Tool AP (TR}

The Subcontractor may provide a published API (possibly platform-specific) for
dynamically activating and deactivating profiling, event tracing, and performance
statistics during execution.

4.2.6.8 Cluster Wide Apolication Development Toot GUI {MR)
The Subcontractor shall provide graphical as well as textual displays of profiling, event
tracing and performance stalistics tools output.

4.2.6.9 Timer AP {TR)

The Subcontractor may provide an implementation of the API defined by the Parallal
Tools Consortium for interval wallclock and for interval CPU timers local to a

thread /process. These timer interfaces may access the best available wallclock timer on
the platform, in terms of accuracy and non-intrusiveness.

4.2.7 _Applications Building

4.2.7 1 Linker and Library Building Utility (MP)

The Subcontractor shall provide an application linker with the capability to link
object and library modules into an executable binary. In addition the linker shall be
capabie of re-linking selected portions of an application (i.e., replace specific objects
within the binary). The Subcontractor shall include a facility to build and
incrementally update libraries of object modules.

4.2.7.2 Make Utility (MR}

The Subcontractor shall provide a make utility.

4.2.7.3 Paralle| Make (TR)
The Subcontractor may provide a UNIX make facility that can utilive parallelism in

pc:rmrming the tasks 1in a makelile.

4274  Source Code Management (TR}
The Subcontractor may provide a set of tools for the management of source code in a
mulhiple programmer project environment (e.g., $SCCS, USM, RCS, CVS),

4.2.7.5 _ Dynamic Processor Allocation (TR
The Subcontractor may provide the capability of running an application on varving
numbers of processars and /or threads without recompilation or relinking.

428  Application Programming Interfaces

4081 Optimized Message-Passing interface (MP1 Library (MR)

Fhe Subconeractor shall provide a fully supported implementation of the current M1
standard, as Jefined by the most recent specitication of the MPT forum. The MPL fibrary
shall operate transparently on all required intecconnects, including shared memuory.
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4.2.8.2 MPI2 Library (TR}
The Subcontractor may make available an implementation of the evolving MPI2

standard {specitically dynamic spawning and single-sided communication capabilities)
within one year of standard finalization.

4.2.8.3 Visual Display of Message Traffic (TR)

The Subcontractor may make available an implementation of a visual API to display
message traffic and program state in a time-space diagram (like that generated by
XPVM ar AIMS).

4.2.8.4 Optimized Parallgl Virtual Machine (PVM) Library (TR}
The Subcontractor may provide an implementation of PYM within six months of latest

release from the Oak Ridge National Laboratory {ORNL).

4285 Paraite! O AFL(TR)

The Subcontractor may provide a fully supported implementation of a published ATI
supporting four kinds of concurrent file [/ O as described below. All threads and
processes m a parallel program may be capable of performing the four operations
described below although there may be variation in performance from one thread or
process to another. [t is the application’s responsibility to ensure that all participating
threads and processes open the logical file in the same mode.

1. Sequential read: alf participating threads and processes read from a logically shared
file using a shared file pointer. Each record may be read just once.

2. Parallel read: all participating threads and processes read from a logically shared file
using independent file pointers. Thus, each process reads each record.

]

sequentialized write: all participating threads and processes write to a logicailv
shared file using a shared file pointer. Records are atomic and cannot be
overwritten, but they may be merged into the shared output file in anv order.

4. Direct access read /write: each participating thread or process can read or write any
specihied record location of a logically shared file. Updates are not guaranteed to
take eftect until the file is closed, but if the implementation makes use of shared
buffers, records shall be atomic (i.e., not overwritten by other processes).

4.2.8.51 Paralie] YO Buffer Attributes {TR)

The supplied parallel 1/ 0 libraty may have user configurablo butter leneths and all
buffers associated with a jub may be automatically flushed upon completion or
tarlure of the job. It may also have an AP for application invoked flushing of
mndividual bulfers.
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4.2.8.5.2 Parallel /O Sequential Write (TH})
Cutput from a cluster wide parallel job directed to stdout/stderr may be atomic on a

line by line basis and be prefixed with a label indicating which thread or process
pertormed the write.

4.2.8.5.3 Asynchronous Parallel VO {TH
The supplied parallel I/O library may also support asynchronous read /write

operations in all the paraliel I/O0 modes.

4.2.68.5.4 High-Level Parallel /G AP (TR)
The supplied parallel I/ O library may alsc support an interface to a self-desceribing
data-format, such as netCDF or HDE.

4.2.8.6 Graphical User [nterface AP (MR)
The Subcontractor shall provide the standard X11R6 and Motif 1.2, or current versions,
apphcations, servers and AP! libraries.

4287 Visualization AP {TH)

The Subcontractor may provide OpenGL 1.0, or current version, and the Programmers
Hierarchical Interactive Graphics System (ITHIGS), [50O/IEC 9592-1:1988, including
[50/IEC 9592-4:1992 Plus Lurmierre (lighting) and Surfaces (PHIGS PLLUS), or current
VOersiorn.

4288 Math Libraries (TR}

The Subcantractor may supply highly optimized mathematical libraries, callable from
all baseline languages, for serial (single processor) SMI” and. cluster wide applications.

4.2.89 Operating System Security (TR}

The Subcontractor may previde security tunctionality where access to the svsiem may
be controlled by 1dentifying and authotizing the user or by checking the validity of
torwarded credentials. All users may be authenticated before access 1s permitted.
Successive logon attempts may be controlled by denying access after multiple
(maximum of 5y unsuccessful logon attempts with the sarne wser 7).
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4.2.91 _ Login Information {TR)
Users may be notified upen successful login of the following information: date and

time of last successful login; and where the operating system provides the capability,
number of unsuccessful attempts.

4.2.9.2  Audit Capability (MR}
A record of each user login and logoft shall be maintained. In addition, the

F{}]l::rwing information shall be maintained as an audit record: use of authentication
changing procedures; unsuccessful logon attempts; and blocking ot a user [ and
the reason for the blocking.

4.2.10 Complignee with D ity Mandates (MB)

DOE Security Orders have changed over time. From tme to time these mandates causc
LANL and LLNL to fix bugs or implement security features in vandor operating
systems and utilities. We require, for computer securtty purposes only on this contract,
that the Subcontractor either provide 1o the University the operating system and
utilities source code on a demand basis or make needed enhancements or bug fixes as
required.,

4.2 11 Cluster Environment On-Line Document (TR}
The Subcontractor may supply hardcopy and on-line documentation tor all major

hardware and software subsystems. The on-line documentation may be readable by all
USETS utilizing an X11-based graphical user interface and standard terpunal interfaces.

4.2.12 SST Applications Development Support (MR}

The Subcontractor shall supply at least two on-site analysts to provide expertise to the
Lniversity code development teams in the areas of sottware developmaent tools, parallel
applications libraries and applications performance. The proposed system will be
instaliled in a classified area at the Laboratory and so analyst personnel shall obtain
3O Q) clearances.

Lind of Section 4
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5.1 Initial Delivery Hardware Requirements

5.1.1 Hierarchical Hardware Model

5.1.1.1 iD SMP Scalable Cluster (MR}

The Subcontractor shall provide an Initial Delivery (ID] syslem that implements all
aspects of the hierarchical distributed shared memory programming model. The hi-
erarchy consists of processor registers, cache, shared memory and communications.
The hierarchy shall present the same performance aspects as the S5T SMP scalable
cluster. All cluster components need not present all of the memory higrarchy
components. All cluster components shall be connected via a scalable network tech-
nology. ‘The scalable cluster network shall support high bandwidth, low latency
message passing. Within SMP cluster components the CPUs shall be connected via a
high speed, extremely low latency mechanism te, the set of hierarchical memory
components. The cache may be hierarchical. If there are multiple SMP caches, they
shall be kept coherent automatically by the hardware. The memory may be a Non-
Uniform Memaory Access (NUMAY} arc hitecture.

5.1.1.2 CPU Performance Model (TR

The ID system may present similar general CPU performance characteristics to ASCI
applications as the SST. The University 1s aware that the specifics {e.g., number of FP
operations issued per clock, instruction pipeline depth, off chip bandwidth, branch
prediction and dynamic execution) between the two systems may differ.

51.1.3 Hierarchical Memory Model {TR)

The 1D system may present a sinular general hardware hierarchical memnory model to
ASCI applications as the 55T does. The University is aware that the prElfle {c o, cache
sizes, bandwidths and latencies, non-unit stride access performance and ratio of remote
to fucal memory references) between the two systems may differ.

5.1.1.4 Massage Passing Model {TR)

The ID system may present a similar gencral message passing and remote memaory
reference hardware interface to ASCI applications as the 55T does, The L‘nwvrmh I
aware that the specifics (e.g., bandwidths and latencies, remote reference wramrlarﬂﬁ.
and sottware overhead) between the two systems mav Jditfer.

a.1.1.5 Parallel 110 Model {TR}

The [D systerm may present a similar ceneral paratlel [0 hardware model to ASCT
zpplications as the 55T does. The University is aware thal the specitivs (e, number of
le servers, [0 channel bandwidths and Tatencies and <oltware overhead ) betwoen the
two systems may differ.
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51.2 ID Pedormance Characteristics

5.1.2.1 ID Single CPU Performance {TR)

The minimum single CPU performance, as measured by peak floating point operations
1ssued per second, may be at least two hundred fifty million 64-bit floating point
operalions per second (250 MFLOP /s5).

h1.2.2 O SMP Cluster Perdformance (MR]

The ID 5MP cluster performance, as measured by aggregate peak floating point
periormance, shall be at least one hundred biliion 64-bit floating point operations per
second (100 GFLOP /s5).

5123 |D_Systermn Component Scaling (TR)

[n order to provide the maximum flexibility to the Subcontractor in meeting the goals of
the ASCI project the exact configuration of the [D SMP scalable cluster is not specified.
Rather the [D configuration is given in terms of lower bounds on component attributes.
The ID SMY scalabie cluster configuration may meet or exceed the following
paramelters:

+« Memory Size = 50 (:B

» Disk Space 2235 TB

« Cache Bandwidth = 400 GB/s

* Memory Bandwidth = 100 GB/s

¢ Intra-Cluster Network Bi-Section Bandwidth = 50 Cb /s
» System Peak Disk /0 Bandwidth = 3 GB/s

5.1.2.4 10 SMP Cluster Message Passing Perdormance (TR}

The [D SMP may be interconnected with at least one high speed, low latency network.
Fach SMP may have at teast one connection link to this network capable of sustaining at
least 0.1 Gb/s per peak GFLOP /5 of processing power of that SMP. The cluster in-
terconnect latency, as measured by sendimg a mimimum length MPE message from user
pPIogram memory on one processor in the SMP cluster to user program memary on any
ottier processor in the cluster and receiving back an acknowledgment divided by two
(standard MPT user space ping-pong test), mav be less than H micro-seconds {Ix10-3
seconds).

Example: If the Subcontractor proposes 13 SMP's vach wilh an agueresate of 8.0
GELOD s peak, then the cluster interconnect link bandwidth may be at least 1,18 Ch /s
=il Gb/s,

h.1.2.5 Sustained 1D Seral and Paralle) )0 Pedormance (TH)

The minimum sustained transter rate for reading, or weiting of a single 10 GB tle rooor
From a single logical file svstem anvwhere in the active 170 partision may be at feast 1)
VB /s The minimur sustamed paratlel [Z0 transter mte tor reading or wriling ot a
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parallel 10,0 GB file to a parallel file system in the active 1/O partition may be at least
0.002 Byte/s per Peak FLOP/s.

Example: For a 100 GFLOP /s peak ID system, requirement 5.1.2.3 specifies that the
svstem shall have at least 2.5 TB disk and 3.0 GB/s system peak /O bandwidth. The
sustained parallel I/0 bandwidth to a single application running on the cluster may be
at least 0.0027100 = 0.2 GB/s. This would allow an application write a 50 GB restart
dump in a little under 4.2 minutes.

5.1.2.6 |ID SMP Cluster External Networking {TR)
The ID system may include a minimum of four (4) FDDI interfaces (dual attached, 100

Mb/s). The ID system may include at least 8 HIPPI connections (800 Mb/s). These
external networking connections may be split between the RED and BLACK partitions.
Each of these connections rmay be capable of interoperating with existing LANL and
LENL systems and network gateways.

5.1.3 HED/BLACK Resource Usange Model

=.1.3.1 RED/BLACK Partitions (MB)

The ID) system resources shall be availabie to ASCI code developers on both the RED
and BLACK partitions at least part of the time. Code developers require constant access
to the file systerns on both partitions and the ability to compile, make libraries, Tink and
load (but not run or debug) binaries. Two general approaches to this problem are
specified. The system provided shall meet the requirements of one of these two
approaches. An altermate solution that meets the requirements stated above may also
be considered at the sole discretion of the University,

2.1.3.1.1 REDR/BLACK Resource Split (MO}
The scalable SMTD cluster shall be divided in bwo (not necessarily equal) separate,

stand-alone clusters. One cluster shall be placed in the RED network partition and
one cluster shall be placed in the BLACK partition for ASCI code devetopment. The
CPU, memary, disk, scalable clustier interconnect and external notwork resources
shall be divided between the two environments. Disks Tocal o the SMPs are
acceptable with this option.

5.1.3.1.2 BEDVBLACK Pantition Switching (B0

The external network and aggregate disk resources of the scalable SMP cluster shall
be divided i two (not necessarily equal) separate, [/O subsvstems that cin be
attached and detached to the SMP custer fone REID and one BLACK). [Me S0
cluster shall boot from either of these [0 subsvstems, When the SMP cluster s
attached to the RED (or BLACK) 1/ subsvstem and external netwaork the files
contained on the BLACK {or RED) subsystem shall be available to users over
BLACK (or RED) external network connections. Users shall be abhe co edit, compile
and load their programs utilizing this BLACK (or RED) resource. T svsterm shall
be able to switch between the REI and BLACK 170 partition and eaernal network
i Jess than thaety (203 minuates. There <hall be no user-writeabie nen-volatile
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memory (for any other than privileged users} in the proposed system except in the
detachable, independent RED/BLACK [/0O subsystems.

5.1.3.2 1 BAIEY Arrays (TH)

All disk space provided in the RED/BLACK partitions may be RAID 3 or RAID 5
arrays. The RAID units may have high availability characteristics. These include
redundant failover power supplies and fans, hot swapable disks, ability to run in
degraded mode (one disk /RAID string failure} and rebuild a replaced disk on the fly
with minimal performance impact.

2.1.3.3 Cluster YO Upgradeability (TR}
The disk capacity may be field upgradeable to twice the Subcontractor proposal
amaount.

5.1.4 _ Reliability, Availability, Serviceability and Mainienance (TR}
The Subcontractor may provide the same reliability, availability, serviceability and
maintenance for the 1D system as for the S5T systemn as described for the Target
Requirements in section 4.1.5.

5.1.4.1 Beplacement Parts and Maintenance (MR}

The Subcontractor shail supply hardware and software maintenance for the proposed
systern. Hardware maintenance response time shall be less than four hours from
incident report until Subcontractor personnel arrive for repair work. Software
marntenance shall include a trouble reporting mechanism and periodic software
updates. In addition, the Subcontractor shall provide quick turnaround ot software
fixes to reported bugs. The proposed svstem will be installed in a classified area at the
Laboratory and so maintenance personnet shall obtain DOE Q clearances.

5.2 Initial Delivery Software Requirements

The general philosophy for the ID soltware requirements is 1o pose as few requirements as
t5 feasible and reference all of the SST software target requirements (see section 5.2.9). This
15 done for the sake of brevity and does not indicate a lack of perceived value by the
University in the software environment on the 1D svstem,
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5.2.1  Operating System
5211 SMP Base Operating System and License {MR)

The Subcontractor shall provide a standard multiuser POSIX (IEEE 1003.1-199(); FIPS
151-2; IEEE 1003 .2 or later) UNIX interactive operating system on each SMP, consisting
of a basic kernel that supports system services and multiprocessing applications, A
fully supported thread operations in shared address space, as defined by the POSIX
1003.1c-1995 (or later), implemented at the kernel level shall also be provided. The
operating system shall provide mechanisms to share memory between user processes
and to nm threads within a single user process on multiple CPUs simultaneously. This
shall include provision of right-to-use license for an unlimited number of users,
mcluding unlimited concurrent usage, of the operating system, daemons, and
assoCiated utilities. The University will accept the Olferor’s self-certification for POSIX
compliance.

521.2 Networking Protocols (MR)

The operating system shall support the DoD standard networking protocol suite
operating over the network interfaces described elsewhere in this document. In
particular, the TCP /1P, UDDP, NIS, NFS {client and server), RIP, telnet, and ftp protocols
shall be supported.

5213 Third Party Transfers (TR)

The Subcontractor may provide a driver that supports third party transfers of files
between the [D and HIPPI network attached disks controlled by NSL UniTree version
2.1, or later. This implies an operating system driver capable of IPI-3 over HIPPI with
National Storage Laboratory third party extensions (see LLNL Report LCRL-TD-
123184).

5.2.1.4 Group Bouting (ME)

The Subcontractor shall provide an implementation of *Greup Routing,” which
segregates network tratfic based on (subjnetwork address and group [12. A moedified
ROUTE table and command that allows (or explicitly disallows) packet routing to
spectiic I subnets based on group [D would satisty this need.

2.2 Ristributed Computing Environment (MR)

The Subcontractor shall provide the Open Software Foundation (OSF) Distribuked
Computing Environment (DCE), version 1.1 or later, client software on the proposed
chuster of SMPs. This shall include Distributed File Svstem (DFS) client-side distributed
flesystem implementation which supports all standard teatures such as integration with
s naming, integration with the DCE securnity, authentication, and authorization syt
Additionally, this shall include futly supported implementation o DCE client-side security
systemandluding authenticaton, authorizabon controls, and access controt st Fullv
supported remote system access programs such as rop, rloging esh, rexee, telnet, and frp
shall attempt o torward credentials to the remaote svsteny and remote access services such
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as rcpd, rlogind, rshd, rexecd, teinetd, and ftpd shall accept forwarded credentials trom a
remote system. If credenlials haven't been forwarded, the authentication mechanism of
various system services such as login, rlogind, telnetd, and ftpd shall use the DCE security
service to authentication the password which the user presents and shall receive DCE and
Kerberos V5 compatible tickets from the DCE security service.

5.2.2 1 Distributed File System Server (MR}

The Subcontractor shall provide Open Software Foundation (OSF) Distributed File
System Servers, version 1.1 or later. A majority of the file space specified in section
5.1.2.3 shall be exportable with these DFS servers to clients over external network. The
DFS servers shall support file and directory Access Conirol Lists {ACLs).

222 Transarc Encina (MR

The Subcontractor shall provide fully supported client-side implementation of the
Transarc Encina (version 1.1 or later) distributed transaction system {which is needed to
support the HPSS APL,

5.2.3  CGluster Wide Resource Management and Accounting (TH)

The Subcontractor may provide a network batch queuing system {e.g., NQ5, L5F) that
allows tor the execution of batch jobs within the cluster environment. The Subcontractor
may provide a standard UNIX session based accounting mechanism that accurately
accounts tor all activity in the system on an end of process basis.

0.2.4___ Cluster System Administration Tools (TR}

The Subcontractor may provide a set of facilities to administer the [D SMP cluster as a
smgle entity. Such facilities may include, but are not limited to: file system mounts; SMEP
booting: SMP status, where appropriate; SMI consistency checks; sottware installation;
rezource administration; SMP shutdown /restart; system patch installation; login control;
and system back-ups. In addition, the Subcontractor may provide a set of facilities to
analvze I systemn performance and make tuning modifications.

5.2.5  Parallelizing Compilers/Translators

5.2.5.1 Baseline Languages (MR]

The Subcontractor shall provide Fortran$) (ANSI X3.198-9 or later), C (ANSI /150 9599-
1992; FIPS 160 or later), and C++ compilers. These tanguages shall be retorred to as the
baseline languages in this dacument. Alse, an assembler shall be provided. The
subcontractor shall provide the fullv supported capability to build programs from a
mexture of the baseline languages (e, inter-language subprocedurs invocation must be
supported),

5.2.5.1.1 Cray Pomter Functionality (TR}
The Subcomtractor may provide Crav stvle pointers implemented o an AND] X3.9-
1975 Fartran compliant cinnpiier.
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52572 Hierarchical Programming Modet {TR}

The ID programming environument may present a similar general hierarchical
programming model to the programmer as that anticipated for the SST. This model
may include the notion of hierarchical amalgamaticn of memories and latencies {e.g.,
registers, cache, SMP local memory and SMP remote memory) and code development
techniques (e.g., Jocal memory organization lechniques, threads, processes, message
passing) to utilize them efficiently. The University is aware that the specifics (e.g.,
compiler optimization features, support for multiple parallel programming paradigms
1n a single program, support for remote memory reference, hardware features) between
the two programming environments may differ.

2.2.6  Debugaing and Tuping Tools

5.2.6.1 Debugaer for Parallet Applications {MR)

The Subcontractor shall provide an interactive debugger with an X11-based graphical
user interface for debugging both sequential and parallel programs for all the baseline
languages. The debugger shali report information at the level of program source code
(before preprocessing) for all baseline languages, including support for mixed-language
programs. Functionality shall include, but 15 not limited to: contrel of processes and
threads (start/stop, breakpoints, and single-step into /over subprocedure invocations);
examination of program state (stack tracebacks, contents of variables, aggregates, and
blocks of memaory, current states, registers, and source locations of processes); and
modification of program state (changes to contents of variables, aggregates, and blocks
of memory}.

o.2.7 _ Applications Building

2271 Linker and Library Building Utility (MR}

The Subcontractor shall provide an application linker with the capability to link
object and Hibrary modules into a executable binary. The Subcontractor 2hall include
a facility to build and incrementally update libraries of object modules.

5272 Make Utility (MH)
The Subcontractor shall provide a make utiiity.

5.2.8  Application Programming Interfaces

5.2.8.1 Optimized Message-Fassing interface (MPI) Library (MB)

The Subcontractor shall peovide a fully supported implementation ol the curcent M |
standard, as defined by the most recent specification of the MPEforam, The MP library

shall operate transparently on all required interconnects, including shared memory.

5287 Cpotimized Parallel Virtual Machine {PYIM) Library (TH)
The Subcontractor may prm'ide im[‘ria-rrmnmtiﬂn of PR within six imenths of [atest
release from Oak Ridpe National Laboratory {QORN1).
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5.2.8.3 Parallel /0 APl (TR}

The Subcontractor shall provide a fully supporled implementation of a published API

supperting four kinds of concurrent file [/ as listed below. All threads and processes

in a paraltel program shall be capable of performing the four operations described

below although there may be variation in performance from ope thread or process to

another. Itis the programmer’s responsibility to ensure that all participating threads i
and processes open the logical file in the same mode.

1. Sequential read: all participating threads and processes read from a logically shared
file using a shared file pointer. Each record is read just once.

2. Parallel read: all participating threads and processes read from a logically shared file
using independent file pointers. Thus, each process reads each record.

3. bequentialized write: all participating threads and processes write to a logically ,
shared lile using a shared file pointer. Records are atomic and cannot be |
overwritten, but they may be merged into the shared output file in any order.

4. Direct access read /write: each participating thread or process can read or write any
specified record location of a logically shared file. Uipdates are not guaranteed to
take etfect until the file is closed, but if the implementation makes use of shared
buffers, records shall be atomic (Le., not pverwritten by other processes).

2.2.8.31 Parallel /0 Buffer Attributes (TR}

The supplied parallel |/O library mayv have user configurable buffer lengths and all |
butiers associated with a job may be automatically flushed upon completion or

taifure of the job. It may also have an API for manual flushing of individual buffers.

5 2.8.3.7 Parallel /O Sequential Write (TR

Clutput from a cluster wide paralle jub directed to stdout/stderr mav be atomic on a
line by line basis and be prefixed with a label indicating which thread or process
performed the write.

2.2833 High-Level Parallel O API (TR}
The supplied parallel I/ O library may inciude an interface to a seli-describing data-
format, such as netCDE, or HDF,
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5.2.8.4 Graphical User Interface AP {(MB)
The Subcontractor shall provide the standard X11R5 and Motif 1.2, or current versions,

applications, servers and APT libraries.

5.2.8.5 Math Libraries (TH)
The Subcontractor may supply highly optimized mathematical libraries, cailable [rom

all baseline languages, for serial {single processor) SMP and duster wide applications.

9.2.48 56T Software Environment Features for ID (TR)
The ID systern may present a similar general software environment as the S5T does. The

University is aware that the specifics {e.g., cluslering software, intra-SMP code
development tools, software scalability} between the two systems may differ. Indicate
which of the 55T Software target requirements in section 4.2 may be delivered with the 1D
(ot shortly thereafter as part of a software technology refresh program).

5.2 10 Compliance with DOFE Security Mandates (MR)

2OE Security Orders have changed over time. From time to Hime these mandates cause
LANI. and LLNL to fix bugs or implement security features in vendor operating systems
and ulilities. We require, for computer security purposes only on this contract, that Lthe
Subcontractor either provide to the University the operating system and utilities source
code on a demand basis or make needed enhancements or bug fixes as required.

2.2. 11  Cluster Environment On-Line Documentation (TR}
The Subcontractor may supply hardcopy and on-line documentation for all major

hardware and software subsysterns. The on-line documentation may be readable by all
USEers utilizing an x11-based graphicai user intertace and standard terminal interfaces.

2.212 1D Applications Development Support (MR)

The bubcontractor shall supply at least one on-site analyst to provide expertise to the
Lntversity code development teams in the areas of software developrment tools, parallel
applications libraries and applications performance. The proposed system will he installed
in a classified area at the Laboratory and so analyst personnel shall obtain DOE
clearances,

2.3 Pertormance of the ID System

The seven benchmark programs descrived betow may be executed Dy the Sutcontractor for the
purpose of measuring the execution performance and compiier capabilities of the D svstem. Each
of the benchmark programs represents a particular subset and /or characteristic of the expecled
ASUT workload, which consists of solving complex scientific problems using a variety of state-of-
the-art computational lechniques. The general requirements and constrainls cutlned heiow shail
apply to all of the benciimark codes. Additional requirements and /or constraints foand in
individual benchmark readme files stall apply o that individual benchmark.
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5.3.1  Benchmark Suite {TR)

The test programs are available via the Web at hitp:/ /www.lInl.gov/asci_benchmarks.
There is a master readme file which provides further information regarding the benchinark
suite as a whole. The individual benchmark codes can be downloaded as tar files. A
readme file for each benchmark provides more detailed information about that benchmark
including a more complete description of that benchmark, how to build and run it, and any
specific constraints that apply to it. Access to some of the benchmarks is restricted and will
require contacting the Contract Administrator to gain access.

The sPPM benchmark is an explicit threedimensional hydrodynamics code deaigned to
madel problems involving high-speed hydrodynamic flow using the piece-wise parabolic
method.,

The SWEEP3D benchmark is a three-dimensional solver for the time-independent, neutral
particle transport equation on a Cartesian mesh. The first-order form of the transport
equation 15 solved by sweeping through the spatial mesh along, discrete directions
fordinates),

The COMOPS benchmark is a communications program to test intra-cluster
communications capability. Node-to-node, global reduction and mesh-oriented
communication performance are measured.

The SMPT benchmark is a set of programs that tests the computational performance of a
single SMP using various computational constructs. The set consists of three programs in
three different languages (Fortran 77, Fortran 90 and C). Measurements of the lime and
MFLODP /s rate for each computational construct are recorded.

The DSBENCH benchmark solves Maxwell's curl equations in the Hme-Jdomain and in
three spatial dimensions. The code tests the use of unstructured non-orthogenal grids.
Techniques in DSBENCH can be used with arbitrary unstroctured grids composed of
convex polyhedral cells.

The PCTH benchmark is an Eulertan hydrocode used to model time-dependent large-
deformation matetial motion due to steong pressure impulses and /or large impact
velocities. Tris a large multi-language code written in C++, C, and Fortran 77.

The LFK benchmark is a suite of computational kernels that measures the computational

Hiar P | i :
performance of a single processor. The geometric mean of the rates of those kernels is
reported,

5.3.2 Systemn Confiquration {MR)

If the Offeror chooses to submit berchmark results then those runs shall be made on o
svstem with the following characteristics. The reference benchmark svstem shail be a
scaled down version of the actual proposed [D system. The sPUM, SWEEFID, and FCTH
benchmarks shall be run on a 30 peak GFLOP /s configuration consisting ol at icast two
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SMPs. The DSBENCH program requires only a 10 peak GFLOP/ s system but again
consisting of at least two SMPs. The COMOPS program shall be run on an 8 SMP cluster
although each SMP need nat be fully populated with processors; the specific requirement
and alternatives are discussed in the COMOPS readme. The SMPT benchmark requires
only a single SMP because it is scaled relative to the full proposed 1D system. The [LFK
program runs on only a single processor, |

Reference Benchmark Configurations
sPPh 30 Pealk GFLOP /s 2+ Node Cluster
SWEEP3D 30 Peak GFLOP /s 2+ Node Cluster
PCTH 30 Peak GFLOP /s 2+ Node Cluster
DSBENCH 10 Peak GFLOP /5 2+ Node Cluster
COMOPS A-Mode Cluster
SMEPT Single SMP
LFK single Processor

The benchmark system should contain the same processors, cache, memory, SMD size,
Interconnects, ete. that the ID system would have. If this condition is not possible,
benchmark results from an alternative system may be reported but the Subcontractor shall
also provide estimated scaled performance to the requested configurations consistent with
the benchmark system configurations as identified in the previous paragraph. All scaling
arguments shall be tully described by the Subcontractor and will be reviewed and
evaluated by the University; supporting documentativn may be provided. The University
will be the sole judge of the validity of any scaled results.

2.3.3  Test Procedures (MR)

lf the Offerar chooses to submit benchmark results then those runs shall be made according
ter the following test proceduares. The ASCL sysiems will ke primarily used in g high-level
language environment. It is the intent of these benchmarks to measure performandce of the
LD} system from this standpoint, Recoding of the benchmarks or portions of the
benchmarks in assembiy language is prohibited. The use of library routines that currently
exist in a Offerot’s supported set of general or scientific libraries, or will be in such a set
when the [T systemn 15 delivered, 18 allowed at the University's discretion when they do not
specialize or {imit the applicability of the benchmark nor violate the measurement goals of |
the particular benchmark, Source preprocessors, execution profile feedback optimizers, et

are altowed as long as they are, or will be, available and supported as part of the

compilation system for the [0 system. Al benchimarks that use the imessage-passing,

programming paradigm shall use a supported communmication library that implemoents the

MPTstandard. Bome specitic constraints about the use of library routines appiv to

individual benchmarks as staled in individual bonchmark readme files,

Changes w accommoedate unique hardware and seftware characteriztios of a svstert thet
are cunsistent with the preceding paragraph wail be allewed exceptl where specitically
prohibited 1 the constraints for each benchmark, Code madifications shall be documented
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in the form of initial and final source files, preferably with accompanying text describing
the changes. An audit trail shall be supplied to the University for any changes made to the
benchmark codes. The audit trail shall be sufficient for the University to determing that
changes made violate neither the spirit of the benchmark nor the specific restrictions on the
various benchmark codes.

Qutput and measurements that shall be provided by the Offeror for each benchmark are:

L. the output of the results generated by each individual benchmark run,

2. any additional performance measurements as requested in the readme of gach
benchmark,

3. the CPU Lime, system time, and wali clock time [or the entire execution of each
individual benchmark run,

4. the maximum memory usage during the execution of each benchmark run, broken
down by operating system usage and application usage,

3. all compilation options, the wall clock Hme required to compile all source code, and the
wall clock time to lnad/link (i.e., create an executable image) for each benchmark.

Correct execution and measurements shall be certifiable by the University.

End of Section 5
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6.0 Implementing a Sustained Stewardship TeraFLOP

Because of the complexity of this activity, a very strong project plan is of great importance.,
The Subcontractor’s understanding of our requirements, approach to meeting those
requirements, commuatment of resources, and attention to cost are critical to the success of the
project. In the same vein, the approach to managing this activity is critical. The need to have
the support of corporate senior management and a major commitment to a quality assurance
plan are also examples of areas crifical to the success of the project.

The specific mandatory detailed planning and effort tracking and documentation
requirements for the development and manufacturing efforts that shall be delivered as part of
the contract are delineated in sections 6.1 and marked with {MR) designation.

The specific mandatory delivery milestones for the project that shall be met are delineated in
section 6.2 with (MR} desiznation. |

In addition to the mandatory delivery milestones, the Subcontractor may deliver any target
delery milestones, as delineated in section 6.2 with (TR} designation, and any Subcontractor-
proposed features consistent with the objeclives of this project and Subcontractor’s Research
and Development Plan which the Subcontractor believes will be of benefit to the project.

6.1 Detailed Project Plan

This project envisions a quantum advance in delivered performarnce capability for LANL
and LLNL scientists and engineers. To successfully reach this level of delivered
performance the Subcontractor shall submit, within thirty (30} days of contract award, a
detailed, highly focused plan delineating the research and development activities to
achicve the project goals. At a minimum, the detailed plan shall contain the following
componentis: management; hardware; suflware.

6.1.1 Detailed Proieci Management Plan {MB)

The Subcontractor shall submit for University approval, within thirty {30} days of contract
award, a detailed project management plan. The plan shall contain at least the following
cormponents:

* Actualimanagement leam and structure. List the actual members of the
management tear, provide therr resumes and indicate their roles and
respongibilities, Provide an actual orgamizational chart of the management team and
lines uf reporting to various parts of the company. Indicate the company nterface
echanizms with the University,

+ Actual organization for core tearr. List the contributing organizations within the
company and how they will be coordinated. Provide an organizational chart of the
company that depicts these groups and their Imes of responsibility. [nclude
hardware R&D, saftware R&D, croductization, field teamn and apphaations support,
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manufacturing, purchasing and quality assurance. Indicate how these areas will be
coordinated by the management team.

* Detailed project plan and schedule. Provide a Work Breakdown Structure
{including milestones) for the project giving at least five levels of detail, as
appropriate, with projected start and finish dates and interdependencies of
deliverables. This project plan shall elaborate on the tasks and milestones |
committed to in the scalable systems development section and clearly delineate the |
project critical path tasks (see below). Provide a Project Schedule that starts at
contract award and ends with 55T TeraFLOP /s sPFM Demonstration. The schedule
shall be developed using the Critical Path Melhod (CPPM} scheduling technique and
shall utilize the same numbering scheme as the Work Breakdown Structure. The
Project Schedule shall be placed under configuration control to ensure that all
project schedule updates are accomplished in a manner that preserves an audit trail
trom the original Project Schedule to the current schedule status. The Scheduie shall
contam suthicient detail to ensure that the University and the Subcontractor can
MEASUIE Progress on an appropriate number of milestones and tasks on any path or
on parallel paths to measure progress and to determine the true critical path to
project completion,

* RKiskreduction plan. Inorder to meet the project goals and objectives in a timely
manner, indicate fajl-back strategies that will become operative should accelerated
delivery scheduies not proceed as rapidly as predicted. Indicate additional
resources that will be available to the effort in the event that problems develop.
Delineate the problem escalation and resolution path. Desigrate and identify an
individual within your company, whose line of reporting is outside that of the
Project Management Tearn and Core Team, to provide independent qualily
assurance for this project. This individual shall report directly to the corporate
executive ullimately responsible for this project and shall provide independent
analysis of project schedule and potential problems.

6.1.2 Detailed Hardware Project Plan (MR

The Hardware Project Plan shall contain at least the following COMPONenRts:

* (PU Technology. Identify the planned milestones for processor developmaent that
lead to those to be deployed in the SS1. In particular, provide milestones for silicon
process development, sampling, engineering quantities, production quantities for
cach processor generation(s) between the D and S5T.

*  Shared Muemory Subsystems. Provide the planned tasks and milestones [or shared
mernary subsystem research and development. Include tasks and milestones for at
least the following development arcas: memory architecture; cache coherency
protocols; interconnect technelogy: pertormance modeling efforts; applications
anatvsis.
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6.1.3

SMP Product Development. Provide the planned tasks and milestones for SMP
product development between the ID and 55T system generations. Include
milestones for productization, beta-test and general availability areas. Indicate how
anidd when this technology would be inserted at LANL or LLNL in the technology
refresh program.

Cluster Interconnect. Provide the planned tasks and milestones for cluster intercon-
nect research and development between the ID and 55T system generations. Inciude
tasks and milestones for at least the following development areas: increasing
bandwidth; low latency message passing; interconnect topology; virtual Memory
DMA between SMPs; extending cache coherent distributed shared memaory between
5MPs. Indicate how and when this technology would be inserted at LANL or LLNL
in the technology refresh program.

Chaster /O and External Network Connections. Provide the planned tasks and
milestones for development of cluster I/0 and external networking. By external
networking, we mean the standards-based networking (e.o, HIPPL, ATM, Fibre
Channel) to connect the cluster to other networks at LANL and LLNL. Include tasks
and milestones for at least the following development areas: parallel I/0O
development; remote file systems in support of the RED/BLACK I/Q partitioning
scheme; external networking. Indicate how and when this technology would be
imserted at LANL or LLNL in the technology refresh program.

Scalable Systemns Capability. Provide the planned tasks and milestones for the
development and testing of scalable system components. Include development of
hardware for reliability, availability and serviceability (RAS).

Other. Provide the pianned tasks and milestones for research and devr.-!nmernt
efforts related to this contract that are not covered by the preceding requirements.

Detailed Software Project Plan (MR}

The Software Project Plan shall contain at least the follow N COMpPONents:

Uperating System Development. Provide the planned tasks and milestones for SMP
operating svstern development. Include tasks and milestones for at least the follow-
ing development arcas: scalabie SMP support: distributed shared memory locality of
ceference; support for hardware and system performance monitoring; low latency
user callable thread mechanism; memory management; full 64-bit support, journaled
file swstems; reboot time mintmizaton; SMP locat gany scheduling; virtual memory
support for batch processing {e.g., process swapping and checkpointing); support
tor RED/BLACK /O partitions; DCLE standard tracking; group routing,

single Svstem [mage Development. Provide the planned tasks and mifestones tor
cluster wide single svstem image Jdevelopment. [nclude tasks and milestones for at
least the following development areas: POSIX compliant cluster wide file system;
cluster single [P network address; page leveled shared memory bebween SMDs; file
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system failover; cluster wide lock management; cluster wide process and POSIX
session ID space; virtual memory DMA between SMPs; load balancing and process
migration between SMPs; system administration tools for managing the cluster as a
single system;

* Tarallel I/O Develaopment. Provide the planned tasks and milestones for cluster
wide paraliel application 1/ development. Include tasks and milestones for at least
the fellowing development areas: networked connected parallel 1/0 development;
application programming interface; performance.

* (Compiler Development. Trovide the planned tasks and milestones for base
language (Fortran 90, C, C++) and HPF development. Include tasks and milestones
for at least the following development areas: mixed language support; automatic
and directed parallelization {decomposition) of applications; latency reduction
techniques; compiler optimization; migration support (from ID to ‘-:F:.T}.

+ Message Passing Environment.  Provide the planned tasks and milestones for
message passing development. Include tasks and milestones for at leasl the
following development areas: bandwidth and latency targets for MPI; MPI
standard tracking; integration with debuggers, profilers and performance analysis
tools; interoperability to cluster external resources.

* Code Development Tools. Provide the planned tasks and milestones for code
development tools development. Include tasks and milestones for at least the
following development areas: parallel make; profilers, debuggers, application
performance monitoring tools, GUT development for code development toals.

+  Cluster Resource Management Support.  Provide the planned tasks and milestones
for resource management development. Include tasks and milestones for at least the
following development areas: hooks for external policy modules; svstem
montorng tools; cluster wide gang scheduling,.

*+ Fault Tolerance and Containment.  Provide the planned tasks and milestones for the
development of fault tolerance and gradual degradation of service in the face of
component failure features. Include tasks and milestones for at least the following
development areas: failure tolerance of CFUs, memaory components; Shvils, inter-
connect, [/C subsystems; error detection vs. retry.

* Other. Provide the planned tasks and milestones for research and development
efforts related to this contract that are not covered by the preceding requirements._
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6.2 Project Milestones

Because of the need to meet Science-Based Stockpile Stewardship goals as quickly as
possible, the project schedule and milestones are of critical importance. Meeting the
tollowing milestones is critical to the success of the project; earlier is much better.

The implernentation will entail the installation of local clusters at Laboratory sites. Each
cluster will be assembled from individual SMPs that are interconnected with a high-speed,
low-latency interconnect supplied by the Subcontractor. These clusters will be connected
to the site’s local campus network and to the wide area network that interconnects the
three Laboratories. Access to the resources will be provided locally via the site’s existing
campus networks and remotely through the ASCI-supplied WAN.

6.2.1__ Detailed Project Plan {MR)

The Subcontractor shall provide a detailed Project Plan 30 days after contract award.

6.2.2 Initial Delivery (10] System (MR}

The Subcontractor shall install and support an initial code development system containing
50 Gigabytes (GB) of memory, 2.5 TB of disk configured for RED/BLACK operations and
capable of 100 GigaFLOP /s (GFLOP/3) of peak performance at LANL or LLNL, as
directed, 90 days after contract.

6.2.3  Second Initial Delivery {|B} System (MO

At the option of the University, the Subcontractor shall instail and support a second initial
code development system containing 50 Gigabytes (GB) of memory, 2.5 TB of disk
conligured for REDVBLACE operations and capable of 100 GigaFLOP /s (GFLO /53 of
peak performance at LANT or LLNL, as direcled, 90 days after contract award.

6.2.4 ID Applications Development Support {(MR)

The Subeontractor shall supply at least one on-site analyst to provide expertise to the University
code development teams in the areas of software development tools, paraliel applications libraries
and applications performance at the time of ID system delivery. The proposed system will be
installed ina classified arca at the Laboratory and s0 analyst personnel shall ebtain TOE Q
clearances,

625 FYS7 Plan and Review (MR)
The Subcontractor shall provide a detailed plan of activities and deliverables for fiscal vear
1997 tor University review and approval in the {irst quarter of FY27.

6.26  Technology Refresh (TR)
The Subcontractor may provide hardware and software technology updates between the
mstallation of the ID system and the installation of the 557 that would significantlv
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improve the hardware and software environment. Hardware technology updates may
meet or exceed the following compenent scaling parameters:

* Memory Size/Peak FP (Byte/FLOP/s) 2 0.5

* Disk Space/Peak FP (Byte/FLOP/5) = 25

* Cache Bandwidth/Feak FP (Byte/s/FLOP/s) = 4

+  Memory Bandwidth/Peak FP (Byte/s/FLOP/s) 2 |

+ [ntra-Cluster Network Bi-Section Bandwidth /Peak FP {Bits /s/FLOD/ 5] = (167
»  Systern Peak Disk I/0 Randwidth /Peak FP (Byte/s/FLOP/s) = 0.03

6.2.7 _FY98 Plan and Review (MR}
The Subcontractor shall provide a detailed plan of aclivities and deliverables for fiscal vear
19498 for University review and approval in the first quarter of FY95.

6.2.8 SST Applications Development Support (MR}

The Subcontractor shall supply at least two onesite analysts to provide expertise ko the University
code development teams in the arcas of software development tools, parallel applications libraries
and applications performance at the three months prior to the SST system delivery. The proposed
system will be installed in a classified area at the Laboratory and so analyst personnei shatl obtain
LHOE O clearances.

6.2.9  Scalable Development Environment Demonstration (TR)

The Subcontractor may demonstrate the scalability of essential software capabilities in the
application development environment across the clustered SMP system in mid CY 1998.
Specifically, the Subcontractor may use the sPPM demonstration code on the full cluster to
demonstrate debugger, event tracing and performance statistics capabilities.

6.2.10 Sustained Stewardship TeraFLOP (SST) Demonstration (TR)

The Subcontractor may demonstrate the 55T scalable cluster in mid CY 1998 contairung (.5
Terabytes (TE) of memory and at least 25 Terabytes of RAID disk. The sum of peak and sustained
performance on the sPP'M demonstration code of the 55T scalable cluster shall be at least four {4.0)
TeraFLOT /5.

6.2.11 _Scalable Development Environment Demonstration (MRB)

The Subcontractor shall demonstrate the scalability of essential software capabilities in the
application development environment across the clustered SMP svstern no later than the end CY
1998, Specifically, the Subcontractor shall use the sPPM demonstration code on the full ctuster to
demoenstrate debugger, event tracing and performance statistics capabilities.

6.2.12 _ Sustained Stewardship TeraFLOP {SST) Demonstration (MR)

The Subcontractor shatl demonstrate the 55T scatahle cluster no later than the end CY 1598
containung (L5 Terabytes (1B} of memory and at east 25 Terabytes of RAID disk. The sum ot pesk
ard sustamned performance on the 2PPM demonstralion code of the SST scaiable ciuster shall be at
least four (4.0) TeraFLOP /5.
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6213  SS5T Installation (MR)
The Subcontractor shall install and support this system at cither LANL or LLNL, as directed, for at
least two yvears following a successful demonstration,

5214 FY39 Plan and Review {(MR)
T'he Subcentractor shall provide a detailed plan of activities and deliverables for fiscal year 1999 for
University review and approval in the first quarter of FY99.

5.2.15 Memory Instaliation (MO}

The Subcontractor shall, at the University's option, install 55T system memory up ko an additional
L.OTE by the ficst quarter of CY 1999, If the University chooses to exercise this option, installation
of the addigonal memory before or after 55T installation shall be at the Subcontracior's discretion,

8.2.16 Disk Delivary (MR)
The Subcontractor shall deliver the remaining 50 Terabytes of disk within 12 months of 55T
delivery.

5.2.17 Faster Disk Delivery (TR)
The Subcontractor may deliver the remaining 50 Terabytes of disk within 6 months of 55T delivery,

5.3 Performance Reviews (MR}

Quarterly performance reviews shall be conducted berween the Subcontractor's corporate
exerutives and the University. The Subcontractor shall submit a Quarterly Project Stanus Eeport at
least five working days before each quarterly review. The report shall provide the status of all
work breakdown structure tasks and milestones in the critical path. It shall also contain narrative
descriptions of anticipated and actual probiems, solutions, and the impact on the project schedule.
Numbered action items shall be taken, assigned, logged. and tracked by the Subcontractor. The
munukes of all project reviews shall be recorded in detail by the Subcontractor and provided to the
University for approval within 5 working days after the review,

6.4 55T TeraFLOF/s sFPPM Damanstration (MR}

The sPI'M demonstration code is of special interest to ASCI because il solves imporsant
hydrodynamics problems using an aggressive and demonstrated highly-etficient SMIE cluster
implementation of numerical methods relevant to DOE's Stuckpile Slewardship Program. The
UM demonstration code represents the current stawe of an ongoing effort which has demonstraled
sood processor performance, excellent multitasking efficiency, and excellent message passing,
parallel speedups all at the same time. Tts use as an 55T demonstration is to validate the ASCL effort
by demonstrating a sustained TeraFLOD /3 computation across all processors of a cluster of SMDPs
for a single large application which is of direct interest to the 1X0E Stockpile Stewardship Program
as well as 1o scilentific simulation in general. It is expected to bring recogmition to the ASCT
Program, to the Subcontractor and the University, as well is to the larger scientific high
performarnce compubing cormmunity.,

[he bubcontractor shall provide a best effort Lo achieve a sustained one (F.0) TeraFlLODP /s
execution rate of the sPPM benchmark code across the entire S5T. The University shall
witness, verdy and certity the demonstration. A sustained performance rate shall be
computed anly for the time step update portion of the sPPM code for a problem size ot
approximately Z00(-cubed grid points tor a number or time steps sufficient b run for at
least one (1.0 hour of wall clock time. The exact problem size wiil necessarily be

.*"1[.11'!] 10, 1495 ARCTEsratemresnt oo Wk A e ndmaeit o 4




Attachment 2 53

determined by the actual 55T cluster size, the availabie application memory, and the
achieved sustained computation rate. The computation rate shall be determined based on
the actuai executed operations as shown below and the elapsed wall clock time required to
compiele the time steps on the S5T system.

+, -, 1 FLOP each
/,sqrt ¢ FLODs
min, max, abs, s1gn 1 FLO each

The sPPM one (1.0) TeraFLOP/s 55T demonstralion code shall be derived from the sPPM
code from the ID benchmark suite. It shall be programmed in Fortran with some C and
shall contain no custom assembly language. [t may use either single or double precision
IEEE arithmetic {or even a mixture}. 1t shall use POSIX threads and MPI message passing.
[t may use general or scientific library rovtines if they are, or will be, part of a supported
library. It shall use the initial conditions built into the ID code without the IMAage or texture
maps. The time for initialization, visualization and restart dumps will not be included in
the TeraFLOP /s rate determination - visualization and restart dumps could even be
disabiled. The timing prints per double tirne step can also be disabled but the one line

“courant and energy” print is required on at least node 0 to either stdout or to the output
file.

Uptimizations will be allowed so long as they don’t specialize the functionality represented
by the reference sPPM benchmark implementation. In particuiar, the source code for the
hydro kemel of the sPPM benchmark code (i.e. the file sppm.m4 } shall be used as provided
by the University (i.e. unmodified), except for the addition of compiler directives. The
University will continue its efforts to improve the efficiency of the code. Even for the
subroutings in sppm.m4, tuning can be achieved through selecting alternate pieces of
pravided code through preprocessor (lags, through the parameter [Q, etc. The goal is to
emphasize higher level optimizations as well as compiler optimization technology
improvements while maintaining “readable” code and physics modules. One abvious
permutted modification in the parallel part of the sPI'M demonstration code may be the
overlapping of computation and communication (i.e., asynchronous communication}.
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Ideas to demonstrate Tera-scale performance levels on additional ASCI relevant
applications may be suggested, but only if such opportunities arise and prove feasible and
do not interfere with the sPPM SST demonstration should such endeavors be considered.

Encd of Section 6
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Appendix A Glossary

Hardware

Cluster

Cru

FLOP

FLOPS

FLOPfs

GB

GGFLODP/s

MB

MFLOP/s

NUMA

ebruary 12, 19096

bit. A single, mndivisible binary unit of electronic information.
Byte. A collection of eight (8) bits.

A set of SMI’s connected via a scalable netwaork technology. The
network shall support high bandwidth, low latency message passing. It
may also support remote mermory referencing.

Central Processing Unit or processor. A VL5I chip constituting the
compatational core (integer, Hloating point, and branch units), registers
and memory interface (virtual memory translation, TLB and bus
conlroller).

Floaling Point OPeration.
Plural of FLOP.
Floating Point QFeration per second.

GigaByte. GigaByte is a billion bytes. When used in terms of Random
Access Memory, billion is 2% (or 1,073,741,824) bytes. When used in any
other context is 107 (or 1,000,000, 000 by e,

GigaFLOP /s, Billion (10° — 1,000,000,000} 64-bit floating point

ORerations por socon,

Megabyte, MegaByte is a million bytes. When used m terms of
Fandom Access | "'u‘.lplm:}r}, million iz 220 (or 1,048,576} bytes. When used
in any other context 1 108 {or 1,000,{{0) bytes.

MegaFLOP /5. Milhion {IDE’ — 1,000,000) 6d-bit ﬂnating ponnit operations
per socond.

Non-Unttorin Memory Access architecture, The distance in processor
clocks between processor registers depends on where in main memory
the address points to. That is, a load /store operation latency for some
memory locatons 13 larger than that for others.
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Peak Rate

Sealable

chill

Tera-Scale

TB

TFLOPs

UMA

Febrrwary 12, 1949

tt

The maximum number of 64-bit Hloating point instructions (add,
subtract, multiply or divide} per second that could conceivably be
retired by the system. For RISC CPUs the peak rate is typically
calculated as the maximum number of floating point instructions retired
per clock times the clock rate.

A system attribute that increases in performance or size as some
function of the peak rating of the system. The scaling regime of interest
i5 at least within the range of 100 GFLOP /s to 3.0 {and possibly to 10.0)
TFLOP /5 peak rate.

Shared memory Multi-Processor. A set of CPUs sharing random access
memory within the same memory address space. The CPUs are
connected vin a high speed, low latency mechanism to the set of
hierarchical memory components. The memory hierarchy consists of at
least processor registers, cache and memory. The cache may also be
hierarchical. If there are multiple caches, they shall be kept coherent
automatically by the hardware. The main memory mav be a Non-
Uniform Memory Access (NUMA} architecture. The access mechanism
o every memory element shall be the same from every processor.

More specifically, all memory operations are done with load/store
nstructions issued by the CPU to move data to/from registers from/ to
the memory.

The environment required to fully support production-level, realized
TFLOP /s performance. This environment includes a robust and
balanced processor, memory, mass storage, [/, and communications
subsystems; robust code development environment, lools and operating
systems; and an mtegrated cluster wide systems management and full
system reliability and availability.

TeraByte. TeraBvte 15 a trillion bytes. When used in terms of Random
Access Memory, lrillion 1s (2% =1,099,511,627,776) bytes, When used in
any other context ts 1002 {or 1,000,000,1100,000) bytes.

TerabLOP /5. Trihon (101 = 1,000,000,000,000) 64-bit floating proint
operations per second.

Umtorm Memory Access architecture. The distance in processor clocks
between processor registers and every element of main memory is the
same. That 1y, a load/store operation has the same latenoy, no mater
where the target location is in main memory,
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Software

AT
(Application
Programming
Interface)

Current standard

Fuily supported
{as applied to sys-
tem software and
tonls}

Gang Scheduling

job

Fuorruary 17, 19890

Ll

Syntax and semantics for invoking services from within an executing
application. All APls shall be available to both Fortran and C programs,
although implementation issues (such as whether the Fortran routines
are simply wrappers for calling C routines) are up ke the supplier.

Term applied when an APl 15 not "frozen” on a particular version of a
standard, but may be upgraded automatically by Subcontractors as new
specifications are released (e.g., "MP] version 1.1" refers to the standard
in effect at the time of writing this document, while "current version of
MPT" refers to further versions that take effect during the lifetime of this
contract.

A product-quality implementation, documented and maintained by the
HPC machine supplier or an affiliated software supplier.

When a user job is scheduled o run, the gang scheduler must
contemporaneously allocate to CPUs all the threads and processes
within that job (either within an SMP or within the cluster of SMPs).
This scheduling capability must control all threads and processes within
the SMP cluster envirgnment.

Ajob 15 a cluster wide abstraction similar to a POSIX session, with
certain characteristics and attributes. Commands shall be available to
mampulate a job as a single entity (including kill, modify, query
characteristics, and query state). The characteristics and attributes
requirgd for each session type are as tollows: 1) interactive session: an
mteractive session would include all cluster wide processes executed as
a child {whether direct or indirect through other processes) ot a login
shell and shall include the login shell process as well. Normally, the
login shell process shall exist in a process chain as follows: init, inetd,
[telnetd | rlogind | xterm | cron), then shell. 23 batch session: a batch
session shali include all cluster wide processes executed as a child
{whether direct or indirect through other processes) of a shell process
executed as a child process of a batch svstem shepherd process, and
shall include the batch system shepherd process as well. 3} ttp session:
an ttp session would include an ftpd and all its chiid processes. 4}
kernel session: all processes with a pid of 0. 5) idle session: this session
does not necessarily actually consist of identifiable processes. Tt is a
preudo-session used to report the lack of use of resources. 6) svstern
session: all processes owned by root that are not a part of any other
sess 0.
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Published
(as applied to
APIs):

Single-point con-
krol

(as applied to tool
imterfaces)
Standard

(as applied to
ADPs)

XXX-compatible
(as applied to sys-
tern software and
tool definttions)

Fulraary 120 1996

v

Where an APl 15 not required to be consistent across platforms, the
capability lists it as "published,” referring to the fact that it shall be
documented and supported, although it may be Subcontracior- or even
platform-specific,

Refers to the ability to control or acquire information on all pro-
cesses/PEs using a single command or operation.

Where an APLis required to be consistent across platforms, the refer-
ence standard is named as part of the capability. The implementation
shall include all routines defined by that standard {even if some simply
result in no-ops on a given platform}.

Requires that a capability be compatible, at the interface level, with the
referenced standard, although the lower-level implementation details
may differ substantially (e.g., "DFS-compatible" means that the
distributed file system shall be capable of handling standard DFS
requests, but need not conform to DES implementation specifics),
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APPENDIX E

ASCI BLUE INTELLECTUAL PROPERTY

The following is the text of Department of Enerzy Memorandum regarding Intellectual Property Rights
for the ASCI Blue procurement:

"If the respondent to the RFP does not agrec to cost-share at least 20% excluding waived fee, that
respondent if successful would get the standard patent and data causes in connection with such a
procurement. On the other hand, if the respondent is willing to cost-share by an amount of at least 20%
excluding waived fee, the DOE will agree to waive, in advance, patent rights to the respondent m its
inventions and authorize the respondent to assert copyright in software produced under the contract
subject to the following requirements:

1. With respect to Patent Rights, a standard DOE Patent Rights Clause including the waiver will contain
the following provisions:

A. Any waived rights to inventions will be subject to a reserved government-use license as

follows: "The government shall have a nonexclusive, nontransferable, irrevocable, paid-up license to

practice or have practiced for or on behalf of the United States any subject invention throughout the
world",

B. The government will have march-in dghts to any subject inventions consistent with the
march-in rights set out in 35 USC 203 and 48 C.F.R. 27,304-1(g).

C. That the recipient of such rights agree to submit, upon the request of DOE, a non-proprietary
report no more frequently than annually on efforts to utilize any technology arising under the contract.

D. Any assignment of invention rights is subject to DOE approval.
E. That the recipient agree to the following United States Competitiveness provision:

.5, Competitiveness Provision

"The warver recipient agrees that any products embodying any waived
mvention or produced through the use of any waived invention will be
manufactured substantially in the United States, unless the waiver
recipient can show to the satisfaction of DOE that it is not commercially
teasible to do so. Processes, services, and improvements thereof which arc
covered by any waived invention developed under this contract shall be
mcorporated into the contractor's manufacturing facilities in the United
States either prior to or simultaneously with implementation outside the
United States, shall not result in reduction of the use of the same
processes, services, or improvements in the United States. The waiver
recipient further agrees to make the above conditions binding on any
assignee or licensee or any entity otherwise acquiring rights to any waived
invention, including subscquent assignees or licensees."
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I Li.5. Preference per 35 USC 204 will apply.
Z. With respect to copyrights of computer software, the standard DOE rights in Technical Data Article

45 3¢t out m Acquisition Letter §7-5 would be modified as follows: Paragraph (c) would be replaced
with the following;

"(c} Copytight. (1) Data first produced in the performance of this contract, unless provided
otherwise in paragraph (d) of this clausc, the Contractor may establish, without prior approval of
the Contracting Officer, claim to copyright subsisting in scientific and technical articles based on
Or containing data first produced in the performance of this coniract and published i academic,
technical or professional journals, symposia proccedings or similar works. The prior, express
written permission of the Contracting Officer is requircd to established claim te copyright
subsisting in all other data first produced in the performance of this contract. When claum to
copyright is made, the Contractor shall affix the appticable copynight notices of 17 USC 401 or
402 and acknowledgment of Government sponsorship (including contract number) to the data
when such data are delivered to the Government, as well as when the data are published or
deposited for registration as a published work in the U. S. Copyright Office. For data other thag
computer software the Contractor grants to the Government, and others acting on its behalf, a
paid-up, nonexclusive, irrevocable worldwide license in such copyrighted data to reproduce,
prepare derivative works, distribute copies to the public, and perform publicly and display
publicly, by ot on behalf of the Government.

The Contractor may establish, without prior approval of the Contracting Officer, claim tg
copyright subsisting in computer software first produced in the performance of this contract.
For computer software, the Contactor grants to the Govemnment and others acting in its behalf, a
paid-up noncxclusive, mrevocable worldwide license in such copyrighted computer sofiware to
reproduce, prepare derivative works, and perform publicly and display publicly by or on behalf
of the Government. Contractor will provide the DOE an abstract suitabie for publication,
describing the function of the software for which copyTight is asserted.

This limited Government license will revert to & broad Govermment license iwhere the
Government has the right to distribute the software to the public and permit others to do so)
after five (3} years if the Conrracior has not taken effective steps to commercialize the sottware;
or where 1t is necessary to alleviate health, safery or energy needs that are not reasonably
satisfied by the Contractor, or to meet requirements for public use specified by Federal
Regulations and these requirernents are not reasonably satisfied by the Contractor.”

Faragraph (d%3) would be modificd by elumunating the first two sentences and retaining the last sentence
as follows:

"The Contractor shall promptly deliver to the Contracting Officer or to the Patent Counsel
designated by the Contracting Officer a duly ecxceuted and approved instrument fully
contirmatory of all rights to which the Government is entitled and other terms pertaining to the
computer software to which claim to copyright is made.

The justification for the above will be fully set out in the Statement of Considerations for the subject
patant waiver.”
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APPENDIX I

Collaborative Research & Development Items

ithin the scope of the ASCI Blue/LLNL contract, IBM and the University, through the Lawrence
Livermore National Laboratory, will engage in joint research and developmenr activities of mutual interest
and benefit. The primary objective of these activities is to perform the ASCI mission and exploit the
capabulities of the IBM SP system(s) to be installed dunng the ASCI Blue/LLNL project. The
collaborative activities will have direct manpower investments by IBM and LLNL. These activities will be
reviewed quarterly with the rest of the ASCI Blue/LLNL project. Before the beginning of each fiscal vear
of the contract, specific objectives will be identified for the collaborative activities to accompiish that year,
These objectives wiil be of mutual interest and benefit. Each party will make research and development
actrvity suggestions for the collaboration and will be zhle to priontize and prune the list.

This attachment describes seven basic areas of collaboration. Within each area of coliaboration. high leve!
deliverables for FY97 are enumerated and University and 1BM responsibiiity with esttmared minimum
manpower commitments delineated. Within thirty days of contract signing, IBM and the University will
have detailed technical discussions and will produce a detarled research and development plan as part of the
overall ASCI-Blue Project Plan. This will include a detailed 1ist of finalized manpower, deliverables and
milestones for FY97. IBM will provide this plan to the University for approval. (The deliverahles and
milestones below are tentative, the final deliverables and miiestones may be modified. )

A

Croal: Port the mrerface to the RS/A000 SP as a standard method for
cess by application codes,

FY397 Manpower Commitment:

IBM Research has many efforts in the area of have developed prototypes of
products
“that is still evolving, but is important for those users who would like 1o
1 portable interface. [BM Research and NASA Ames have been
working together to draft the proposal to address the portable 1 draws
upon the widely accepted

Furthermore, IBM and LLNL are currently collaborating on the HPSS project, and [LUNL is developing an
MPL-IO interface to HPSS. Certain additions to HPSS will allow this interface to work more 2fficient!yv.

In FY'97, the Yeollaboration will achieve the followine deliverables:

* By 4QCY9 [BM will train LLNL and HPSS developers in

* By 4QCY96 LLNL will train IBM developers on the University's

* By 2QCY97 IBM and LLNL will interface the U'niversity's Meiko/Solaris Impiemenianon o
the RE/A000 5P platform's at LLMNT,

* By iQCYS7 LLNL will port the Loiversiny's MeilkaorSolans CIEPLCIE LI o the

RS/6000 5P platform.

* By IQCYY7 the iBM Governnien Syatems - Houston HPSS ream will implement tie fellowiine new
features to support -




l. Suppont for distributing access to open file handles among multiple processing nodes on an

MPP.
2. Support for algorithmic descriptions of ; .
3. Anoption that allows a client to specify that HPSS will process entries in an

the order in which they appear.

By 3QUCY97 LLNL will explore the adaptation of

Throughout CY97, LLNL will track the emereing stindard and ensure that it includes support
for LENL wili also evaiuate altemartive parailel /O interfaces to assess their

effectiveness on ASCI applications.
Throughout CY97, LLNL and TBM will jointly explore the possibility of implementing

Foint of contacts:
LENL -
IBM - ; | N _ }




Faoint of cantacts:
LINL
1BM -

C. Parallel FTP (PFTP) Enhancements
. Goal: Impiemeantation of a

FY3Y Manpower Commitment:

HP3S provides a parallel version of FTP (PFTP) which provides users with an interface capable of high
performance parallel access to HPSS storage resources. The current PFTP interface on IBM SP platforms
provides parallel data paths to the client by spawning multi ple chent processes resulting in faster rransfers
o a client.

In CY97. the PFTP Enhancements collaboration will achieve the following dehveraobles:
* In20CY9%7, The IBM Government Systems - Houston, will implement the enhanced

o In 3QCYY7, LLNL will perform performance and reliability westing

Foint of contacts:
LN
1BAL -

L. Network Attached Peripheral Support

Goal: Provide the IBM SP/HPSS storage environment with the ability to accommodate tape Network
Attached Penpherals.

FYS7 Manpower Commitment:

Delivery of data berween the large amount of local antached disks on the ASCI Blue SP maciiine and HPSS
tape devices will require efficient and cost effective tape solutions in HPS5. A key element in the design
of HPSS was to allow for the incorporation of Network Attached Peripherals (NAFs) to provide such a
solution. A NAP is a device which is artached directly or very closely to a network in order to eliminaxe
the cost and inefficiency of a generl purpose processor front-ending the tape device. Curently HPSS
only supports disk NAPs, This collaboration would integrate the accommodadon of tape NAP support
o the HPSS environment.




In CY97, the Network Attached Peripheral Support collaboration will achieve the following deliverables:

*  In4QCY97, [BM Government Systems - Houston, working with LLNL HPSS developers will
provide a third-party data movement interface in HPSS that will accommodate various network
protocols and media interconnecting the HPSS clients and tape NAPs,

* [n4QCY97, IBM Govermnment Systems - Houston, working with LLNL HPSS developers will
provide a third-party control interface in HPSS that is extensible to accommodate additional protecols,
device types, control command, and new security models.

Poinit of contarts:
LENE
IBM -

E. Persistence and HPSS
Goal: Provide a persistent parallel interface berween IBM SP users and HPSS.

- FY97 Manpower Commitment: -- -

The majority of all LLNL user accesses to archival storage are today made ysing an interface which
provides persistence and intelligent user scheduling. This capability frees a user from having to implement
retry logic in their storage scripts, and also provides fair-share scheduling to storage users, HPSS and the
ASCI Blue environment currently do not support such an interface. This collaboration would mtegrate a
persisience engine capable of interfacing with HPSS® parallel interface.

In CY97, the Persistence and HPSS collaboration will achieve the following deliverables:

* In3QCYS7, LLNL will provide a mutually agreeabie design for a parailel persistence engine.

¢ I[n4QCY97, IBM Government Systems - Houston, will begin implementation of the parailel
persistence engine design in HPSS.

Point of contacts:

LINE
{1EA -
F.
Goal: Provide

FY87 Manpower Commitment:

application codes accessing storage use two separare explicit paralle] interfaces. The first
wnterface, PIOFS. is used to access data stored in IBM's current paraile] file system. Code needing direct
access to HPSS files use a second interface, the HPSS Client APL

In CYU7, the HPS5S collaboration will achieve the following deliverables:
« By 1QCY97T, IBM will deliver a LLNL
* By 2QCY%7, IBM will deliver an early prororype and install it on the SMP pardtion

of the 1D system.




* By 3QCY97, The IBM Government Systems - Houston - will provide a design for
for HPSS.

= By 4QCY97, The IBM Government Systemns - Houston - will begin implementation
" HPSS.

Point of contacts:

LINL -
1BM - ¢

G. Scientific Data Management

Goal: To define, design and prototype an end -to-end scientific data management solution that enable ASCT
code developers and SBSS designer access to tera-scale data sets on the IBM R$/6000 SP platform.

FY97 Manpower Commitment:

Accessing huge amounts of data is synonymous with high performance computing. However, new

-paradigms are desperately needed to organize and catalogue data in meaningtul ways for scientists and~ - - =

engineers. The ASCI program is funding a scientific data management (SDM) effort to {Vestigate ways
of presenting huge volumes at various levels of detail (meta-data) and integrate this with databases lavered
over H5M facilities. This collaboration will leverage the work done by Oak Park Research that intezrated
an object orented database and HPSS. The collaboration will also leverage the CORBA standard as an
interface berween the graphicical user interface and the object oriented database.

In FY97, the SDM collaboration will achieve the following delivembles:

« By lQCY97, LLNL and IBM will design an interface betwesn ObjectStore and HPSS.

* By20QCYS7, LLNL and IBM will design a CORBA-based heterogeneous SDM architecture
integrating the use of WWW tools, meta-data generation tools and analysis tools wiath the ObjectStore,
Corba and Java technologies.

* By2QCY97, LLNL and IBM will desizn an CORBA based interface between WEB browsers and
meta-data generation and analysis tools and ObjectStore database,

* By2QCY97, LLNL and [BM will deploy their SDM architecture for the generation of meradata for
ong of the ASCI codes as part of an overal end-to-end SDM solution for at least one SBSS designer or

code developer use on the desktop to explore and manage tera-scale data sets generated on the SP
platform.

Point of confacts:
LENL -
IBM - TBD

2. Distributed Resource Management
Goal: Seamlessly integrate the TBM RS/6000 SP into the ASCI DRM environment.

FY97 Manpower Commitment:

(BM will work with the University in implementing a resource manager on the ASCI Blue systemn that not
only scales with the system size. but also can provide a single resource manager that will work across all
of the distributed, muiti-vendor platforms.

LA




[BM will bring to bear the knowledge we have gained in implementing our LoadLeveler resource

management product in a parallel system, both in terms of scaling and efficiently supporting a large,
paralle] workload.

In FY97, the DRM collaboration will achieve the folfowing deliverables:
e By 1QCY97, IBM will deliver and install a distributed batch system on the ID Machine.
* By4QCY%6. the University will give IBM the ASCT DEM requirements document.

* By2QCY97, the University will provide to IBM a design for DRM over distibuted batch systern on
the IBM SP platform.

* By 4QCY97, the University will provide to IBM an initial prototype DEM soiution over the distdbuted
batch systern on the IBM SP platform for their review.

Poaint of contacts:

IBM - TBD

T ok, Lo
3.

Goal: Provide a flexable .
of the computing resource for multiple symultenous tera-scale applicatons.

FY37 Manpower Commitment:

IBM is working towards providing SMP on the SP. Aq initial prototype has
been developed at IBM's T. J. Watson Research Center. This prototype provide ]
SP and supports a wide variety « . In particuiar, it supports

[BM will work with the University to implement a productized version of a
SP system.

In FY97, the 1 will achieve the following delivermbles;

* By 40CYS6, IBM will deliver the source code of an early prototvpe of the
to LLLNL and instail it on the SMP partition of the TD system.

* By 4QCY6, the University will provide to IBM and Platform Computing a requircments document
for the SF platform.

* By 2QCY97, IBM will deliver to LLNL the source code of an early prototype
* By 20QCY97, the University will provide to IBM a prototype implementation of

* By 20QCY97, the University will provide to IBM a prototype -

Point of contacts:

4. Code Development Toois

Goal: Provide a stable. state-of-the an code development environment thar radically increases the

productivity of ASCI applications developers and the performance of ASCI applications on the IBM SP
platform.




FY97 Manpower Commitment:

IBM will work with the University as a “beta test” site and as 2 model of High Performance Computing
requirements for our software development tools including compilers, debuggers, API libraries,

performance monitors and profilers. TBM will also work with BBN's TotalView debugeer as part of this
collaboranen.

In ¥Y97, the CDT collaberation will achieve the following deliverabies:

* By 40QCY96, the University will provide to TBM a requirements document for the ASCT Common
Basic Environment (CBE). IBM will respond within 30 days so that a joint research, development and
deployment plan can be established.

* By 4QCY96, the University will provide to JBM a requirernents document for FY97 TotalView
debugger enhancements. IBM will respond within 30 days so that a joint research, development and
deployment plan can be established.

* By 4QCY96, the University will provide to IBM a requirernents document for FY97 baseline language
compiler enhancements. [BM will respond within 30 days so that a Jownt research, development and
deployment plan can be established.

"+ & By 4QCY9%6, the Universitywill provideto TRM a requirements document for FY97 performance

analysis tools enhancements. IBM will respond within 30 days so that a joint research, development
and deployment plan can be established.

* By 4QCY96, IBM will deliver to the Unrversity an eatly prototypes of software that will allow ASCI
tools and applications developers to evaluate SMP code development tools on the SMP partition of the
ID systern. IBM and the University will jointly work to ideatify and resolves issues with the SMP
code developent environmeant.

Paint of contacts:
LENL -
B - -

5

Goal: Provide a highly

programmmmg methodologies for the
SP platform.

FYS97 Manpower Commitment;

[BM expects to extend the - 5P node via
solution. This will also be staged in over the life of the ASCI contract:

* Enhanced sofrware/hardware based support cotlaboration with IBM
Research and RS/6000 Divisions in FY97, FY98 and FY98.

IBM 15 pmpﬂaing a collaboration berween IBM and ASCI Blus/LLNL in the prototyvping and testing of
solution tor the SP. This solution will provide




We expect that the ¢ollaboration berween IBM and ASCI will accelerate the development of this
"+ allowing us to target providing a formal product The University will

- -.be able to influence the design of the strategic solution for the SP by providing .. ...

information on performance and software requirements, and collaborating in performance analysis,
application enablement and software development,

In FY97, the will achieve the following deliverables:
* By 4QCY96, IBM will deliver to the University a plan on the SP platform.
* By 2QCY97, IBM will deliver to the Untversity prototype software for evaluation of
the [D system.
* Byd4QCY97 the Untversity will port the ‘o0 the SP pladform over the

and demonstrate at least the EPIMETHEUS physics application
utilizing the environment.

FPoint of contacts:
LENE
IBM -

6. Applications Development

Goal: Enable rapid deployment and mgh efficiency of ar least four key ASCI applications on the SP
platformn,

FY37 Manpower Commitment:

As stated in the ASCI-Blue RFP, the ID system’s main focus is as a code development platform for the
ASCT application efforts. As such, it is very difficult to enumerate specific deliverables that enable garly
ASCI applications developers’ efforts, Therefore, the University and IBM have both agreed that the best
way 1o epresent this aspect of the ASCI program is to identify specific applications to enable on the IBM
RS5/6000 SPplatform. This enablement is describe with specific deliverables. However. achievement of
these deliverables is not the ultimate goal, rather they are designed to be indicators that the code
development is ysable, stable, robust and that ASCI applications development is productivelv progressing.

The R&D collaborative effort for “Applications Development” wiil, on the one hand, focus on the research
and development done by ASCI code developers on scalable applications algorithms, On the other hand,
LBM’s focus on and cornrmitment to the necessary system and code development tools development and
Support to enabie these applications. In particular, the compilers must produce etficient, opimized code.
The system and associated user API libraries te.g., libc.a, MPI) must be usabile and highly efficient. The

TotalView debugger must be able do work with these appircanons in a way that does not derract from code
%




developer productivity (e.g.. TotalView start-up time on large applications must be short). Performance
analysis tools {profiling tools, message passing performance analysis tools) should be able to shed insight
into these applications to point out scaling and system bottlenecks or application/architecture mismatches,
This will require early access to these IBM and third party code development toos ! . ind quick
fixes to problems that are discovered. There is a very tight - . coupling between
the “Applications Developent” and “Code Development Tools™ collaborative areqs. Specifically, these
“Applications Development” requirements feed into the “Code Development Tools” collaberative effort and
the laner feeds capability back.

Most of these codes are export controiled. The University will provide to IBM po-cost licensees to have
access o these codes for the purposes of the applications R&D partnership. [BM will only have US
Citizens work with the codes antd will net export them. The on-site personnel will play a crucial role in
working with the ASCI applications points-of-contact.

HED3D - Doug Miller
In FY97, the HED3D collaboration will achieve the following deliverables:

* By4QCY96, LLNL and IBM will port a domain decomposed 2-d version of an SN radiation transport

package to the RS/6000 SP. This code will demonstrate at ledst 600 MFLOP/s performance on 128
PrOCessors,

* By2QCY97, LLNL and TBM wiil develop port hydro, diffusion and monte carlo to the RS/6000 SP
platform.

* By 3QCY97, LLNL and IBM will demonstrate MPI-10 parallelization 128 way prallelization of () at
least 384 MB/s performance.

Foint of contacts:
LLMNE -

IBM - TED

DYNAID/NIKE

DYNA3D is an explicit finite-element program for analyzing the transient dynamic response of three-
dunensional solids and structures. ParaDyn is message-passing parailel version of DYNA3D. NIKE3D is
an implicit, nonlinear finite element program for analyzing the static response of solids and structures in
three dimensions. NIKE3D provides 14 nonlinear solution methods that use both direct and irerative
ltnear sotvers within Newton and Quasi Newton Raphson loops.

In FY97, the DYNA3ID/NIKE coliaboration will achieve the following deliverables:

* By dQCY96, LLNL and [BM will collaborate on the porting of ParaDiyn to the RS/6000 SP and
dernonstrate a performance of 1.2 microseconds per element time step on two production problems
provided by the LLNL. This performance ievel corresponds to 800 MFlops. These benchrnark
production problems wall be 1,000,000 and 200,000 elements. repectively, The production problems
mode! the interaction of shocks in a solid medium. The model uses only hexahedral elements and no
contact algorithms. LLNL will provide solutions to the problemns. Answers will agree with the
provided solutions to within ,01%,

* LLNL and IBM will celiaborate to develop efficient text and binary 1/Q) for ParaDyn. The text file for
the large production benchmark is 163 MByies and binary plot states are 70 MByies. [F0in ParaDyvn
wiil be optimized with the use of IBM FIOFS. The hardware reliability and sofrware performance of
the PIOF systemns will be dermonstrated for the miilion element benchmark calculation, O speeds of at
least 10% of /O subsystem peak hardware specifications will be achieved. [BM will provide
appropriate software/hardware performance measurement tools. Deliverable will be due JQCYST.

* [BM and LLNL will collaborate to develop and test threaded or microtasked linear soivers for both
dense and sparse matrices. Emphasis in this project will be on sparse solvers. Threaded solvers
incorporated into NTKE3D will be completed by 2QCYS7. LLNL wiil provide production probiems

o




for measuring performance of parallel solvers, Parallel efficiencies of 75% on four processors will be
demonstrated 3QCY97.

FPoint of contacts:
LML

IBM -,

ARES -
InFY97, the ARES collaboration will achieve the following deliverables:

By 4QCY96, LLNL and IBM will port the serial version of ARES running on a single node of the
REBOGD SP.

By 2QCY97, LLNL and IBM will demonsirate parallel domain decomposed hvdrodynamics in ARES
on the R5/6000 SP platform on at least 16 processors,

By 3QCY97, LLNL and IBM will dernonstrate domain decomposed hydrodynamics in ARES @ 15
MFLOP/s each over 128 processors. The aggregate performance of this code on this configuration

will be at least 1.0 GFLOPSs, o
By 3QCY97, LLNL and 1BM will demonstrate parallelized restart file ¥O with $I1'0 over MPLIO
scaled 128 way prallelizaton of V'O at least 384 MB/s performance.

Want fast MPI between threads or processes on the SMP by 3QCY97.

Investigating SMP parallelism with comprier directives (loop-level parailelism) on the RS/6000 SP
machine in the in 2QCY97 to 3QCYY7 meframe, Performance goal is a factor of 2 over serial eode in
the lagrange package of the code.

Parallel SILO over PIOFS 40QCY96.

Total View must he working on this system for code development. Will be in heavy code development
mode immediatly,

Point of contacts:
LLIME -
{BM - TBD

ALEJD/ALEC - Richard Sharp
In FY97, the ALE3DYALEC coilaboration will achieve the tollowing deliverables:

By 4QCY 9, LLNL and IBM will port ALE3D/ALEC to the RS/6000 SP. This code will demonstrate
at least 1.0 GFLOP/s performance on 128 processors for a pure [agrange ealculation and 0.5 GFLOP/s
on 128 processors for a 128K element lasrange/advestion problem.

By 4QQCY96, LLNL and IBM will demonstrate a scalable parallel STLO implementaton over PIOES
and MPI-IO up and running on the IBM platform.

By 2QCY97, LLNL and IBM will develop port ALEC running 3-d implicit hydrodynamcis, explicit
hydrodynamics with advection and slide surfaces to the R $/6000 SP platform. This code will
demonstrate at least 0.5 GFLOP/s performance on 128 PIOCESS0rS.

By 3QCY97, SMFP prototype ALEC demo on 4 node (4-way SMP nodes),

By 3QCY97, LLNL and [BM will demmonstrate parallel FC mimicker for ALE3D running over MPI-10

on the R§/6000 SP. The performance goal is 3.0 MB/s/node scaling 128 nodes for an ageresate of
384 MB/s,

FPoint of contacts:
LENE -

IBM - TBD
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1.0 IBM 19%6 PLAN INTRODUCTION

This Small Business and Small Disadvantaged Business Subconmacting Plan {Plan) 1s
submitted by Intermational Business Machines Corporation (IBM) pursuant to Secoon Bid) of
the Small Business Act, FAR Sections 19.7 and 52.219-9, and other applicable statutes and
regulations.

The Plan is a corporate-wide Plan which covers [BM's domestic purchases from suppliers
during the period 1/1/96 through 12/31/6, IBM's fiscal year, for all commercial and non-
commercial products and services. All subcontracts for production and non-production goods:
and services procured by IBM througk its purchasing systems are included in this plan.

2.0 IBM 1996 GOQALS

2.1 Total Subcontracting Dallars. [n 1996, the total subconmractng dollars for ULS.
operations are planned to be approximately $10.0 billion. This total consists of all domestic
purchasing through cur purchasing systems throughout IBM U.S.

2.2 Small Business Concern Percentage and Dollars. IBM plans {o purchase 35% of
its $10.0 billion base from small busiesses, which represents $3.500 billion in estimated
subecontracting dollars. The small disadvantaged business goal is included as a part of thas
small business goal

23 Small Disadvantaged Business Concern Percentage and Dollars. [BM plans to
purchase 3,75% of its $10.0 biilion base from smail disadvantaged businesses, which
represents $375 million in estimated subcontrachng dellars.

2.4 Factors Affecting Plan. Although IBM plans to aggressively pursue and achleve iis
1996 goals, there are still 2 pumber of factors which could mmpact our plans and, therefore,
affect the achievement of our goals. These factors include the growth of SBs or SDBs
beyond the SBA's small business size standards, changes in ownership, the discontinuance of
business, and significant chanpes in [BM's purchasing requirements.

The success of SBs and SDBs as they outgrow the small business classification continues
to affect IBM's goal. However IBM continues to purchase from both small and large
minority suppliers. IBM is committed to the continual search and developmeat of new
emerging SBs and SDBs,

Second, IBM's SB or SDB suppliers may undergo a change i ownership which affects
their status. Any such change of status could adversely impact [BM's plan and, consequenty,
our subcontracting goals, Third, although IBM plans to work closely with small business and
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small minority suppliers through our MBE development initiative to ensure [BM's
requirements are understood and that necessary technical or management support is provided
to mcrease their opportunity for success, there may be occasions where 2 supplier's product
qualit}r, Eewict::lbility or pricing may cause [BM to discontinue the business relattonship or
reduce the level of purchases with that supplier.

Finally, significant changes in IBM's overall purchasing requirements caused by product
changes, customer demand shifts from one model to another, and/or major schedule ghifis
may adversely impact our Plan.

3.0 PRODUCT AND SERVICE SUBCONTRACTING PLAN

3.1 Catepories of Products and Services. IBM's purchases mclude production related
itemns, such 2s assemblies, mechanical and electrical parts, which includes plastics, sheet metal
frames and covers, storage devices, logic compooents, transformers, power supplies,
starnpmngs, tools, dies, switching devices, circuit hoards and cables. In suppont of our
facilities, we also purchase non-production related ftems, such as capital equipment tooling,
office supplies, furniture, packaging materials and chemicals; and service related items, such
as consfruction, progranuTung, maintenance, sceretarial services, engimeenng, printing, travel
agency and local transportation services.

3.2 Participation by Small and Small Disadvantaged Businesses, We expect that
simall and small disadvantaged businesses will participate in 2ll of the listed categonies of

production and nou-production items and services procured by IBM. IBM expects limited
opporfuntty for SB and SDB subcontfracting with respect to our acquisition of

] [BM plans to spend approximately
1996 for these commodities. This Tepresents »f our total purchase base for which IBM
believes that there are limited opportunities for small and small disadvantaped businesses to
participate i providing competitive products. However, we will continue to look for such
SOUTTES,

3.3 Factors Limiting Participation. The 1].5. has been losing ground to foreign sources
in high technology felds such as datz processing and in the commedities and services that
support the data processing industries. International sourcing for certain requirements in a
oumber of specific commedity areas has caused a decline from a pasition of U.S. dominance
dunng the *70s to one of growing international dependence as we continue in the decade of
the ‘90s. Among these products are major elements of IBM's purchasing profile. Fer
exampie, the market share of . the highest
single dollar segment of has shifted from afmost 2 100% U.S.
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share i 1974 to close to an 80% Japanese share in 1988. Noae of the top five producers of
is now 1J.5.-based. Japanese markct share hag increased to over 90% of
the total worddwide market for these Sirnilar trends exist for

With the cost of entry growing in most of these high technology areas, the opportunity
for new participation by a small or small disadvantaged business is becoming extremely
unlikely. In the ares of for exampie, today's technology requires an
investment approaching over - in order to enter the market as well as a significant
number of employees, For those SBs or SDBs that do gain entry, success may automatically
catapult them to surpass the SBA's size criteria for small business classification. We will
coatinue to seek out newly emerging SBs and SDBs to increase their participation in areas
where procurement opporhumities exist.

While IBM has and will work with the United States Government and our industry to
meet these challenges, we must continue to make business decisions that will permit [BM's
products to be competitive with other international sources of supply. To that end, it is
essential that, among other things, we consider all potential sources of suppliers throughout
the world and take advantage of the most competitive offerings available. We must, however,
also take action in the U.S. to help improve the overall business environment so that domestic
suppliers, including smail and small disadvantaged businesses, can prasper,

4.0 METHODOIL.OGY FOR DETERMINING SUBCONTRACTING GOALS

Annually, for every IBM fiscal year, Worldwide Procurement requires IBM's US.
purchasing managers, procurement councils and commedity teams to submit their IOty
purchasing goals for the year in both percentapes and dollars, The setting of these goals
begins with each area assessing the potential for IBM awards to small disadvantaged
businesses. The level of penetration of each of the commodity areas is then assessed based
upon the available small disadvantged business base. The plans are aggregated upward
through the management chain to the senior purchasing manager/executive for each 1BM
purchasing location, procurement council and conmnodity team and are then reporied to
Worldwide Procurement, The goals are reviewed to determine if they ,are attainable and
represent a meanmgful contribution to IBM's corporate-wide Minority “Supplier Program. In
making this determination, compounded growth rate, current performance and each site's
subcontracting opportunities are considered.
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If Worldwide Procurement is not satisfied with the goals, farther justification and line
management involvement is requested. Once agreement is reached, the objectives are
combined to form the corporate-wide IBM goal.

For our smail business goals, Worldwide Procurement does an annual analysts of our
performance over the prior year, a review of our total purchasing plan, and an internal
business assessment, in order to determine the appropriate goal to set for small business
utilization. We also evaluate other factors such as total quality management, emerging small
busmesses, and our technology requirements in areas where small businesses have expertise
and can participate.

IBM SDB goals are also reviewed with the senior vicepresident to obtain his
cormmitment before submitting ag a part of thix plan.

5.0 METHODOLOGY FOR IDENTIFICATION OF SUPPLIERS

5.1 Trade Fairs. IBM buyers actively participate in Minority Business Opporiunity
Trade Fairs across the country. This includes site participation in local fairs and Corporate
participation in national fairs. We plan to continue to support and increase our participation
m the following national fairs: National Minority Supplier Development Council (NMSDCY,
Minonty Enterprise Development Week (MEDWEEK), Hispanic Chamber of Commerce, -
National Association of Women Business Gwoers (NAWBO), and the SBA 8(a) Procurement
and Small Business fatrs.

3.2 Associations. IBM will continue to participate in associztions, primarily local
affiliates of the NMSDC, NSIA, AIA, Hispanic Chamber of Commerce, SDB Development
Panel and TRIAD to help us identify and develop small business and minority suppliers.

53 Minority Suppliers Listings

3.3.1 JBM SDB Listing. 1BM [.S. purchasing locations will continue to use IBM's
compasite list of minority suppliers with whom we have done business. This list is provided
annually to each purchasing locatiou and identifies IBM's minority- suppliers by commaodity
and purchasing location. Since our relationships with our suppliers have historically not been
made public, this list is only distributed within TBM.
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53.2 "Try US” Directorv. IBM will continue to be a corporate user of the "Try
Us" directory, published by the National Minority Business Directories. Minority businesses
may list their services in this directory without charge to facilitate business between minority
firms and corporate and government purchasing officials. IBM is a spoasor of this
organization.

533 PASS. The SBA's Procurement Automated Source System ("PASS™) will
continue to be used as a source of potential small business suppliers.

53.4 OQOther Sources of Information. [BM buvers are instructed to use all available
sources of information, such as state and local lists of minority suppliers, local Chambers of
Commerce, the NMSDC data base, the Aerospace Industry Association's data base and the
offices of the Small Business Administration to identify such suppliers.

5.4 Supplier Facilitv Survey. IBM's buyers and engineers will continue to visit the
facilities of prospective small business and SDB suppliers to assess their capability, capacity
and potential to provide goods and services to IBM.

5.5 Letters of Introduction. Supplier letters of introduction and capability statements
are directed to the IBM locations where opportunities for business relationships may exist
Each package is reviewed locally to determine the supplier's potential to satisfy [BM's
purchasing requiremnents.

6.0 INDIRECT COST ALLOCATION

Purchases made in support of BM's U.S. manufactoing and development organizations
through IBM procurement fimctions, including purchases of goods and services which
generally are regarded as indirect costs, are included in establishing the subcontracting goals
for IBM's commercial plan.

The formula used to determine the amount of IBM's indirect purchases to be purchased
from SBs and SDBs is equivalent to the one used for direct purchases. ;A ratio of the realistic
opportunities to purchase these products and services from SBs and SDBs is calculated as a
percent of our total aggregate indirect purchases. The resulting ratio is tested by assessing the
trend from past year's performance, changes in the indirect purchase base (non-production
goods and services, examples of which are described in sections 3.1 and 3.2 of this plan) and
the emergence of new contracting opportunities. Indirect purchases include all such purchases
at manufacturing sites, developmeant locaticus and headquarters operations.
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7.0 PROGRAM MANAGEMENT PLAN

7.1 SB/SDB Plan Administration. The person at IBM in charge of overseeing IBM's

smail business and Minority Supplier Program is a member of the Worldwide Procurement
staff and as corporate coordinator of the Program, reports semi-apoually the results and
outlook for the small business and Minority Supplier Program to division and corporate
management, The curent Program Manager is Phyllis McCarley, International Business
Machines Corporation, Worldwide Procurement, Route 100, Somers, New York 10589. Her
telephone number is (914) 766-2697. Her primary respoosibilities include:

2)

b)

c)

d)

€)

day-to-day administration of the smail business and Minority Supplier
Program and related minonty purchasing activities;

establishing the strategy and 6bjectives of [BEM's propram and
recommending program policy changes as necessary;

developing and ynplementing program procedures;
working with line management to establish program goals;
consolidating, analyzing and distributing activity reports;

conducting internal audits of the program, as appropnate, and following
up to ensure performance of comritments; and

with respect to outside organizations and suppliers, participating in
orpganizations which promote the utliraton of minodty suppliers,
overseeing Mincnty Qpportunity Fair participation, referring minority
firms to appropriate purchasing departments, and establishing liaison
relationships with federal, state and local government agencies,

7.2 Line Management, IBM's purchasing activities are generally decentralized
within the U.S. for manufacturing and centralized for non-manufacturing purchases, with over
25 separate purchasing organizations handiing individual needs for materials and services.
Line purchasing management and procurement executives have the following small business
and Minority Supplier Program respoaosibilities:
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£)

h)

implementing and managing ail phases of the program at their
individual location:

assisting in identifying and resoiving problern areas and establishing
local or unit goals and objectives;

peniodically auditing the attainment of goals and objectives;

ensuring that small business and minority companies are afforded full
oppartunity to do business with IBM and are encouraged to seek 1BM
coniract awands;

discussing regularly JBM's Small Business and Minority Supplier
Program achievements and objectives with local managers and

ernpoyess,

being actively involved wath local minonty business erpanizations and
cOMmMuAity acton groups;

providing quarterly activity reports to the Program Manager; and

maintaimng records on awards to small business and minority suppliers,
such as dollar volume, products or services purchased, and other
relevant information.

establishing development/mentoring relationships with minority
businesses assisting them in becoming full service, competitive
suppliers.

Purchas.iug_Managm and buyers understand that a portiou of their work performance
evaluation is based on their SB and SDB development and utilization efforts and the results
they are able to achieve from those efforts.

7.3 Purchasing Coerdinators. Each of IBM's decentralized purchasing locations,
procurement councils and commodity teams have a small business and Minority Supplier
Coordinator. These coordinators are focal points for small and small disadvantaged
businesses interested in providing poods and services to IBM. The coordinators’ in-depth
knc:-w.frledge of the operation of their facility or commodity and ifs needs enables them to
provide timely and knowledgeabie responses to a small business or minarity supplier's
mqunes and fo assist the supplier in presenting their capabilities to the appropriate personnel

at the location,




7.4 Corporate Management Policy and_Responsibility. IBM policies are guidehines
which govern our actions both within and outside the Company. Their purpose is to foster
Corporate objectives and ensnre that we live up to our corporate pnnciples. Corporate policy
letters are ooly issued oo subjects of significant impeortance to the company. (See Policy
Letter 137-A) In 1993, IBM's Chairman of the Board re-issued a Corporate Policy letrer to
formalize a long-standing purchasmyg principle that states:

"...in the United States, it is the policy of the IBM Corporation to provide minority and
wornen-owned businesses the opportunity to participate m ail areas of IBM's marketing,
procurement, and contracting activities. This policy applies to all areas of expenditures,
whether for products or services.”

In addition, in a message from the General Manager, IBM North America, Bob Stephenson
reaffirmed the Chairmman's policy by stating...

"..IBM continues to maintain a policy and commitment @ providing opportunities for
minenty and women owned businesses o all areas of our business...It 1s imporiant that we
all continue to dedicate ourselves to developmg business relatiooships with qualificd
rnonty and women eatreprenews”.

IBM immplemented 2 MAWBE Development Council to manage its total MYWBE Program. .
Members of this council consist of program managers from the vanous business units whose
primary responsibility 15 M/WBE development and utilization. This council has the authority
to implement the direction and guidance of the IBM policy statement

8.0 EFFORTS TO PROVIDE EQUITABLE OPPORTUNITIES

IBM actively promotes the development of SBs and SDBs through a varety of supportive
practices. These practices include 2 number of financial and technical assistance programs,
and various educational offerings.

8.1 Financial Assistance

§.1.1 Business Consortium Fupd. The Business Consortium Fund (BCF), under the
auspices of the NMSDC, uses funds made available from participating entities to provide
capital to minority businesses. IBM invested %1 million in the BCF to assist minority
businesses which have historically experienced difficulty in obtaining capital through
traditional lending sourtes znd have faced an inability to secure funds at a rcasonable mte of
interest.

8.1.2 Specialized Small Business [nvestment Companies, [BM also supporis
Specialized Small Business Investnent Companies ("SSBICs") in both Dallas and New Yok,
and 1= represented on the Board of Directors of each. These organizations, licensed aad
regulated by the SBA, provide equity and long-term financing, in addiion to management
assistance, to small business concerns owued by soctally and economically disadvantaged
wdividuals, [BM will contnue its involvement with both SSBICs,
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8.1.3 Payment Terms. Flexible payment terms arc available to small and small
disadvantaged business concerns experiencing short term cash flow limitations. These may
nclude payment in advance or some other enhancement to our normal oet 3¢ terms.

8.1.4 Equipment Loans. TBM has and will continue to loan equipment to small and
small disadvantaged business concerns to increase their competitiveness for subcontracting
opportenities,

82 TechnicalManagerial Assistance

8.2.1 Requirements. Small disadvantaged business concerns are often inexperienced
in dealing with large industrial organizations, and frequently need help with the technical and
managerial aspects of producing a custom-made product Consequenily, it is the practice of
[BM's purchasing and technical personnel, where appropriate, to spend additional tune wath
these finns to0 explain in detail the manufacturing and quality requirements for matenals that
IBM intends to purchase.

§.2.2 Suvpplier Facility Surveys. In some instances, an JBM manufacturing engineer
or quality control specialist may cooduct an on-site survey of a minonty supplier's plant,
identifymg areas where deficiencies are likely fo occur and suggesting improvements in the
mapufacturing process. These technical experts also assist, when needed, IBM's minority
suppliers during actuzl production nums.

823 Ouality Feedback. If the goods delivered to IBM by a small disadvantaged
business concern are defective, IBM specialists will frequently retum to the suppiier's plant to
suggest comective measures.

83 Education

IBM will utilize several education programs designed to enhance and improve the
business skills of small disadvantzged proprietors. The programs will cover such subjects as
quality, financial and management sidlls, strategic planning and the information super
highway, and will be provided either free-of-charge or at a nominal fee'

83.1 Quality Seminar. Expanded quality classes will be affered to small disadvantaged
proprietors gither free of charge or at a0 nominal fee. These classes will be based upon
BM's corporate-wide focus on Quality.

5.3.2 Management Education, In 1996 IBM will sponsor several management
education courses for SDB's that will be aimed at improving their financial skills and
business success,
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5.0 CONTRACT CLAUSE "UTILIZATION_OF SB/SDB CONCERNS"

9.1 Contract Clause. [BM incnrp-urat&s by reference the FAR clauses eniitled
“Utilization of Smail Business Coacerns and Small Dhisadvantaged Business Concerns” and
"Small Disadvantaged Business Subcontracting Plan" in all subcontracts, and requires zii
subcontractors (except small business concerns) who receive subcontracts in excess of
£500,000 ($1,000,000 for construction of any public facility) to adopt a plan similar to the
plan submitted by IBM, with respect to work performed under U.S. Government procurement
contracts. JEM will monitor the performance of its first-tier subcontractors under these
subcontracts.

9.2 FPurchase Order Termns and Conditions. In addition, to further empizsze and
expand the requirement to utilize smzll disadvantaged and womes-owned business concerns,
IBM bas added the following requirement in its standard purchase order standard terms and
conditions: *“Seller represents to IBM that it has an active program to provide opportunities
for participation in its procurement process to minority and women-owned businesses.”

10.0 SB/SDE DATA MANAGEMENT PLAN

IBM assures the Government that IBM is prepared to (i) cooperate with the government in
any studies or surveys as may be required, (i} submit perodic reports as requested in order to
allow the Government to determine the extent of compliance by IBM with the subcontracting
plan, (if) submit Standard Form 295, Surmnmary Subcontract Repert for this Commernial plan
in accordance with the instructions on the form, and (iv) ensure that [BM's subcontractors
{except small business concems) agree to submit Standard Forms 294 and 295. IBM
acknowledges. that submittal of Standard Form 294 is not required for this Corporate-wide
Commercial Plan.

11.0 RECORD KEEPING PLAN

Fhe record-keeping for this SB/SDB subcontracting plan, 2s described below, is a
corporate requirement and is maintained on a corporate-wide basis,

111 Performance to Goals. IBM's Program Manager tracks a locaton's actual
paymenis 10 small business and SDBs against goals on a quarterly basis. This data is
compiled and distributed semi-annually,

112 Awards of More than $100,000. Records are maintzined on each subcontract
solicitation resulting in an award of mere than $100,000, mdicating (a) whether small
business concerns were solicited and if not, why not, (b) whether smal disadvantaged
business coneerns were solicited and if not, why not, and (c} 1f applicable, a reason why an
award was not made to a small business concern.

[1.3 Source Lists, Organizations Contacted, OQutreach Efforts. Line management

mamtins records of source lists, organizations coutacted and outreach efforts, mcluding made
4550clanens, conferences and trade fairs,
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11.4 Records of Internal Guidance. In addition, line management maintams records of
internal guidance and encouragement provided to buyers through workshops, seminars,

training, ¢tc., and menitors performance to evaluate compliance with the program's
requirements,

120 IBM SB/SDB QUTREACH PROGRAMS

IBM has historically beso a major supporter of Small Business, buying a substantial
percentage of our supplies and services from firms that meet the definiton of small business.
As an integral pant of that commmitment, 1BM has implemented programs auned specifically at
the Minority apd Women-owned business community, While any business can aval itself of
the proprams and services described below, the orgamzational structures and their prumary
focus 15 intended to broaden IBM's utilization and support of SEs and SDBs nationwide.

127 IBM M/WEE Development Council

The M/WBE Development Council provides a focal point and coordination function for
IBM’s outreach programs involving minonty business relationships.

Representing the IBM U.S. business units and organizatious, the Development Council
carres out its primary firgctions through M/WBE Program Mapagers, M/WBE Area Qutreach
Managers and Purchasiog Minority Coordinators.

The Development Council provides functicoal guidance and support to field business units
and ensures their commonality of purposc and direction. The Development Council and
individual outreach managers have responsibility for developing programs and activities which
will yield mecreased utilization and broader participation of Mimority and Women-owned
buginesses,

Exterpally, an important function of the Development Council is to provide a simplified,
efficient and rapid-resporse mechanism to the M/WBEs who have an interest in developing
business relafionships with [BM. Key compounenis in the achievernent of this goal are the
M/WEE Outreach Managers and Purchasing Minoerity Coordinators, These individuals are
trained and qualified to identify and recruit minonty businesses for participation in a wide
vanety of [BM business relationships. Established in every major business unit naticnwide,
this group ensures that the normal complexities of doing business with a major corporation
will have minimal impact on M/WBEs seeking a relationship with the IBM Company, This
process ensures that the small firm with hitle or ne experience dealing with IBM wiil have an
Opportunity to interact with the right individual or division interested in his or her product or
scrvice, regardless of location, For finms already in a business reladonship with [BM, those
individuals provide an effective means for broadening that company's exposure to the other
corporate functions that could utilize its product or service,




12.2 Associafions, Conferences and Trade Fairs. As an integral part of its outreach
activities, IBM provides support to 2 mumber of key M/WBE-orented associations and
organizations throughout the year. This suppert may take a varety of forms, including direct
financial grants, equipment and techntical support, participation in conventions and trade fairs,
as well as time and effort of IBM executives and professionals. These contacts allow IBM to
contnbute effectively to the development and support of M/WRE firms across a broad
spectrum of industries and services, and provides valuable information on new companies
having the potential for developing business relationships with IBM. Some exampies of these
organizations include the NMSDC, NAWBO, MEDWEEK, and a number of local M/WBE
advocacy and development groups.

In 1994, the Natioual Minority Supplier Development Council honored IBM with a

Leadership Award for sipnificant, long-term contributions. to minority business development
IBM has been a member of the Council since 1974, and iIBM employees are actively involved
board members and volunteers with many of the 44 regional councils in the United States. - Jn
addition, in 1995 IBM was recognized by NAWRBQO as corporation of the year as a major
supporter of women-owned business development and by the Amencan Association of
Minority Business,

12.3 Historically Black Colleges & Universities / Minority Institutions (HBCLU/MIs).
IBM has a number of programs which provide support to Black colleges and universities .
nationwide. Many HBCUs/MIs have estzblished small business development centers which
work directly with the local minority business community oo a wide varicty of topics. [BM
hag provided grants of equipment, software, and personnel to a number of these centers over
the years and will continue this activity in the fuhire, As well as affording IBM the
apportunity te contribute to minority business development in a significant way, these centers
have frequently been valuable sources of information on potential busmess parmers and
suppliers for IBM.

Throngh the Faculty Loan Propram, IBM offers its employees the opporiumty o
contnbute time and expertise to HBCUs/MIs across a wide spectrum of disciplines. [BM
grants interested employess up to 18 months paid leave of absence to teach or consult at
selected HBCUs/MIs. Over the years, this program has contribtited many thousands of hours
of IBM professional and managerial! time to the HBCU/MI comununity, and will continue as 2
mainstay of our support activities in 1996.

Expenditures to HBCUs/MIs are not included as a part of cur SDB goals.

124 IBM M/WBE Business Partners Program. IBM has a vanety of programs which
offer qualified firms an opportunity to establish a markeang parmership with cur company.

For Smali Businesses, 2nd Small Disadvantaged Businesses in parteuler, these prOgrams
provide the means to develop marketing relationships with [BM to secure an amy of benefits.
These mclude discounts on purchases of approved [BM products, access to electronic support
Systems and databases, a limited right to use the IBM logo in the marketing activities, and the
Opporiunity (o make joint sales calls with TBM.
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Generally designated as “1BM Business Parmer Program,” these relationships were
intended to broaden IBM's marketing coverage and product offerings. Several years of
expentence has clearly demonstrated the valde of the Business Partner Programs as a2 means
for SBs and SDBs to gain access to markets and expertise not erdinarily available to fimms
with limited resources. As a result, IBM has medified its management of the Business
Partner Programs to ensure relevance to what s now a major segment of the Business Partner
population. These changes are most evident in our extensive array of support offerings, many
specifically designed to enhance the effectiveness and productivity of Small Businesses and
Small Mwority Businesses.

12.5 IBM M/WBE Dealer Program. To broaden our utilization of M/WBE's, IBM
implemented an M/WBE Development Program for our M/WBE Business Pariners, The
objective is to grow the number of M/WBE PC dealers (PCDs) as resellers of the IBM PS/2
product line. The program, in essence, reduces the entry requirements for minorities and
women when compared to normal entry cniteria and it allows them fo ramp up to the standard
"minimum renewal criteria” over 3 Jonger period of time, three years.

12,6 External Communications. As an ongoing part of its commuaications activities,
IBM intends to advertise its programs and opporthumities through a variety of media. As in
the past, IBM will place ads in national magazines targeting minority and women audiences,
as well a5 in local minority business publicatons, M/WBE associatiow publications, and other
publications which could provide a unigue opportunity for IBM to reach the M/WRE
community.

IBM bas also developed and distributed a M/WBE brochure, which provides a guide to
the key marketing, purchasing and procurement locatons and coniacts within the company.
Designed to invite interested M/WBE firms to explore opportunities with [BM, these
brochures generated z large number of inquiries and new contacts.

13.0 1BM INTERNAYL, M/WBE COMMUNICATIONS

IBM uses various means to increase employee awareness of our MAWBE efforts and
programs, and encourage individual involvement throughout the Company. A formal brochure
"Making The Connection” {attached) is distributed to all employees in the .S, to ensure their
utiization of M/WBE's. Memos and directives from the highest levels of executive
management have been issued and will continue to be one of the most important tools to give
unpetus and foeus to the company's commitment. Articles in various divisional and local
internal publications highlight specific programs and provide special recognition for
organtzations and employees with notable achievements in the M/WBE area. M/WBE articles
are also available to all IBM employees via IBM's internal electronic mail system. IBM will
continue 1ts vse of this process in 1996,
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POLICY LETTER - Number 137A

SUBJECT: IBM’S COMMITMENT TQ DIVERSE BUSINESS RELATIONSHIPS

Wherever |BM eperates around the world, we strive ta conduet aur business in a fair and cquitable manner.

Coasistent with this objective, we follow local laws and custams of the countries in which we operate, and
we actively seek to establish close warking relationships with businesses indigenous to those countries.
Farexample, in the United States, it is the policy of the IBM Carporation to provide minority and women-
owncd businesses the opportunity to participace in all areas of [BM's marketing, procurement, and

contricting activities. This policy applics to all arcas of cxpanditures, whether for produets ar services.

Action should he taken by 21l IBM arganizations o easure that chis policy is implemented and thar there

e programs which ensure IBM's pecformance zzainst this leng-standing commiement,

A2V fdf

Laowis V. Gaestner, o

Chairman and Cliaf Execurive Officar
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Dear IBM e

18M continues to maintain a policy and cammitment to providing oppartunitics for rinericy znd women

owned businesses in all areas of our business.

In IBM North America, we have established the Minoricy and Women Owned Business Enterprise
Program to build and nurture long term relauonships in arcas including: distribution channels, market

Surveys, consuliant accivity, business shaws and related sales premaotion activicy, gdvemnising, and

cxternal meetings.

The program is driven by threc of IBM's cight basic principles:
The markerpiace is che driving force behind everything we do,
Qur primary measures of success ate customer satisfaccion and sharehotder value.

Wz are sensitive o the needs of all employses and o the communides in which we operace,

It is important that we all conrinee 1o dedicace ourseives deveioping business relarions hips wich

quabificd minoricy und women SOTTEPIENEUrs.

o -
r L Srcpncnson
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Dear IBMer:

Making the cannccdon is about mecting the challenge of minority and wemen supplier development

within the IBM Corporation.

To ensure [BM's continued cammitment to diverse business relattonships, this documene has been
prepared as a guide for you 1o enhance your understanding of this program and cncourage you to

SUPROCC minarity and women chueprencurs with your procurement dollars and your expert assistance.

The minarity and women husiness enterprise program is not just 2 pracurcmenc program, ic is a U5,
wide cross-functional program. We're depending on you to help make it an integral part of your daily

process.

Sinecerely,

H.(7. Bichrer
Viee Prasidenr and

Chief Pracuremenr Officer




SUBCONTRACTING PLAN NOTICE OF AWARD

CONTRACTOR
COMPANY MAME: IBM Corparation
ADDRESS: 6705 Rockledge Dr., Bethesda, MD 20817
PHONE : 301-564-3918

FRAX/INTERNET: 301-%64-2595
CONTACT PERSON: Kathy Sadler

CONTRACT NUMBER: GS-3SF-0001D
SQLICITATION NUMEER: KESO-55-00072 (3-10)

POLLAR BMOUNT

OF CONTRACT; 5158,000,000
PERIQD OF CONTRACT

FERFORMANCE ; 10/1/85 ~9/30/96

DESCRIPTICN QF

OF ITEMS/SERVICES

{INCLUDING FPDS
PRODUCT/SERVICE .
CODE): ADP Supplies & Servicas

PLACE QF
FERFORMANCE: Same as ahave.

LIAN ADMINISTRATOR
NAME {CONTACT) ; Fhyllis McCarley
AODRESS Rte. 100, Somers, NY 10589
TELEPHONE : 014-7T66-2697
FAX/INTERNET -

CONTRACTING OFFICERIADMINISTRATIVE CONTRACTING OFFICER

NAME (CONTACT)}: Robert D. gourne, Jr. 7(71{ ""'-?“‘Ff Ff’qh_ahcrr
ARDDRESS ; General Services Rdministration ncetedl f-$¢ 4.
Federz]l Supplv Service - FCI ! ./
ADP Acquisition Center - '?f-}?;ﬁ

Suite 1017

1341 Jefferson Davis Highway

Arlington, VA 222472
TELEPHONE / FAX ; TO3-3053-5z252




[tcntinued -SubK Plan Notice of Award}

Page 2 of 2

TYPE OF PITAN
(check appropriate blank)

INDIVIDUAL CONTRACT:

COMPANY-WIDE PLEN FOR COMMERCIAL FPRODUCTS: X

APEROVED GO4LS
TOTAL SUBCONTRACTING PLANNED #1434, 000,000,000 = 1003
TC SMALL RUSINESS $ 3,500,000,000 = 352
TO SMALL DISADVANTAGED BUSINESS 3 375,000,000 = 3_75%

TO WOMEN-CWNED SMALL BUSINESS (APPLICARLE ONLY
IF INDIVIDUAL CONTRACT PLAN)

ENERGY POLICY ACT QF 1992

(check eppropriate blank)
"AWARDED UNDER THFE ENERGY POLICY ACT QF 19920 Yes ¥ no

EXPIRATION QF PLAN

IEM Corporation's plan, awarded under Contract No.G3-35F-00010
expires on 9/30/94.

Actual Date of Contract Award is 825795,

Revised 2/16/95




lnernziional Ausinass Machines Corparation G705 Rockledge Drive

Bethesda, Maryland 20817
HF5E4-2000

November 30, 1995

General Services Administration

Federal Supply Service-FCI
ADP Acquisition Center
Washington, DC 20406

Attention: Mr. Hobin Bourne
Contracting Officer

subject: IBM Small Business and Small Disadvantaged Business
Corperate Subcontracting Plan for Calendar Year 1596

Dear Mr. Bourne:

IBM 1is pieased to submit its Small Business and Small Disadvantaged
Busliness Corporate Subcontracting Plan for Calendar Year 1996.

IBM is fully committed tg carrying oul 1ts responsibility to provide
"iXimum practicable apportunities for the participation of small

ad small disadvantaged business concerns in our supplier and
subcontracting programs.

This plun represents an improvement in our percentage goa% for small
disadvantaged businesses over our commitment in 1995, an increase
from 3.5% to 3.75%. In additicn, and more importantly, s%nce

Our purchase base will be Increasing, this represents an increase
frem a goal of $266 million ta $375 million. We belleve both our
small and small disadvantaged goals are both aggressive, as well as
realistically achievable.

This vyear IBM iz also attaching a copy of our brochiures describing
IBM's commitment and implementation of our plan. Both entitled
"Making the Connection", the smaller brochure is used within TEM
for internal educational purposes; the larger brochure is our
é@xternal publication on our commitment to the SB/SDB and Wamen
Uwned Business Programs.

Should vyou have any questicons concerning this plan, please call me an
{3011564-3913,

Very truly yours,

qﬁﬂ@cﬂ@

K. 8. Sadler

Caontract Aelations Advisor
GoCvernment Systems

I1BM MNorth America
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LICENSE AGREEMENT

The following terms and conditions will
apply to any IBM Licensed Program
(Program}  delivered pursuant to any
agreement which this License forms a part.
This 15 a license agreement between
International Business Machines Corporation
(IBM) and the licensee (“you"). This is not
an agreement for sale. IBM retains title to
the copy of the Program and any copy made
from it '

TABLE OF CONTENTS

Section Title
I Definitions
2 License
3 Usage License
4 Additional License Copies and

D5SLC Licenses

5 Licensed Program Specifications
o Warranty for IBM Programs
7 Program Services
B Charges
9 Propram Tesung
10 Comrmmencement and Inveicing
of Charges
11 Program Protection
12 License Terminaton
13 Fatents and Copyrights
14 Remedies

1. Definitions

Program andfor Licensed Program is the
toltowang, including features and any whole
of parnal copies:

al rachine readable instuctions:

b} a collection of machine readable data,
such as a data base; and

¢) related licemsed materials, incleding
documentation and listngs, in any
form.

The term “Program” andfor “Licensed
Program” includes an [BM Program and any
non-IBM Program delivered pursuant to this
Agreement. The term does not include
Licensed Internal Code or Materjals,

Matenials are literary works or other works
of authorship {such as programs, program
listings, programming tools, documentation,
reports, drawings, and similar works) thar
may be delivered under a contract which this
Apgresment forms 2 part The term
"Matenals" does not mclude Programs or
Licensed Internal Code.

Specified Operating Environment is the
Machines and Programs with which a
Program is designed to operate, as described
in the Program's Specifications. Software
Release(s) updates existing  software
versions.  Relecases do not change the
product name or number. Software releases
may or may not be charpeable. Support for
rcleases 5 normally discontinued after a
peniod of time or when a new release or
version hecomes availahle,

Software Version(s) 1s a new product with
is own name, product pumber, terms, and
price. 1t 15 not just an update or revision of
a prior versign ofr release,

2. License




When an individual Program hbecomes
subject to this Agresment, IBM will grant to
the licensece a non-transferable  and
nonexclusive license within the United
States, Puento Rico and U.S. Govemnment
mstallations listed in the Contract.  All
Programs delivered to licensee become
subject to this Agreement. The licensce may
not transfer the Program without [BM's
wiitten consent [BM licensed programs are
licensed under this Contract for the exclusive
benefit of the Government If the
Govemment discontinues any such programs,
Government will concurrently discontinue
use of such programs in accordance with
applicable program hcense terms. Under
each  license, IBM  authorizes  the
(overnment to:

A.  Use the Program’s machine-readable
portion on only the Designated
Machine unless—

I. The Designated Machine s
moperable.  The Govermnment may
then use the Program on a backup
Machme until operable status s
restored and processing on the
back-up machine is completed.

2. The Designated Machine cannot
assemblec or compile the Program
The Government may  then
assemble or compile it on another
Machine,

The Govermment must notify 1BM of
the Govemnment's inwention to change
the designation of the machine on
which licensed program matenals are
o he uscd, The change of designaton
will be effective upon the date set forth
m the Government's written
noufication to IBM. Changes 1o the
Designated Machine may be subject o

a charge for Graduated Charge
Frograms,

B. Do the following o support the
(rovernment's  authorized use ag
described above —

. make coples of the Program,
provided the Government
reproduces the copynight notes and
any other legend of ownership on
cach copy or partial copy.

2. merge into another program.

Related license materials provided by
[EM m pnnted form, microfiche or
other non-machine readable form may
not be copied. Additional coples may
be obtained under license from IBM
outside the scope of this Agreement
and

D.  Use any portion of the Program IBM

|} provides in source form, or 2) marks
resimicied (for example, "Resmicted
Materials of [BM") only to —

1. Resolve problems related to the use
of the Program, and

2. Modify the Program so that it wilt
work together with other Programs.

The Government agrees to coruply with
any additonal terms (such as usage
restricion} a Program's Specifications
may contain, IBM  provides the
specificanons to the Government with
the Program. For an "AS [S" Program,
any additonal terms are contained in a
document called “Notice of
Availability "

Acnon the Govermnment May Not Take. The
Governmene agrees not to do anv of the




following:

A.  Sublicense, assign, or transfer the
heense for any Program between
agencies or departments, including
mulitary departmments:

B. Distribute any Program to any third

party;

C.  Reverse assemble, reverse compile, or
otherwise translate the Program; or

D.  Use, pant, copy or display the licensed
pragram, n whole or in part, except as
expressly provided herein.

3.  Usage License

IBM specifies a usage restriction for selected
Programs. A separate lLicense or an
additional license charge is required for use
of the Program which exceeds the usage
restrcgonn,

4.  Additicnal License Capies and DSLO
Licenses

For Programs for which you are licensed, in
lien of distibuton from I[BM, YOou  Imay
order an Addidonal License Copy of a
Program for a charge. Such Copy will be
deemed to be a copy of a Program under
this Agreement,  For each Additional
License Copy ordered, IBM will authorize
YOU to make a single copy of the Program's
machine readable matenal, You agree to
inform IBM in your order of the effective
date of licensing such copy.

For certain Programs, wyou may obtain a
Dhstributed System License Option (DSLO)
hcense, in addition to the original licenss
(Basic License), for a DSLO charge. A
DSLO License will be deemed w be an
Addinonal  License Copy, except where

otherwise  specified. For cach DSLO
License, unless otherwise specified by [BM,
you agres 1o;

aj copy the Program's muachine readable
portion and use such copy on the
DSLO Designated Machine:

b} provide problem docurnentation to TBM
from the Basic License’s location;

c} distmbute to, and mstall on, the DSLO
Designated Machine any new release,
cormection  or  bypass which IBM
provides 1o the Basic Licenss
Desipnated Machine; and

d} reecive Program  services and the
wamanty, if any, only through the
Basic License location.

You agree to designate 3 new Basic License
to replace a discontinued Basic License.
Yau agree to pay IBM for each copy you
make of any Program we refer o as a
disimbuted feature.

2. Licensed Program Specifications

For each ltcensed program  which s
warranted, [BM wll have published, at the
tme that the lhicensed programm becomes
avallable, a documnent enotded *“Licensed
Program Specificanons.”  Such Liccnsed
Program Specifications mav be updated by
IBM from ume to time and such update may
constihite a change in specificauons.

6. Warranty for IBM Programs

Each Licensed program which 1s designated
as warmanted wili conform to the Licensed
Program Specificadons  in effect  whern
shupped when 1 s used in s Specified




Operating  Environment.  The warmanty
period commences on its Date of Instailation
and expires when Program Services are no
longer  available, Dunng the wamranty
penod, IBM wiil provide warmanty sarvice,
without charge, for z Program through
Program Services. Program Services are
availabie for at least one year following its
general avallability. Therefore, the duration
of the warmranty period depends on when the
license was acquired.

IBM does not warrant that the functions
contained i a licensed program will meet
the Government's requirements or will
operate in the combinations, which may be
selected for use by the Govemnment, or that
the operation of the licensed program wiil be
uninterrupted  or error free or that all
program defects will be comrected.

Non-warranted Programs are dismibuted on
an "AS IS" basis without warranty of any
kind either express or implied including but
not lirmted to the implied warranty of fimess
for a particular purpose.

Warranty service {defect support) for
Systern3%0 and Nerworking platforms is
currently provided wia telephonic (voice),
electronic, fax or mail via Central Service at
no additional charge,

For AlLX, AS/400 and Personal Systems,
customer warranty support (if applicable) is
currently provided via Central Support by
contacting {BM in writing or via electronic,
fax or mail. The information required to
provide  wartanty  assistance  includes
dacumentation of the pertinent customer and

problem data, and a reproducihle test, if

possibie,

I, Propram Services

[BM provides Program Services for
warranted Programs and for selected other
Programs. If [BM is able to reproduce the
reporied problem in the Specified Operating
Environment, IBM wall 1ssue  defect
correction informanon, a restricton, of a
bypass. IBM provides Programn Services for
only the unmodified portian of a current
release of a Progrem. {BM  provides
Program Services 1) on an on-going basis
(with at least six month's written nodce
before we terminate services for a Program),
2) unnl a specified date, or 3} for a specified
peticd a3 may be announced gencmally to
IBM customers.

Program wservices for a hicensed program
used 1 other than a Spectfied Operating
Environment are subject to  hmitations
resulung from the differences between the
Specified Operagng Environment and the

customer's operafing environtnent.  Such

program  services will only respond 1w
defects wiich wall occur when Central
Service operates the licensed program w a
Specified Operating Environment

IBM Suppont Center Service descnbed as
Central Service 15 hnuted to defect support
When Central Service 15 specificd, IBM wall
designate one or mofe service locabons
which wili accept docurnentaton, in a format
prescribed by IBM, indicating that a problem
18 caused by a defect in the licensed
programm.  The customer 15 responsible for
the preparation and submission  of
docuwmentanen w0 the Central Service,

Dther support services  beyond  Cenual
dervice  desenbed  above (which are the
scope of Warmanty) are subject w prces,
terms and conditons of the 1BM Suppon
Farnily Services offenings which are separate
from this License




~Agreement but which may be a part of the
Contract which this Agreement forms 2 part

8.  Charpes

The charges applicable to each Program are
specified in the Price Tables. Such charges
may be 1) one-time charges, 2) upgrade
charges, 3) periodic charges and any initial
charges, and/or 4) process charges.

For cenain Programs IBM may designate a
replacement Program for which upgrade
charges mav apply to the replacement
Frogram. You may obtain the replacement
Program before discontinuing the replaced
Program as specified by IBM.

For Graduated Charge Programs, charges are
based on the applicable group, When you
change, upgrade, or downgrade the
Desipnated Machine, applicable charges
andfor periodic charges may apply.
However, IBM will not adjust or refund any
one-time, mitial, process or upgrade charges
due or previously paid for the vanabie
charge Program.  You apree to notify IBM
of such changes and their date. Such date is
the effective date of the change in charges.
If you license a Graduated Charge Program
for use on a Desipnated Machine not listed
in the Price Tables, the charges for the group
with the highest charges apply.

For Graduated Charge Programs, you agres
to immediately notify IBM of any change in
the Designated Machine. Such changes may
result 1n a change in the applicable group.
Any change in the charge associated with the
hew group wiil become effective upon the
date IBM receives your notfication of
change in the Designated Machine.

The instaliation of an upgrade or downgrade
o the Desipnated Machine may resull in a
change in the applicable proup.  In such

event, you agree to nobfy IBM of such
change. If such installaton is not performed
by IBM, vou also agree to inform [BM of
the date such machine upprade or downgrade
15 mstalled, Any change in charpes
associated with the new group wall become
effecoive when such machine or upgrade is
installed.

When you change or upgrade the Designated
Machme to a Machine in 2 group with
higher charges, the applicable group upgrade
charge will be paid by you. When you
change or downgrade a Desipnated Machine
to a Machine in a group with iower charges,
any charges due or previously paid wall oot
be adjusted or refunded.

9.  Program Testing

[EM provides a testing penod for cemain
Frograms. Dunng the testing penod, 1BM
will make the Program or Additonal License
Copy available for nonproductive use (0
deterrnime if it mests your reguitemnents. The
testing penod for a Program will begin on
the day foilowing 10 days after 1BM ships
the Frogram., The testing Penod of the
Addigonatl License Copy, if any, begins on
the Effective Date of the Addivonal License
Copy. There will be no tesang period for
DSLO hcenses, unless otherwise specified
by IBM,

Dunng the tesong penod, vyou may
discontinue any license upon written notice
effecave immediately, In such eveny
charges ower than process charpes will i
be due,

You agres to notify [BM if vou use the
Program or Addwonal License Copy 1ot
produciive  purposes  durng  Lie tesiing
penod. The testing peniod witl ond as 0§ the
day vou bepin productive use.




10. Commencement and Invoicing of
Charges

For a Program or Additional License Copy
with a testing period, periodic charpes will
commence and one-time, imtial and upgrade
charges wiil be due on the day, Monday
through Friday, following the end of the
testing period. For a Program without a
testing  period, periodic charpes  will
commence and one-time, initial and upgrade
charges will be due on the day, Monday
through Frnday, 10 days after IBM ships the
Program. For an Additional License Copy
with no testing period, periodic charges will
comunence and other charges will be dus
upon the Effective Date for such Copy.

Process charges are due when invoiced and
are not refundable,

IBM will prorate monthly charges based on
a 30-day month., Gther periodic charges will
not be prorated and are not refundable. [BM
will invoice periodic charges in armears.

I1. Pregram Protection

You may not distribute any Program to any
other persons, including other licensees,
without [BM's written consent. You agree to:

a) take appropriate action, by instruction,
agreement or otherwise, with any
persons  penmitted  access to any
Program, to satisfy your obligations
under this Agresment.

b}  reproduce and include the copyright
notices and any other legend on any
copies of the Program vou make by
following TBM's copyripht instructions.

¢l mamtain records of the number and
location of all capies of the Program.
You well nonfy 1M i whung o the

original or any copy of the Program
will be kept at premises other than that
of the Designated Machine,

For purposes specificaily related to your use
of the Program, you may make the Program
available to 1) vour employees or IBM's
ermnployees or 2) other persons a) when they
are on your premises of b} whom you
authorize to have remote access o the
Program.  You may not make the Program
in any forrn available to any other persons
without IBM's wntten consent.

Only you, your emplovess and [BM's
employees may access any Program that 1s a
datz base. You may not make any data in
the data base avatlable to any other person.

12. License Termination

You may terminate the license for a Program
on one month's written notce or at any ume
during the Program’s tesung period. [BM
may termunate any license grant under this
Agreement if you deo not meet your
obligations regarding Programs.

You agree to destroy all applicable copies of
the Propram. However you may retain a
copy for archival purposes only. You must
also remove the Program fom any
adaptation mte which 1t 15 merged. You arc
not requited, however, o deswov  the
individual pieces of data vou obtained from
a data base and which consumte a minor
poraon of such dam base.

When you licenss 2 new wversion of a
Program, wmeh cammes a differenn [rogram
number than the previous version. and
discontrnue the previous version, you mav
rtam the provious version of the Program
without charge for up w0 three monds
lallawing s date or diconunuanes uniess o




longer period of nme is specified in this
Conmact. You may use the previous version

only if a defect in the new version prevents
its nse,

13. Patents and Copyrights

[BM will, at its expense, defend you against
any claun that any Program fumished under
this Agreement infringes a patent or
copyright. IBM will pay all costs, damages
and atorney's fees that a court finally
awards as a result of such claim. Te qualify
for such defense and payment, you must 1)
give [BM prompt written notice of any such
claim and 2) allow IBM to control, and fully
cooperate with IBM in, the defense and ali
related settlement negotiations.

You agree that if the operation of a Program
becomes, or IBM believes is likely to
become, the subject of such a claim, you
wili permit IBM, at its option and expense,
either to secure the right for you to continue
using the Program or to replace or modify it
50 that 1t becomes non-infringing. However,
if neither of the forepoing alternatives is
available on terms which are reasonable in
IBM's judgment, you will return the Program
upan IBM's wrinten request. IBM will grant
you a credit for a Program whose total
charges are fully paid.

IBM shall have no obligation with respect to
any such claim  based wupon your
modification of a Program  or  its
combination, operation or use  with
apparatus, data or programs not fumnished by
IBM or in other than the Specified Operating
Environment.

Thiz Section states [BM's entire obligation (o
vou regarding infringement or the like.

14, Hemedies

IBM's entire lizbility and your exclusive
remedy shall be as set forth in this Section.

a)  In all sivations involving performance
0T nen-performance of  warranted
Licensed Programs furnished under this
Agreement, your remedy is: (1} the
correction by IBM of program defects;
or (2} if, afier repeated cffonts, IBM is
unzble W make the Propram operate as
warmranted, you may inunediarely
discontnue the Program.

b}  In ne event will IBM be hable for any
damages ansing from performance or
non-petformance of the Program during
the program testing perniod or for any
damages caused by vour falure 10
perform your responsibilitics, or for
any consequentdal damages, even if
[BM has been advised of the
possibility of such damages, or for any
claim against you by any other party,
except as provided in Section 10

The himitahon of remedies described in this
Section also apphes to any developer of a
Program supphed o [BM. IBM's and its
developer's himttations of remedies are not
cumulative,  Such developer 1s an intended
beneficiary of this Section,
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BEN Systems and Techualogies
A Divigion of Balt Barynek and Newman Ins
Soffvrare Licemce Agreement
fior TotalView(TM) Software

DO NOT OPEN THE ENCLOSED PACKAGE (CARTRIDGE, DISKETTE, QR TAPE) OR TNSTALL
THEE-DFTWAREUHTILTUUHMEREADTHELIMJEGREEHEHT WITH CARE.

UPON OPENING THE ENCLOSED PACKAGE YOU EXPRESSLY AGREE:
(1} TORBE BOUND BY THE TERMS QP THIS LICENSE AGREEMENT.

(2) THAT YOU ARE AUTHORIZED TO AGREE TO THESE TERMS ON BEHAILF OF YOURSELF
OR YOUR. GRGANIZATION,

() TO WAIVE YOUR RIGHTS UNDER. ANY PURCHASE ORDERS OR PRICR AGREFEMENTS.

IF YOU QR YOUR CRGANIZATION DO NOT AGREE WITH THE TEEMS OF THIS AGREEMENT,
YOUMAY RETURN THE SOFTWARE AND ALL OTHER MATERIALS T2 YOUR SUPPLIER FOR
EXCHANGE OR REFUND WITHIN (30) DAYS OF YOUR RECEIPT OF THE SOFTWARE.

BBN SYSTEMS AND TECHNOLOGIES, A Division of Bolt Beranek and Newman Ine | 2 Masgech: serts
carporatiog with an office ar 10 Motltom Straes, Carbridge, MA 02133, US A, and you have agreed, by
your 51 of Gpeaing the seled package or by your usc of the Softwars, that BEN's grant to you of the rghz
W 12a and possession of this Soffwara product i sabjec 1o the Sollowing tems and canditions:

1. Definitioms of Toms

1.1 "BEN" meaps Boit Beranek and Newwan Ine., the owner af the copyright on the Software and
Documenration, or their icensed agent,

1.z 'Yw'hd'rwr’mmmehﬁﬁ&m“m:uﬁxyﬂmuﬁ:mdﬂu Softwars (the lernece)
mmummhmmmm“mmm 204
empicyees who are autharized to ne this copy on the Licensed Comptien(s) under the terms of this
IgreermenT,

13 "Liceased Commumer(s)" is each single CPU or set of CPUs (pis any numeric coproccsscts) an which
you are Heensed to yse the Saffware,

1.4 Thuﬂuﬂ{:}'hmmmamhmhnmﬂhummﬂ

lcerged to operate the Software at ury aoe tme, 1.5 “Software” is the sex of object sade computer

Fﬂmmﬁddhﬂhpiﬂnm{unﬂummﬁﬁwwdmlmﬂusnﬁhz&mhw&hm
mey pibsequentdy use it and regardless of ay modification which you may make 1o it

1.5 ‘Dmﬁun'mﬁﬂﬂipuﬁhhdSaMcm:mdmy WITten or privied techrrical
material generally provided by BEN with the Software 1o explaia its operztion gnd sid in s use.

1.7 W'mm&&wwwmmmmmm&mum
United States Copyrigte Law and the laws of Massschusetts,

1.2 "Begstration Cand™ meaos the Ycenser mformarion card provided with the Saftware. which you
1bould complete and rehrn ta BEN so that BBN e provides product notices and other suppan services.

1.9 "Denivstive” means any computer program that may be developed coniaiming all ot any pust of the
Sofiware {and aqy copies thersaf), regardless of the form of code of intended use.

2. Gram of Liccnse and Your Resrosemations

ZEE DT PGS 11 ink Sl Ten Tatd] FRE 23
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12 Ymmmm@@wﬁhhmmdcnﬁﬁmiﬁhuwwﬂmmmﬂm
Seps to protect BBN's Soffware fiom thedt o use comtrary o the terms of the License. You agree 10 pay
Eﬂﬂﬂarldﬂﬁmﬂﬁmuﬁ'ymmmmmmmﬂﬂ:mhﬁmHﬂtUm:d
Cﬂmpma-{:}_nrhymhnrmm:hﬂi:mmdUm(slwiymmmm;wihﬂcﬁwminw
w3y beyond the scope of this Liceziae. You agree sot to disassemble: o otherwipe reverse-enginecr the
Sofrerace,

13 You agree either to destroy of reum the ariginal and all exiwing copies of the Software 10 BEN
within ten (10) days after "ﬂgmﬁuufﬂﬂﬂtwminﬂimnfﬂi:ﬁcmﬁwﬁﬂﬁnnﬂﬁnmﬁm
ar other cairse Ymmﬂmwmmh“ﬁﬁng,upnurqum,mnlﬂm:hmhwbmm:nmdﬂm
ﬂmdﬂummwmﬂmmmwﬁw

3. Owmership of Sofware

You may be desmed ro qwn the magnetic o other physical media on which the Software is odginally or
mbsaqumfyrmmﬂudwﬁmd.bmmmmndiﬁmofmhﬁmhﬂmEEﬁwmzﬂ Hmes retain
ﬂ‘m&ﬁpdﬁ:hhmrmﬂﬂmhnrigﬁdnﬁhmﬂﬂﬂmﬂmﬁnﬂthw
I@ﬂimuffhcﬁ:rm-wmﬂﬁthwm%ﬂlcmighﬂmdnﬁamﬁnmwudﬂ This
Iinmhmaﬂieufﬁ:nﬁgindmmymhmmpy.

4. Possession aod Copying of the Software

Tou agree that the Software will be read into or used on caly the Licemsed Computen(s) by the Licersed
User(s), Tm:mmmhmmmhnf&mmEmmﬁerﬁumm
caly, efl of witich copies (with the arigimal) garst be kept in your possession or direct coarol You agree o
p&eahhﬂmﬂ:mﬂ:ﬂmﬂﬂmmﬁﬁmﬂmwmm«hgm:m
name, the version mimber, and the BBN copyripht, restrictad rights legend imd trademark notices, i the
came S5t a5 they appear oa the original beensed copy. However, the labefng requirement s searved for
foutine system operations in which an ctire disk is backed up o dumped.

5. Transfer or Reproduction of Softwars

51  Yott are nor ﬁmdmmmw,mmmmmsm:mmu
speciically provided in this { jeancs Yo uaderstand 1hat \mmrthotized reproduction of copics of the
Software and/ar ummuthorized transfer of any copy of the Saftware may be 2 serous crime, a3 weil 2 subject
you to the posshility of 2 lewait for demages, ickmctive selicf, and artomey fees.

3.2 H:hm:m?mﬂybcumdm&m&mndt?mpum@, You may, subject 1o 2oy applicabic
@ﬂﬂrﬂqdrﬂmﬂ,mhm&mﬁﬂmﬂﬂwmmﬂﬂdmmmmm
mhwﬂnm{s}thﬁnmhmuﬁmmgmiuﬁmﬁaﬁﬁngﬂﬂﬂmmﬁuufmm:-r.ri.:]
number(s) and locgtion(s) of such computer(s) and making paymenr to BN of the thea-applicable rystem
TeaaTgrmen fiee Ewu@&@ﬂ{;}mﬁmmmuﬁgﬂrm you moxy no lenger
uﬂ:!htﬁﬂﬂmnﬂﬂhﬁ:nn:rm]xdn{s}.mimcmmmlﬂ{:}uﬂhdmmbclm

Compater(s).

53 You may nat transfiy aoy copy of the Software ta AnGther PETSoD O entity ouiside your Urnediste
orgamzation, cn tither 8 permanem or 3 temporary basis, nless Fou obtain the prioc wrizzn approval of
BEN, mymmmrmmmm&mmmm@m:mmm_
Approvel will nor be unreasonably witkheld if you advise BEN in writing of the nzme aod addres of the
mwmdﬁmmﬁsumdtheﬂcmmnsﬁ:'msigﬁlmpynfthtﬂ.:gimhnﬂmimdagrm1:: be
Bound by the terms of BEN's then-current license agreement. Upon reques:. BEN will provade an additional
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cony of s ﬁmwﬁmmﬂ:mmﬁ:dfwﬂismm Hthe Hcense trancler is
PPcoved, you nmag tramsfer 2] cops of the Software inchading the origiotl (o the tranveres. BAN kas the
mﬁﬂ%wmﬁ;ﬂﬁﬁmmm:ﬁ%ﬂw take legal nction if ary of these

BEN
AND CANNOT WARRANT THE FPERFORMANCE OR. RESULTS THAT MAY BE OBTAINED BY
TS USE. HOWEVER, EBN PROVIDES THE FOLLOWING LIMITED WARRANTY:

Limitad Warranty Covering TowlView Softwarc
What 5 Covared:

For How Lang:

Tﬁsmhmﬂ:ﬁrlpﬁﬂaﬂhﬁyﬂﬂ} days fram the date the Software is dekvered ta you (the
“Warranry Perind™),

BBN wi replace any mediz or amy copy of the Documenzation witeh proves defective in marerials or
Wﬂfhnmship,wiﬂ':mlddﬂinnddnrgg aa an exchangs baem

If the Software does pot puinmﬂbﬂmﬁﬂlyh:miumniﬂxdxqmdﬁmﬁumﬂﬁmﬁinm:
Dmmﬁau_EBHﬁﬂdﬂwmphu mrmh}urmpynftht&&nur?rpmﬁdeymnﬁb cormechive

with Secmion 2.3,

Produc Suppart:.

Product support during the Warmanty Period is described in Section 3 beigw.
What BBN Wil Not Do:

—— e —

FRaC .o
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BEN does not warant thar the Emctions contained in the Software will meet your requirements or that the
operation of the Saftormre will be mrinteriupied o error-free,. The warmaty does not cover aoy media or
Documenrarion that has been sibjected to dimage or abuse. The wartanty docs not cover any copy of the
Saffware that has been sitered or changed in any way by anyone ocher than BEBN, BBN & not responsible
foc problems caused by computer hardware, computer operating systems, or use of the Saftware in
conjuactiona with non-BEN software.

Ia the even: 4 reported emor or bug is determined by BEN not ta be in the Software or the Dooumemxtion,
or the evor ef bug is the result of tomrthorooed modifications or improper use of the Sofimare, you may be
subect to charpes for comsulring fees 3t ther-Guarent rate plus expenses inagred by BBN i respoading to
YOUT WACTAnTY reqiist,

ANY IMPLIED WARRANTY OF MERCHANTABILITY COVERING THE SOFTWARE, THE
MEDIA, OR THE DOCUMENTATION SHALL BE LIMITED IN DURATION TO THIRTY (30) DAYS
FROM THE DATE OF QRIGINAL DELIVERY, EXCEPT AS STATED IN THIS LICENSE, BEN
DISCLAIMS ALL WARRANTIES, WHETHER EXFRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO ANY WARBANTY OF FITMESS FOR A PARTICULAR PLIRPOSE. An implied warranty
of merchamabnlity means that the Softwere will work normally in accordance with s Doammentation. Some
stated do pet pllenw Emiretions on how lonp mm Toplicd warranty lasty, =0 the abave Emiation may not apply
T you.

BBN SHALYL NOT IN ANY CASERE LIARL £ FOR SPECIAL INCIDENTAL, CONSEQUENTLAL,
INDIRECT, OR OTHER SDMILAR DAMAGES ARISING FROM BEFACH OF WARRANTY,
BREACH OF CONTRACT, NEGLIGENCE, OR ANY UIHER 1 EGAT THEORY, EVEN IF B8AN OR
ITS AGENT HAS BEEN ADVISED OF THE POSSIBOLITY OF SUCH DAMAGES, This means that
BBN 13 not respansible for any costs meunred as & result of lost profity o revenue, logs of use of the
Software, lom of dats, coats of recyeating lost deta, costs of any substisute prograres, cjaims by azy third
party {agrirar you or BEN), or for any other similar co<s, Some states do vt allow Lmitations on
incidennl or conseguential demages, 30 the above limitation or exclusion may not apply to you

What You Misr Da:

You must retern the defective iem post-puid within thirey (30} days of the Software’s original defivery ta
you, and BEN must recetve it within forzy (40) days of deffvery, You mumt efther inwere the tem bemg
Teturned oF asseme the risk of loms oc daroages i Irngan.  Address all warmamy claims to:

TotalView Customer Service
BBN Systerns and Technologies
10 Mouhan Soeet

Cambridge, MA 02132 US.A
(81TY873-314%

Amy clem under the above warraary st inchude dated proaf of the date of delrvery aod pnce, such ssa
copy of your receipt or lovaice, snd 1 beief wrinen explanarion of wiry you believe the ftem 10 be defective.

Crther Conditians:

Thes warrancy and the lmnitsticns of Sabflity and romedy allocxts the mak of prodanct Srilue batwomn you and
BEN. BBN's Saftwire pricing reflocts these allocations of fisk. The warmanty s¢t forth above is m heu of all
otber express warrantes, whether oral or writtet.  1ho agents, employess, dgributors and doales of BEN
are oot aethorized to make modifiewions 10 this wamanty, or o make addimonl wirranres binding on BEN.
Accordicgly eddionsl smrements smich ag advertising or presentagons, whether oral or wimen, do not
constituze warranmties by BEN and yom sheedd oot redy upoan them as such

Sare Liw Rights:

- = Hife 5t I oS ¢
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This warraaty gives you specific fegal rights and you msy also have atler rights, which vary from see to

9.2 Thﬁlrzﬂ:ﬁhnymwﬂmimmmnfmmﬁmnfﬂﬁzﬂmw'ﬂnutb&ﬁonﬂuad
mbeawﬁmﬁnftheﬁ.glnufmmwthﬁuﬂam:ufmm such provisioas.
53 Tﬁemcpﬁ:ﬁmwwmh:ﬁunnfﬂﬁslimnniﬁmrlﬁﬂpmﬁshﬂufﬂuﬁmwﬁchhythér

terns and Meaning are of & contuuing tand,

subject maper heveof and roerges prior advertising, discussions, proposals, prrchase orders, agroements.
Conmnimneatinng, ad fepresertptions heroesy you and BEN, whther written or ezl Newther you nor EEN
wtll be bound by any condifions, dafmitions, WAITAAL i, 0T Tepressntarions with 1e5pesT to 2y of the terms
or conditions hereod ather than ax y previded m this ) icerse, Thia Licenss may anly be modified by
3 Written agreement made pbsequent 1o the date of the License and signed by an officer of BBN and by you
O yonor authorioed representative.

9.3 Mm%mmmmmﬂmmﬂmw e BEN, you will be
mﬁﬂndmlmu:grmdmﬂnfthﬁmufﬁsihmuﬁjmmthﬁﬁhdﬂn&wmm ar if
Yol uze the Softoare

9.6 IFany provision of this License is beld By & court of conmctent frisdicrion (o be camtrary 1o law, the
Permning provisioas of tis License will remaan in £ fores 2nd efficr.

5.7 Feadmg inchided in this Licere are for convesience onby znd me mot to be uied 10 intorpret the
Agremment berwiéen you sod BBN.

2.4 This License will mmediately torminare if az dstigranen is made of your business of asse:s for the
bﬂtﬁ’tﬂfn!tﬁlmfammﬁﬁ!uuﬁmhlppﬂhuimuhctﬁﬂ'gﬂnfaﬂwﬂlnnf}ﬂu:pmpdﬂy,
or i you have srcpended botinese. Upoa such termmation yoo noust comnly with Section 2.3 of this
UmmdBBNm?uﬁnpﬁm(a}mkzhmﬁmeﬁmﬂwmeﬁnghum
Mﬂmﬁnmmm}ﬁmhhdhﬁaﬂwmmmm}mmmmm
eqtarable remtedics that ooy be available

2.9 You emst 344 5o 2l your payments o BBN amcunts equal 1o fadersl, state. or locd govermmen

raxes, foes, and corseons duties, however designared o levied, based on any paymom amder this Liconse or
on the valyc of the Software or the Documentation. These kinds of taxes ar fees inehude, but are oot Emirad

Iy, Sﬂmm?mmpqmmjwwiwmﬁkg;mdndmmhﬂmmmm.
B they do nor incinde trxcs besed on pet income of BN,

3,10 ﬂmﬁaﬂnmhﬁmsuimmmﬂumﬂdiﬁnn:hz:jnuﬂUnmmnﬁamthzuﬁmi Siates the
saaﬂum:orﬂﬂc:mm::im,ﬁhnmﬁrsmtmﬂngallapudiui:iﬂtrpmﬁcmscsﬁwﬂhcu.ﬁ- Erepaartroet
of Coremner e o7 other povermmen asmcs,
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911 Yoo regresent and wamant that the Software will oot be used in comection with the manafacnire
control, meniioting. storege, of disposal of radicattive or Zucicer materiai, or of hazadous or toxic westeS,
in conpection with the real-ime copmrol of aincaft; or i iny other RCiiviry ar condition incident 1o the
foregomg.

212 TotalView Sofiware and Documentation 40¢ siubject 00 the following resticiod rights legend: “Use,
duplicaton or disclosure by the Government i3 subject t the restrictions ez forth in Subparagrapk (e} 1K)
of the Rights In Technical Datn and Computer Software clnise ot DEARS 252.227-7013, or other spplicable
Federa| Aequisition Replariony I yoxz are acquiring this License under 2 United States goverament
COniTRey, YOu agree to include all necessary and applicable restricsed rights legends oa the Software and the
Documertatian ta protect BEN'S proprietary rights under the regulstions cited sbove. You agres atways o
inchide such legends whenever the Software or Documentation is, or is decmed to be, dafiverzbie under that
COfTract.

9.13 This License will be deemad effecive from the dats you receive the Softoare, and will be valid caly
30 lang & you wie or poswess the Saftware, unless it is canceled by BEBN for a violation of its terms or
Tnul‘-"gwiutndm:.rk of Balt Berznek aod Newoan Inc.

Flexse save this copy of your Goense for fimure reference.

Please £l in the follgwing informadon for your records;

TotalView Redewsa Number

Computer Type(s} & Model(s) !'..Lmucd

CPU Scrial Numbes(s)

Number of Stmaitagsous Uors Licensed

Site I} {obtained da'me insallaticn process)

Date Software Reoeived
Whar Software Acquired
&
TR, Fodi
'S 11455 SaGo L e

-— L - I

o=
Lrsls om 1
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TRANSARC CORPORATION
END-USER SOFTWARE LICENSE AGREEMENT

... PORTANT NOTICE:

YOU SHOULD READ CAREFULLY THE FOLLOWING TERMS AND RESTRICTIONS BEFORE YOU INSTALL OR
USE THE SOFTWARE FROM TRANSARC CORPORATION WHICH HAS BEEN DELIVERED TO YOU WITH THIS
LICENSE AGREEMENT. IF YOU INSTALL OR USE THE SOFTWARE, YOU SHALL HAVE ACCEPTED THESE
TERMS AND RESTRICTIONS. IF YOU DO NOT WISH TO ACCEPT THESE TERMS AND RESTRICTIONS, YOU
SHOULD RETURN THE SOFTWARE MMEDIATELY TO TRANSARC CORFPORATION, AND ANY LICENSE FEES
WHICH YOU HAVE PAID FOR THE SOFTWARE WILL BE REFUNDED.

1. LICENSE. Subject o the terms and restrictions se1 lonth in this License Agreement (" Apreement™, Transarc
Corporation ("Transarc™) grants you this non-cxclusive, non-wransferrabie license to the software program(s) delivered with this
Agreement (" Software™). This license solely enables ¥ou 10 install the Software on one or more computers ("Machines™ and w use
the Soflware on that number and type of Machines for which you have paid Transarc (or Transare's authorized Reseller) the
applicable license fees (and. if applicable, ongoing periodic support fees). Transare retains full title 1o the Software and all rights not
cxpressly granted 10 you in this License Agreement. '

2, COPYRIGHT. The Software and all relaied documentation is protected by copyright. You May Not copy or
ouherwise use the Software and related documentation, in whale or part, except as expressly permited in this License Agreement
You must reproduce and maintain ail copynght notices which arc contained in the Software and related documentation on any copy
of the Software or related documenumtion which you make or use. Portions of the Software and related documentation may have been
developed by ane or more third parties named in such copyright notices, who shall each have the nght and ahility 1o enforce thoss
provisions of this License Apgreement which relate 1a COpYTIEht proteciion or confidentality.

3. RESTRICTIONS ON USE AND TRANSFER. The Software may be copied solely for the purposes of installation
ind back-up. You may not sublicense, assign or ransfer the Software or any rights 1 use it, either in whole or in part, o any third
i However, you may assign the Software to another agency or depariment of the U.5. Government provided that you give
Trunsare prior writen natice, Yoy may not modify the Software in any manner. You agree that the source code applicabie w the
Software is confidentiai and proprietary 10 Transarc and/or its licensors. Accordingly, you may not decompile, disassembile, reverse
cngincer ar otherwise manipuiawe the Software so as o derve such source code,

4. TERM. This term of this Licensa Agreement is perpetual and becomes effective on the installation or use of the
Software. You may terminate this License at any vime by destroying any all copies of the Software and related documentation or by
retuming all of such capies to Transare or to Transarc’s authorized Reseller, This License Agreement will terminate automatically if
you fail w comply with any of 1L terms or conditons, including any ALEmpt [0 transfer any copy of the Software o another party or
any attempt 1o modify the Software, Upon (ermination for dny 1eason. you agree that you will destroy all copies of the Software and
related documentation ar retuen ail such copics 2 Transars o o Teansarc's authorized Reseller,

3. LIMITED WARRANTY. Transarc warranis that the media on which the Safiware is recorded will be free From
delects in matenials and workmanship under normal use for a period af fonty-five (43) days from the date the Software is delivered
you, Il you experience a media defect dunng s 45-day perod. you may return the media o Transarc Corpgragon, The Gulf
Tower, 707 Grant Sircer, Pittsburgh, Pennsylvania 15219, and Transare will replace the media without charge. Transarc shall have
na responsibility 1o replace the media if the defect 15 the resull of aceident, abusc or misuse,

Transarc does not warrant that the funcnons concmed in the Soltware will meet your requirements ar that the operaton of
the Soltware will be uninterrupted or errar-frez. The enure rsk regarding the quality and performance af the Saiftware is with YOI
THE SOFTWARE IS PROVIDED TO YOU " AS IN". WITH NO WARRANTIES WHATSOEVER WITH RESPECT TO
TS FUNCTIONALITY, OOPERABILITY OOR USE. TRANSARC HEREBY DISCLAIMS ALL WARRANTIES, EXPRESS
QR IMPLIED, WITH RESPECT TO THE SOFTWARE, INCLUDING WITHOUT LIMITATION ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPQSE.

Jame Juridictions o not allow e aclusion ol smplicd warranues, s0 the gbove exclusion may not apply w vou, Tous
o amanty dves vou specilie legal nehisamd sy dlsehave other ngas which vary fram one Jurisdiction w another.




6. LIMITATION OF [JABILITY. Your exclusive remedy and Whe entire liability of Transarc related 1o the Software
shall be expressly limied o the replacement of defecuve media as provided abave,

7. NO CONSEQUENTIAL DAMAGES. [N NO EVENT SHALL TRANSARC OR ANY OTHER PARTY
WHICH HAS BEEN INVOLVED IN THE CREATION, PRODUCTION, OR DELIVERY OF THE SOFTWARE BE
LIABLE FOR ANY CONSEQUENTIAL., INCIDENTAL OR SPECIAL DAMAGES, INCLUDING WITHOUT
LIMITATION LOST PROFITS OR LOSSES RESULTING FROM BUSINESS INTERRUPTION OR LOSS OF DATA,
REGARDLESS OF THE FORM OF ACTION OR LEGAL THEORY UNDER WHICH THE LIABILITY MAY BE
ASSERTED, EVEN IF ADVISED OF THE POSSIBILITY OR LIKELIHOOD OF SUCH DAMAGES.

Some jurisdictions do not allow the limitation or exclusion of liability for incidenta! or conssquential damages, so the above
“limitation or eaclusion may not apply 1o yau,

8. EXPORT. You agree that you will not knowingly export or transmit the Software or any applications, directly or
indirectly, © any reswicied counries or in any manner that would violaie United Stawes laws and regulations as shall time to time
govern Lhe license and delivery of weehnology abroad by persons subject W the jurisdiction of the United States, including the Export
Administration Act of 1979, as amended. and any export administration regulations issued thereafter, This Section 8 shall survive
any erminatign of this Agreement,

9. SEVERABNITY. [ any provision of this License Agreement is held w be invalid or unenforceable under any
circumstances, iis application in any other circumstances and the remaining provisions of this License Agreement shall not be

- affecied,
10. WAIVER. No waiver of any right under this License Agreement shall be effective unless given in writing by an

autharized representative of Transare. No wajver by Transarc of any right shall be desmed w be 2 wajver of any other right of
Transarc arising under this License Agreement,

11. GOVERNING LAW. This License Agreement shall be governed by and inerpreted in accordance with the laws of
“ommonweaith of Peansylvania of the United Suates of Amenca,

12, US. GOVERNMENT RESTRICTED RIGHTS. If you are licensing the Software on behaif of the US.
Government ("Government™), the {ollowing provisions apply 1w you. [f the Software is supplied 0 the Deparumemt of Defense
{"Dol™), it is classified as “Commercial Computer Software” under paragraph 231.227-7014 of the DoD Suppiement 1 the Federal
Acquisilion Regulations ("DFARS™) (or any successor regulations) and the Government is acquiring only the license nights granted
herein (the license rights customariy provided w non-Govemnment users). If the Sofuware is supplied to any unit or agency of the
U.S. Govemment other than DaD, it is classified as = Restricted Computer Software” and the Governmenr's rights in the Software
are defined in paragraph $2.227.19 of the Federal Acquisiton Regulatons ("FAR" (or any successor regulations) or, in the case of
NASA, in paragraph 18.52.727.84 of the NASA Supplement to the FAR {or any successor regulatians).

13, ENTIRE AGREEMENT. YQUR INSTALLATION OR USE OF THE SOFTWARE ACKNOWLEDGES
THAT YOU HAVE READ AND UNDERSTOOD THIS END-USER SOFTWARE LICENSE AGREEMENT, AND THAT
YOU AGREE TO BE BOUND BY ITS TERMS AND RESTRICTIONS. YOU FURTHER AGREE THAT THIS LICENSE
AGREEMENT IS THE COMPLETE AND EXCLUSIVE STATEMENT OF THE AGREEMENT BETWEEN YOU AND
TRANSARC, AND THAT IT SUPERSEDES ANY PROPOSAL OR PRIOR AGREEMENT, ORAL OR WRITTEN, AND
ANY OTHER COMMUNICATION RELATING TO THE SUBJECT MATTER HEREOQOF. NO VENDOR,
DISTRIBUTOR, RESELLER, SALES REPRESENTATIVE. OR QTHER PERSON IS AUTHORIZED TO MODIFY THIS
LICENSE AGREEMENT (OR TO MAKE ANY WARRANTY, REPRESENTATION OR PROMISE WHICH IS
DIFFERENT FROIM THiOISE SET FORTH IN THIS LICENSE AGREEMENT.
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READ THIS BEFORE USING SOFTWARE (/f<~ dx K

LICENSE AGREEMENT

4 GOVERNING LAW. This Agrommen it powaned by liws of the State of Califermia

%mﬂmmmdwﬂhpﬂ&ﬂjqq{wmm Em:mm&:m:mwﬂncxdtﬁmw
mdmﬂywam' : :!h'_'t:ﬁ.ﬁ'.tibuv:limﬁ'.ﬂimmwm:pp]}rmm The foregemy limstons of
mw:ﬁﬁm?mnmm:ﬁsdm*:&mhﬁngmhmh the packaes,

If you kave any qUemions conaeruing this Agreement, pleass write ta:
F‘denﬁitmﬂﬂﬂrdiﬁﬂrpmﬁau
v 2201 Tith Strect
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Department of Energy
Washington, DC 20585

April 21, 1998

John Greenwald Jr.

Re: 9803240009

Dear Mr. wreenwald:

This is in response to your request for information made pursuant
to the Freedom of Infeormation Act (FOIAY, 5 U.S.C. 552. Your
request asked for all documents pertaining to a contract the
Department of Energy has with IBM to build a supercomputer for
installation at Lawrence Livermore Natlonal Laboratory. Any
documents responsive to your regquest that may exist at the
Department are in the Jurisdiction of the Oakland Operations
Office. For this reason, your request has been transferred to
the Freedom of Information Act Officer at that field office for
review and a direct response.

Your letter stated that you were willing to pay fees up to 5$15.00
for processing your request. Fees are charged only if they
amount to more than $15.00. Since your reguest has been
transferred to the Oakland Operations Qffice, the Freedom of

Information Act Officer there will notify you in the event that
fees exceed the standard 515.00 allowance,

In compliance with the FOIA, the 20 day response period will
begin when the office designated above has received your request.
If yvou need further assistance, please contact Roseann Pelzner-
Goodwin, QOakland Operations Office, 1301 Clay Street, Room 700-N,
Oakland, CA 94612-5208 or telephone (505) 845-4370.

The above referenced number has been assigned to your request and

you should refer to it in any future correspondence to the

Department concerning this matter. I appreciate the opportunity
to assist you,

Sincerely,

Abel Lopez, ﬂ:ijgf;:rectar

FOIA/Privacy Act Division
Office of the Executive Secretariat

@ Prirdag wilh 0y ik on recysad papar




Department of Energy
Oakland Operations Office
1301 Clay Street
Oakland, California 94612-5208

April 27, 1998

Mr. John Greenwald, Jr,

SUBJECT : readem ol Information Act Request
Dezr Mr. Greenwald;

This cffice is in receipt of your February 12, 1998 Frecdom of
Information Ret (FOIA) reguest for all documents pertaining to
the IBM contract with the Department of bnergy to develop high-
speed switching technology that will simulate the impact of
fires, earthquakes, and obLher natural disasters on the U.5.
nuclear stockpile. VYou alsc asked for all documents that
reference, are abeout, or menticn the sUuper computer used in this
project. It was referred to this office since Lawrence
Livermocre National Laboratory is one of our national
laboratories, and it was received in this cffice on April 27,
14958 .

Your regquest, as currently wrilten, is deemed to be too broad in
scope. It does not, for parpeses of the FOIA, reascnably
describe the documents sought. Absent greater specificity, vour
reqguest would involve an unreascnable search of a large and
indefinite number of records to ensure that all responsive
documents had been identified. The Department’s requlations
which implement the FOIA provide, at 10 C.F.R. 1004 {1 (1), that
4 request "must enable the DOE to identify and locate the
records sought by a process that is not unreascnably burdensome
or disrsuptive of DOE operations.” Therefore, broad swesping
requests wialch lack specificity are not requests for reasonably
described documents.

In order that this office can be fully responsive, you will need
Lo restate your request to contain specific information as to
what you are looking for by name, title, date, etc. Otherwise,
this search can become a “fishing cxpediticn”, time consuming,
and costly far wvou.




- Lawrence Livermore National Laboratory

Human Resources

Staff Relations Division
Telephone: (925) 423-8774
FAX: (925) 423-5665

Mail Stop: L-708

August 19, 1998

|-DI"II1 Greenewald, |r.

RE: California Public Records Act Request #CP98-25

Dear Mr. Greenewald:

Enclosed are the documents you requested pertaining to the contract between
Lawrence Livermore National Laboratory and IBM. Proprietary and
confidential information has been redacted.

Please remit a check made payable to The Regents of the University of

California in the amount of $24.00 (240 pages @ $.10/page) and return it to my
attention.

If you have any questions about this material, please let me know.
Sincerely,

Susan B. Angstadt
Staff Relations Representative

SBA==m

Enclosures

An Equal Opportunily Employear = University of California « 2.0, Box 808 Livermare, Califormia 84557-9989 « Telephone (510) 422-1100 « Twxd10-386-8339 UCLLL L VWA




PROBLEM-SOLVING ENVIRONMENT

ASCI
Problem-Solving
Environment:

Visualization
Scientific Data Models
Problem Setup

Goal

Accelerale application development.
Provide desktop access io high-
performance-computing resources,
applications, and information across
the entire Defense Programs complex.

Objectives

Support rapid development of
predictive weapon simulation codes
thal are adapted for the efficient use

of very large scale paraliel computers.
Ensure thal the power of the
application/plaiform combination

can be readily applied by our weapon
scientisis 1o the challenges of stockpile
stewardship and management.

Shock physics code analysis of a reentry vehiche.

ecause of the need Lo shift

away from nuclear test-based

designs, major decisions about
stockpile stewardship will require
analysts to possess unprecedented
confidence in their computation
simulations. They will need
analyses of extremely high fdelity
models (over 1 billion cells) and
data sets orders of magnitude larger
than current sets. Development and
use of Accelerated Strategic Com-
pruting Initiative (ASCI codes will
generate terabytes of data, an over-
whelming amount that analysts can
comprehend only with advanced
tools and visualization techniques.
Furthermore, as the ASCI super-
computers grow [rom LL"'['r.'lﬂl.]!,?h anil
terabytes today to 1N teratlops
and petabytes in the next decade,
simulations will increasingly rely
om visualizalion for comprehension.

Success with ASCI codes depends

on the ability to comprehend, debug,
and analyze the data from the desk-
top, which in turn depends on robust
tools, casy-to-use software, and visu-
alization technologies provided by
the three laboratories. Between the
Problem-Solving Environment (PSE)

NOVEMBER 1997

and Applications programs, three
impclrlanl crosscutting thrusts have
been identified:

* Visualization

= Scientific Data Models

* Problem Setup

Visualization

Visualization for ASCl-sized prob-
lems is no small task. A comprehen-
sive solution based on state-of-the-art
visualization hardware, leading-edge
visualization research, and a synthe-
sis of commercial tools along with
in-house software and integration is
required to handle the demands
of ASCT.

A high-performance, scalable net-
work comprised of graphics worksta
tions, visualizabion servers, and
slorage systems—a Il interconmected
tor the ASCI supercomputers—forms
the hardware backbone for the visu-
alization effort. Through technolo-
gies such as video fiber modems,
imﬂge compression and fransmis-
sion, and hardware-parallel visual
ization systems, ASCI has the ability
to transmit real-time, high-quality
imagery from the visualization
servers and supercomputers to scien
tists" offices and graphics labs, In the
future, ASCI will provide this ability
across long distances to support
users residing at different sites.

Because of ASCT's extreme push on
scientific com puting, current visual-
izalion tools alone will not be suili-
cient for the long term. Visualization
research, incuding multiresolution
and hierarchical techniques, parallel
and distributed algorithms, feature
extraction, and alternative interfaces,
15 necessary to provide the tech-
niques, algorithms, and tools needed
to analyze lera-scale data sets.

An equally ambitious task is that of
integration. To provide a robust,
extensible solution thal truly enables
ASCT scientists, significant develop-
ment is required to pull together the
diversity of hardware, research, and
end-user tools into a comprehensive
[ramework. Of note, CEl's EnSight,
IBM Data Explorer, and AVS Express
have been identified as key visualiza-
ion packages that will become part
of the overall visualization solution
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Problem-Solving Environment

for ASCL Partnerships, both with
industry and academia, will also
play a large role with ASCI
Visualization as we look for wavs
to leverage the best technologies
available and provide ways to
disseminate the solutions back into
the high-performance-computing
community.

Scientific Data Models

The ability to manage the data
associated with large-scale, complex
simulations will ultimately constrain
their usefulness, The three ASCI lab-
oratories are developing a joint solu-
tion to simulation data management
that will provide efficient data access,
portability, and capability for sharing
among applications. For data lo flow
smoothly among physics codes and
between the phases of setup, simula-
tion, and analysis, the data must be
maodeled in an application-neutral
way. Tools for subselecting data and
tor remapping data from one mesh
representation to another are also
essential to this process, For ASCIT
applications, the data model must
also accommodate partitioning,
distribution, and assembly in parallel
computations. Standardization of
maodels and formats across the three
laboratories is critical for dala to be
readily shareable. To meet this goal,
the three ASCH laboralories are
jointly developing a common data
maodel for ASCI simulation data
alomg with common APIs for
programming and supporting data
object libraries. The ASCI data
model is based on fundamental topo-
logical principles that provide a com-
prehensive foundation for the
meshes and fields common to nearly
every scientific application, including
those in ASCL

Problem Setup

ASCT computational scienlists are
designing a framework for problem
setup based on an open, distributed
architecture. Domain analysis is
used to develop appropriate require-
ments for the subsystems that will
handle the three major phases of
problem setup: (1) geometry specifi-
cation, (2) mesh generation, and
(3} instantiation of the initial state.
The tramework will be designed to
allow the use of commercial as well
as customived tools. In addition to
framework development, there are
ongoing research activities in the
areas of grid optimization, automatic
blocking and domain decomposition
volume [raction calculation, and
teature suppression. These efforts
are closely tied to the final ASCI
physics codes.

The size of the potential problems
to be sel up can be staggering. Com-
putational solution of problems con-
sisting of hundreds of physical parts
that are then decomposed into a
billion grid cells are proposed. The
setup phase of such problems will
require a team of scientists and tech-
nicians working together to produce
aresultina timely manner. Thus, a
collaborative environment with
standards for geometry, mesh, and
material property data interchange
is required. This environment is
presently under development with
joint participation belween the Setup
and Scientific Data Management
ASCI efforts.

]

For more information, contact:
Visualization:

George Davidson, gsdavid @ sandia.gov
Carol Humter, chunter & inl. gow

Kathryn Hughes, krhughes @ sandia.gov
Michael Krogh, krogh & lanl.goy

Sciantific Data Management:
John Ambrosiano, ambro@ lanl.goy
Philip Kegelmeyer,

wpkE ananda ran sandia.gov
Celeste Matarazzo, celestem @1inl.gov

Problem Setup:

Rex Evans, ravans @ linl.gov

Fatrick Knupp, pknupp & sandia,gov
Robert Webster, robw @ lanl.gov

©
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PROBLEM-SOLVING ENVIRONMENT

ASCI Problem-
Solving

Environment

Goal o :
Accelerate application development,
deskiop access to High-Performance
Computing (HPC) resources, applica-
tions, and information across ihe

entire Delense Programs (DP) complex.

Objectives

Support rapid development of
predictive weapon simulation codes
that are adapted for the efficient uge

of very large scale parallel computers,
and ensure that the power of the
application/platform combination

can be readily applied by our weapon
scientists to the challenges of stockpile
stewardship and management.
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ASCI success requires balanced growth of simulation components driven by fhe need for improved

application performance.

ceelerated Strategic
Computing Initiative (ASCI) is
an application-driven program.
Its success depends on the rapid
development of a new gencration
of weapons simulation codes and
their application to the challenges
of stockpile stewardship and man-
agement, The fundamental goal of
ASCI's Problem-Solving Environ-
ment (PSE) program elemet is to
provide application developers and
weapon designers with accelerated
access to ASCI research platliorms.
In addilion, PSE solutions have to
be scalable ko provide balanced
computing systems for application
users up lo and beyond the teraflop
scale. To accomplish these goals,
the PSE program’s main functions
will be to
* supporl the rapid development
of predictive weapon simulation
codes that are adapted for the
cfficient use of very large scale
parallel computers and
¢ enswre that the power of the
application/ platlorm combination
can be readily applicd by our
weapon scientists to the challenges
of stockpile stewardship and
management,

Strategies

All PSE Products Shall Be Based
on Industry Standards.

The PSE standards focus means
that we will use standards whenever
possible, When making architectural
and implementation decisions, we
will consistently choose to use exist-
ing soltware implementations of
industry standards.

Think Globally, Act Locally.

ASCI as a whole is a Tri-Lab pro-
gram. To support this programmaltic
goal, PSE management plans activi-
ties (e.g., High-Performance Storage
System (HPSS), Commaon Basic Envi
ronment) across all three laboratories
and coordinates the work accord-
ingly. However, each laboratory is
responsible for implementing its
component locally. This includes
gathering local site-specilic and
general requirements.

Each Laboratory Is Responsible
for Providing Tri-Lab Access

to ASCI Platform Resources

at Its Site.

Each of the three Laboratories
will have the major responsibility
for integrating compuler resources
procured through the Platforms
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Problem-Solving Environment

component of the ASCI Program.
Currently, Sandia is jointly develop-
ing a Terallop capability with Intel
{often referred to as “Option Red”).
LLNL and LANL have announced
collaborations with [BM and with the
Cray division of 5GI. Each of these
sites must provide the necessary
infrastructure (e.g., network connec-
tivity, distributed computing envi-
ronment (DCE}, local disk, archive,
user services, need-lo-know access)
to allow users from all three Labora-
tories to use the resource at their site.

PSE Development Efforts Will Be
End-to-End Solutions that Directly
Enable Applications Developers
and SBSS Designers.

ASCI programmatic goals state
that we will be making a measurable
difference to the computational
capability of Science-Based Stockpile
Stewardship (SBS5) designers. To
support this programmatic goal, PSE
has chosen implementation strategies
that use all the necessary PSF infra-
structure components to deliver turn-
key (end-to-end) solutions,

Development Efforts Focus on
Building a Balanced Tera-Scale
Problem-Solving Environment.

All PSE development efforts are
focused on the high end. ASCI appli-
cations requirements and platforms
are pushing into the tera-scale regime
{teraflop/'s, terabytes of RAM, tens of
terabytes of disk, petabytes of
archive, tens of gigabvtes/s of net-
working bandwidth)., Our aclivities
are focused on solving this “big
data” problem and providing a
problem-solving enviromment that
functions at these extremes,

Key Capabilities for 1997

ASCI to the Desktop: Bringing
Tera-Scale Computing and Global
Data to a Screen Near You.

The ASCI PSE integrated the
Option Blue 112 systems at LANL and
LLNL in FY97, in addition to Option
Red, which is being delivered to
Sandia. The next-generation archival

system, HPSS, came on-line in FYY7
as did the first DCF capabilities.
These tera-scale computing and dala
managemenl central facilities will be
fully integrated at each site. In addi-
tion, these capabilities will be made
available lo users directly at their
workstations. The main feature of
this will be the ability to log onto the
workstation and have DCE authenti-
calion mechanisms allow access o
all the other computing and data
available at a site. In addition, a
Laboratory-wide file svstem will be
visible from the user desktop for
home direclories,

3-D Visualization to Your Desktop.
The task of visualization and
analysis of the tera-scale data gener-
ated by the ASC] computational
models overwhelms traditional
methods of scientific visualization.
ABCI PSE is working closely with
ASCI applications to define, develop,
and deploy tera-scale visualization
so that scientists will have complete
access to their simulation data. The
Tri-Lab effort will involve deploying
graphics servers at each of the three
labs, which will be tightly integrated
with the respective ASCI Red /Blue
machines. The servers will provide
the highest graphical performance
to the designers’ desktops, allowing
them to visualize and analyze their
simulation data at speeds and
fidelity not currently possible, These
servers will use the PSE environment
for high-speed networking, access
control, and scientific data
management.

Parallel Tools Starter Kit for
Red and Blue.

'he ASCI Applications effort
over the next several years will be
directed at developing new codes to
run on the ASCI platforms. This
ASCI PSE effort will identify the
tools and the functonality of those
tools required to develop the new
codes and take steps to ensure
that they are available on ASCI
platforms.

PSE Architecture: Blueprint for
Enabling SBSS Applications on
Tera-Scale Computing Resources.

To ensure a successful implemen-
tatiom of a Tri-Lab I'SE system, a clear
and well-defined architecture and
system design must be established.
This will be achieved by working
with ASCI application programmers
and designers to create a comprehen
sive system requirements document
from which a PSE architecture and
design can be developed. The archi-
tecture document will define the sub-
systems and components of the P'SE
alomg with the interfaces between
them to meet the established func-
tional requirements. 1t will be used
as the blueprint for describing and
documenting the subsystems and
components so that a unified system-
atic approach is used throughout the
P'SE, which will help ensure a tightly
integrated systerm. m

For more information contact:
Dona Crawford, SML
H10-294-2628

John Reynders, LANL
E05-B65-7449

Terri Quinn, LLML
S510-423-2385

Mark Seager, LLML
510-423-3141

This work was perarmed jinlly under the auspices of the LS. Department of Energy as part of the Accelerated Stralegic Computing
Initiative (ASCH) by LLNL (Confract W-7405-ENG-48], LANL {Conract W-7405-ENG-36) and SNL (Contract DE ACD-94AL BEO00)




ASC] STRATEGIC ALLIANCES PROGRAM

ASCI Strategic
Alliances

and
Investigations

Major Goals and Objectives
of the Alliances Strategy

Establish and validate the
practices of modeling and
simulation as a viable scientific
methodology.

Enhance the overall ASCI goals by
providing external experts in fields
of interest.

Tightly couple strategic alliances
efforts with ongoing Laboratary
projects.

Leverage other high-performance

computing research in the academic

community.

Strengthen training of Laboratory
scientists and aftract the best
researchers in key disciplines for
weapons applications.

Collaborate with the best R&D
pragrams of other DOE department
offices, other agencies, and
universities.

e Accelerated Strategic Comput-

ing Initiative (ASCT) alliances

strategy is an effort of the ASCI
program to recrait and use the best
resources available in the country.
These efforts ensure that the ASCI
goals in both applications develop-
ment and Problem-Solving Environ-
ment (PSE) are met. The ASCI
program has set aside funding for
collaboralions with LS university
personnel in science and computa-
tional science so that key applications
can be initiated and undertaken. 1t is
expected that these funds will be used
primarily for research purposes
related lo strategic ASCI goals, possi-
bly resulting in the development of a
product. The alliances strategy team
works strongly with the PSE,
Applications, Platforms, and Code
Acceleration teams o ensure a solid
overall ASCT program.

The alliances strategy consists of

three levels of funding and function.

Level 1- Strategic Alliances
Level 2 - Strategic Invesligations
Level 3 - Individual Collaborations

Strategic Alliances

The purpose of strategic alliances is
to encourage the formation of sus-
tained, mu]tidi.‘ﬁci].‘.llil‘ln.t}-’, critical mass,
university programs to solve long-
term theoretical and practical prob-
lems in the broad area of computa-
tional sciemce. This work musk be
oriented toward the long-term goals of
science-Based Stockpile Stewardship
(5B55) and the ASCIT program.

Three to five multidisciplinary uni-
versity centers will be established.
They will focus on (1) validating the
concept of modeling and simulation
as a scientific methodology and (2)
meeting unclassified long-range mis-
sion goals. These centers will be
selected through a nationwide com-
petitive process, They will be man-
aged technically by the laboratories.

Each alliance will form a Center of
Excellence in science and computer
and /or computational science in
support of ASCI objectives. Close
collaborative relationships with the
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ASCT laboratories are required. The
intent is that the centers will be estab
lished with a five-year funding com-
mitment subject to a contract continu-
ation review in the third year At the
end of five years, the program plan
alloiws for renewal or rebid for another
five years.

Collaborative work under the
Strategic Alliances program will be
entirely unclassified. Examples of
areas of interest to the ASCI program
include, bul are not limited to, the
following:

Scientific Applications Modeling

Materials

Algorithms

Computational fluid dynamics and
urbulence

Radiation transport

Manufacturing processes and
tactors affecting system lifetimes

Comparison with data that help
validate and verify ASCI codes

Problem-Solving Environment
Parallel input/omstput (1/0)
Parallel programming environ-

ments
Scientific data management
Mumerical methods
Visualizabon
Software tools

Platforms
Scalability issues (e.g., scalable
architectures and 1/0), intercon-
nection networks, shared
memory)

Collaboration with ASCI
Laboratories

The intent of the ASCI Stralegic
Alliances Cenlers program is to estab-
lish strong collaborative projects and
working relationships between
academic and laboralory researchers,
HExamples of collaborative mecha-
nisms would include joint projects
slaffed by university and laboratory
researchers, university researchers in
residenee at a partner Inhumlm}f or
vice versa, and summer students or
post docs at the laboratories.
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ASCI Strategic Alliances and Investigations

Strategic Investigations

The second level of collaborations For more information, contact:
focuses on efforts in more discipline- Cona Crawford, SML, 510-294-2628,
specific areas. These efforts are aimed dona @ sandia.gov
al individual university departments,
directing a concerted effort to solve Ann Hayes, LANL, 505-665-4506,
difficult problems in either science or ahh & acllanl.gov
P5Es; some may be multilaboratory.
The duration of these collaborations is  Dick Watson, LLNL, 510-422-9216,
for a three-vear period. dwatson & inl.gov

Individual Collaborations
Funds for individual collaborations
(primarily one-on-ome) are awarded
for short-term projects out of labora-
tory ASCI programmatic funds.
Collaboration funds for Levels 2
and 3 will be awarded based on the
following criteria:
* relevance of collaboration to the
ASCL/SBSS goals,
* criticality and timeliness of
proposed project,
= leverage /future benefits of forming
a collaboration with the proposed
institution / individuals, and
* probability of results in a timely
IMEANTET.

Relationship to Other ASCI
Projects

The alliances” strategy is strongly
coordinated with all aspects of the
ASCT program. As additional needs
are projected within other ASCH strate-
gies, either increased manpower or
additional expertise, ASCT Alliances
will seek out and augment the skills
required to meet these needs from oul-
side the Laboratories. If it is necessary
to develop a team to investigate
ASCl-related strategic issues, the
strategic alliances (Level 1) provide
such a vehicle. Levels 2 and 3 ensure
that more forused, near-term technical
issues can be addressed in a timely
manmer, ASCT problems create new
challenges, which can only be
resolved through university
collaborations. m

A0
R omputing Indatte

Lawrence Livermore

Thiz work was performed jointly under the auspices of the LS. Depariment of Energy as part of the Accalerated Stralegic Computing Initiative (4501 by LLNL
(Contract W-7405-ENG-48). LANL (Contract W-7405-ENG-36) and SHL (Confract DE-ACO4-04ALES00).
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APPLICATIONS

The ASCI Blue
Pacific

Supercomputer

The Accelerated Sirategic
Computing Initiative (ASCI) IBM
Blue Pacific uliraperformance
computer is the second step in the
ASCI Platforms Strategy, which

is aimed at giving researchers the
one-hundred-order-oi-magnitude
increase in computing performance
over current technology that is
required to support high-fidelity,
full-system simulation by early
next century. This supercomputer,
being installed ai Lawrence
Livermore National Labaratory
{LLNL) will evolve to a terascale
cluster of SMP systems by 1338,
The performance goal of the full
system is to demonstraie a physics
application, sPPM, running at a
sustained leraflop of perfarmance.

e

o

um-Mﬂc

Lawrence Livermore National Laboratory

Hardware

he Accelerated Strategic

Computing Initiative (ASCI)

IBM Blue Pacific installation will
take place in three stages. The initial
delivery (1D system |, installed in the
fall of 1996, is a distributed memory,
multiple-instruction, mnlliplc-daLa-
(MIMD)), message-passing 5P2
supercomputer with 512 nodes,
split equally between a classified
and unclassified environment, At
the beginning of 1998, the compute
nodes of this system will be com-
pletely replaced with a technical
refresh (TR} system made up of four
shared-memory processor (SMP)
nodes with four processors each.

[he final stage of the upgrade of
this system is scheduled for 1999,
This system, called the Sustained
Stockpile Teraflop (S5T) system,
will again have the compute nodes
replaced with eight processor SMI
nodes, Al this time, the split systems
will be united to provide the entire
svslem resource for very large appli-
cations and will migrate between
unclassified and classified usage.
I'he Blue Pacific is organized into

three major pools: I,Ggii.l, Compute,
and input/output (1/0), The Login
pool provides nodes that support
load-balanced interactive logins and
supports users in their application
development, testing, and job-
execubion management tasks. The
Compute pool H{lp]:l{‘.ur'{s parallel

Artist’s rendition of the IBM Blue Pacific S8T System.
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application execution. The nodes in
the 1/0) pool provide 554 RATDS
disks that are combined into several
scalable parallel lile systems and
external network connechvil ¥.

Software

System software on the Blue Pacific
system is the IBM AIX operating
system, with parallel system func-
tionality provided by IBM's parallel
environment POE. The access to the
compute nodes for parallel applica-
tions is controlled through the Load
Leveler system. To facilitate full
access to the system that recognizes
the need to support a mix of long
runming, large applications, as well
as more interactive, smaller applica-
tions, a gang scheduling system
is being jointly developed by 1M
and Lawrence Livermore National
Laboratory (LLNL)

Fortran, high-performance Fortran
(HPE), C, and C++ are supported.
TotalView is the interactive parallel
debugger support, and a variety of
performance tools are available.
Message passing interface (MP1),
compiler /directive parallelism, and
the Posix Pthreads package provide
multiple parallel models for scalable
application development. When the
SMP nodes are available for use,
applications using a mixture of
parallel models are expected to
evolve and will be fully F\L|_|_1E_‘.'L1th'1_j_
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Table 1. Aggregate system hardware parameters

BLUE PACIFIC System Aftribute ID System TR System SST System
Total nodes 512 344 512
Compute nodes 434 320 500
Processors per compute node 1 4 H

Total number of processors 512 1,328 4,096
Total number of compute processors 434 1,280 4,001}
Disk 1/0 nodes 20 8 12
System control machines 2 2 2
MNetwork nodes (FDDI, HIPPI-800) 16 16 TR
Mumber of node cabinets 17 12 64
System RAM 98 Ghytes 180 Ghytes 2.5 Thyte

Processor

66 MHz Power 2

PPC Alde

Fower 3

Mode-to-node bandwidth-

bidirectional

100 Mbytes /s

150 Mbytes /s

N/A

Processor-to-memory bandwidth

1.0 Ghvles/s

1.2 Gbytes/'s

12.8 Gbyte/s

Compute node peak performance 266 Milops 2.6 Gilops .4 Gilop
System peak performance 136 Gflops 537 Gllops 3.2 Tilop
EAID /0 bandwidth 256 Mbyte/s 640 Mbytes /s 6.4 Ghyte/s

RAID storage

2.6 Thyles

2.6 Thytes

75.0 Thyte

I/0 System

The ID system has 2.6 terabytes
of global disk and supports parallel
I/0 through IBM's Parallel 1/0 File
System (PIOFS). The 55T system
will use [BM's General Parallel File
System (GI'FS) for parallel 1/0O and
will bee able to read and write files at
maore than & gigabytes /s [rom a
single application. The aggregate [/0
bandwidth for the system will be 90
gigabytes/s.

Conclusion

The ASCI platform effort will
bridge the gap between gigascale
and terascale computing to
accommodate the required large
increases in performance required by
high-fidelity, full-system simulation.
The Blue Pacific partnership between
IBM and 1DOE at LLNL will play a
foundational role in accomplishing
the goals of the platform roadmap
over the next several years.

For more information, contact;
Mark Seager, LLML, seager@|Inl.gov
https/fwww linl.goviasci/platforms/bluepac

ESmputing iniacis

Lewrence Liverm

This work wias parformed jointly under the auspices of the .S, Depariment of Energy s part of the Accelerated Sirategic Computing Iniliative (ASCEH by LLML
{Cantract W-7405-ENG-48), LAMNL (Confract W-7405-ENG-36) and SNL (Contract DE-AC04-94AL B5000).




HPCS: Providing
Tera-scale
Infrastructures for

ASCI Platforms
and Applications

Mission P ;

‘The ASCI Problem-Solving Environment's
High-Performance Computing Support
(PSE HP{:Smeﬂdns a supporting infra-
structure belween piall'nms and applica-
tions for effective high-end application
execution and tera-scale data manage-
ment, through companents that tie
together platiorms, applications, and
ather key PSE elements. HPCS concen-
trates on integrated high-performance
archival storage and file systems,

 scientific data management, high-speed
local interconnects, scalable /0, distrib-
uted resource management, and platform
integration. Close coordination among
these diverse areas contributes fo

the overall goal of desktop access to
tera-scale capabilities.

Impact

ASCH scientists using teratlop

compulers will generale, store, access,
organize, and mampulate unpresadented
amounts of data. Existing support tech-
nologies are inadequate, and without

vast improvemeni, scientists will need to

work around infrastructure sharicomings.
This severely limits the enormous
potential of new ASCI codes and
platforms. Success requires a balanced
environment where performance and
functionality of applications scale with
larger platforms and increased data
capacily. Through HPCS facilities,
tera-scale storage and computing
capabilities can be harnessed and
brought to the desktop, greatly enhanc-
ing ASCI scientific productivity and
collaboration.

ASCI|
Red

Archival
Storage

Scientific
Data
Management

High Speed
Interconnects

Other
Platforms
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ASCI Blue
Pacific

HPCS

Scalable
(le]

Distributed
Resource
Management

Platform
Integration

ASCI Blue
Mountain

HPCS provides a supporting Infrastrucinre between platforms and applications for effective high-end
application execotion and fera-scale data management.

igh-Performance Compuling

Support (HPCS) development

efforts aid the implementation
of “end-to-end” infrastructure solu
tioms to help achieve ASCT program-
matic goals, HPCS is a far-reaching
effort, encompassing expertise from
all three Department of Energy
Defense Programs laboratories. This
requires effective communication of
local requirements and deliverables
between HPCS teams, HPPCS and
other areas of PSE (application devel-
apment support, distributed comput-
ing environments, visualization), and
.-"L""-f I applications. Development
teams also work closely with ASCI
alliance partners, leading compuling
vendors, and other members of the
high-performance-computing and
storage :111m111'|.1t1.. ;

Archival Storage

ASCI requirements for archival
storage exceed the capabilities of
commercially available hardware
and software. Realizing the
investment in ASC| applications
and platforms requires data transfer
performance and capacitics much
greater than exist today. Collabora-
tioms among ASC] scientists also
necessitate seamless access Lo
svstems across multiple sites, Our
approach to meeting these require
ments focuses on continued develop-
ment and deployment of the High-
Performance Storage System (HPSS).

[nnovative approaches to storage
will be investigated, together with
performance studies to understand
dala lransfer, name space, metadata,
and scheduling efficiency, ASCI
sites, other R&D organizations, and
our industrial partner (IBM) con-
tribute ko HPSS progress as both
development and carly deployment
partners. ASCT sites have success
fully deployed HI'S5 production
systems in both unclassified and
classified computing environments,
Under development are methods for
combining mulliple HPSS sites to
provide an ASCl-wide cooperative
storage en vironmenl.

Scientific Data Management

Scientific Data Management
(SDM) is a critical ASCI technology
whose goal is to hide the complexity
of underlying systems, freeing scien
tists to focus on data comprehension.
SDM is developing an environment
that allows scientists to store,
retrieve, and search data within the
natural context of their work, This
framework inlegrales commercial
databases, mass storage svstems, and
networking and computing infra-
structure to provide assistance in
managing the complexity and scale
of the ASCT data.

Based on accurate characterization
of application data requirements, an
integrated set of tools will be devel-
oped that advances capabilities tor
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ASCI High-Performance Computing Support

organizing, searching, selecting,
extracting, and browsing data,

SDM concentrates on the following
areas: requirements extraction and
user-driven prototyping, tools for
metadala generation and exploita-
tion, integration of application data
with commercial databases and mass
storage services, Tri-Lab specification
of a common data model, and a data
format that supports it. SDM works
with specific ASCI code groups at all
three sites to ensure that SDM lools
meet application needs,

High-Speed Interconnects

The High-Speed Interconnect
(HSI) project supports use of giga-
bit/s interconnection schemes on
current ASCI systems and develops
new interconnection lechnologies for
future ASCT systems. ASCT success
depends on deploving networking
infrastructures that complement the
interconnect technologies within new
ASCI systems for improved system
performance. This requires advances
in speed, security, protocols, and
functionality in both wide and local
area networks,

Los Alamos National Laboratory
(LANLY is working on American
National Standards Institute—
standard, multigigabit technology
(HIPP64N0) that addresses latency
and host interface protocol perfor-
mance. This standard will be used as
a shared-memory processor (SMP)
node interconnect and for an external
network for storage and visualization.
Also under development is a new
standard called scheduled transfer
(5T) to bypass inefficient kernel proto-
col processing. Sandia National Labo-
ratories (SNL) is accelerating OC-48
capabilities and virtual interface
architecture (VIA) potentials for
distance computing, extending a
synchronous transfer mode (ATM) to
high-end visualization svstems, and
addressing single-image / multiple
input/output (1/0} problems, HSI
will evaluate 5T and VIA bypass
schemes over short- and long-distance
ATM and HIPPI physical intercon-
nects. Lawrence Livermore National
Laboratory (LLNL) is investigating

transmission of massive data sets
over HIPPI-800 by exploiting new
[Pvé protocol options,

Scalable 1/0

The Scalable 1/0 (510) effort’s goal
is to ensure that efficient,
reliable, and scalable I/0 capabilities
exist for the ASC mission. Large-
scale simulation-based analysis
requires efficient transfer of data
among simulation, visualization, and
data mining applicalions. The SIC
effort seeks to improve 1/0 perfor-
mance of parallel codes by facilitating
|/O operations multiple nodes in
parallel through highly portable, user-
level programming interfaces. The
510 effort will also help provide bal-
anced /0 subsystems by developing
scalable 1/0 techniques for other PSE
teams to build upon. Solutions will
be compatible with other related
efforts of the high-performance-
computing community and will lever-
age progress and advancements in the
academic community.

ASCI codes will need a portable,
parallel application programming
interface (AP} to ease development.
An AFPT layered over both HPS5 and
local parallel file systems allows
applications to easily use HPS5 and
local storage. The HPCS-proposed
AFI is based on the evolving
Message-Passing Interface (MPD-10
standard, based on the widely
accepted MPI standard for message
passing,

Distributed Resource
Management

Dstributed Resource Manage-
ment (DEM) will be responsible for
the management and distribution of
ASCI computing resources to multi-
ple jobs, users, and organizations.
The Tri-Lab ASCI environment
presents a complex, diverse, and geo-
graphically dispersed set of comput-
ing resources. With DRM, uscrs will
be able to access resources at any site
in a uniform and seamless fashion.
DEM will provide consistenl access
tor and management of interactive
and batch environments,

DEM will not independently set
the policy for the assignment of
resources but will provide tools for
each site to fine-tune ils resource
management for individual job per-
formance, overall job turnaround
time, or programmatic priorities,
according to its policies. Commercial
technology will be leveraged or
accelerated whenever possible.
Advanced capabilities, such as gang-
scheduling for high utilization of
central processing units, are also
under development.

Platform Integration

Flatform Integration supports con-
figuration and integration of ASC]
systems into local compuling envi-
ronments. This effort will also
develop and maintain an under-
standing of ASCI Red and ASCI Blue
operations and administration. Fach
laboratory maintains overall respon-
sibility for providing access to the
platform localed at its site and for the
necessary infrastructure.

Patform Integration works closely
with the Distributed Computing
Environment and Application Devel-
opment Support teams to ensure that
appropriate distributed computing
services and application develop-
ment tools are provided to users,
Within HPCS, Platiorm Integration
must also coordinate related batch
system and data support activities
with DRM, Archival Storage, and
Scalable 1/ 0. m

For further information on HPCS, contact:
Rena Haynas, SML, 505-844-3149,
rahayne @snl.gov

Steve Louis, LLMNL, 510-422-1560,
stlouis @ inl.gov

Manuel Vigil,
LANL, 505-667-5243,
mbw & lanl.goy

This work was performead jointly under the auspices of the U.S. Depariment of Erergy a5 part of the Acceleral

(Contract W-T405-ENG-48), LANL (Contract W-7405-ENG-26) and SML {Contract DE-ACO4-04ALASO00),
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ASCI
Application

Development
Support

A key to Accelerated Strategic
Computing Initiative (ASCI}

success is rapid development
of applications that are high
performance and high quality and
that adapt quickly and retiably lo
new computational requirements and
scalable platforms. The goal of the
Problem-Solving Environment
Application Development Support
(ADS) effort is to provide a common
and usable application development
environment for ASCI code developars
to enable rapid deployment of
application codes that meet the
computational needs of scientists.

The ASCI development environment
will be driven directly by the needs
of application developers o achieve
this aoal. ADS stafl will partner

with code developers fo identify user
requirements and ko evalvate too|
effectiveness, and the staff will
develop direct ties with software
suppliers to ensure an effeclive
development environment,
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pplication Development

Support (ADS) focuses on

components that characterize
ASCI application development
needs: rapid code development,
achievement of scalable perfor-
manee, and reliabilily and correct
ness of the delivered code, There is a
tension between each of these areas,
which dictates that all three must be
addressed. The complexity of ASCI
applications and the leading-edge
nature of platforms put further stress
on cach area,

An essential part of the ASC]
program is the challenge to solve 3D
computational problems thal are far
biggrer than we have ever solved
before. This translates to more data,
more computational cycles, and a
succession of more powerful com-
puting platforms. From the computa-
lional viewpoint, this is not simply
bigger and faster—it demands a fun-
damental shift in the way problems
are solved. Codes, tools, algorithms,
and systems that fail to scale prop-
erly as the data and the hardware
resources grow are useless lo ASCI
developers, To some extent, this
transition has already begun with the
shift to parallel codes, but the rapid
growth expected by the ASCI
program will underscore and cven
exacerbate this need for change in
a imely fashion.

ICRSTR U TRV I N S A a1

To address these issues, ADS must
have strong connections to the ASCI
code development teams to support
computing science and platform
usage issues relevant to the new
codes. In addition, ADS is evolving
a commuon basic environment, pro-
moting scalable tool development,
developing frameworks and math
software needed by the ASCI code
leams, and starting work on tools
to support code verification
and validation,

Common Basic Environment

In order to meet the goals of the
ASC] program, it is critical that
applications be developed quickly
and adapt casily to new platforms
as the ASCT program scales up.
A5 is defining a common basic
environmenl that will ensure that
critical tool capabilities and
programming environmenls are
available on all ASCI platforms.
This includes current and emerging
standards for languages and
programming models, such as the
message passing interface (M)
It also includes common application
program interfaces (APIs) for
tunetions like parallel input/output
(L), commuon parallel tools in
addition to the GNU utilities, and
even common ways of accessing
dorumentation.
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Scalable Tools

As the ASCI applications grow,
both in code complexity and problem
size, existing tools reach their limits.
ADS is working on new small tools,
as well as with external parallel
debugging and performance tools,
to add functionality needed in the
ASCT environment. When hundreds
and thousands of processors are
involved, these tools must aggregate
overall status of the progress of an
application in a way that does not
require individual examination of
each process. Features for memory
and status monitoring are of special
interest. The functionality required to
support clustered shared memory
processor (SMD) systems and mixed
parallel models is also important.
Active participation with the parallel
tools consortium, debugging forum,
and platform vendors keeps the tool
development tied to the larger high-
performance-computing community.

Frameworks and Math Software
Development

Frameworks and math sofbware
packages encapsulate common code
packages to facilitate rapid code
development through reuse. Soft-
ware guality is enhanced through the
leveraged quality assurance. ADS is
contributing to two framework
projects for ASCI applications, The
Farallel Object Oriented Methods
and Applications (POOMA) frame-
work at LANL is continuing to
evolve, with additional physics pack-
ages and performance improvements
planned. The SAMRAI (Structured
Adaptive Mesh Refinement Applica-
tions Infrastructure) parallel proto-
typing framework project at LLNL
will facilitate numerical and algorith-
mic exploration in Adaptive Mesh
Refinement (AMR) applications and

will enable scientists to rapidly
explore extensions of existing AMR
technology for multiphysics and
mixed-type applications. Linear
solvers work is intended to bring
state-of-the-art software for lincar
systems Lo applications in an easily
integratable form. Because the ASCI
applications are used with larger and
larger data sets on an increasing
number of processors, the need for
linear solver algorithms and imple-
mentation techniques that address
scalability is especially important,
Multigrid and preconditioned Krylov
methods are being made available.

Tools for Code Verification
and Validation

Ensuring the correctness and
rediability of ASCI codes must be an
essential goal if simulation is to be
usctul. However, as simulation
codes become more complex, it will
become increasingly difficult to
verify that the simulation results
accurately reflect correct physical
phenomenon. In addition, as the soft-
ware projects increase in size, it will
become critical to employ the latest
techniques in software engineering
to produce reliable and maintainable
suftware. ADS will provide tools and
direct support for code teams in the
area of software quality assurance
and code verification. Tools for code
validation will emerge as we gain a
better understanding of designer
requirements in this arca. m

For mora information, contact:
Jeff Brown, LANL, 505-865-4655,
jeffb@lanl.gov

Juan Meza, SNL, 510-284-2425,
meza @ ca.sandia.gov

Mary Zosel, LLNL, 510-422-4002,
zosel@|Inl.gov

This wark was perfarmed jeintly under the auspices of the U.S. Department of Energy as part of thi Accalerted Strategic Computing Initiative (ASCI) by LLML
(Contract W-7405-ENG-45), LANL [Contract W-7405-ENG-36) and SNL (Cantract DE-ACO4-94ALBS000).




ASCI Distributed
Computing
Environment’s
Facilitating

Tri-Lab
Collaborative
Computing

Mission

The Tri-Lah Distributed Computing team
{a consortium of compuler scientists
from Lawrence Livermore, Los Alamaos,
and Sandia national laboratories) is col-
laborating on a project 1o provide a
commaon set of distributed computing
services at each of the three laborato-
rigs 1o facilitale the joint development
and use of tera-scale applications,
These distribuled compuling services
are structured to give users a single
view of the unigue ASCI high-peror-
mance computing resources in a
secure, user-authenticated environment
with a common home directory.

Impact

The success of the ASCI Problem-
Salving Environment (PSE) depends
greally on the use of a common set of
distributed computing sofiware across
the ASCI complex fo smoothly exlend
the computational reach of customers
from their deskiops to the unigue
resources installed at any of the
Tri-Lah sites. The middleware compo-
nent of the PSE is the Open Software
Foundation's Distributed Computing
Environment{DSF/DCE]. We are
planning to support all user services
and PSE- layered products (e.g.,
Distribuled Resource Management,
High-Performance Storage System,
Distribuled Visualization, and Scientific
Data Management) over the DCE
components.

DCE Services for SITEA |
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he Open Group's Distributed

Computing Environment (DCE)

provides services and tools that
support the creation, use, and mainte
nance of distributed applications in a
heterogeneous computing environ
ment. Distributed computing
involves the conperation of two or
more machines communicating over
a network. DCE provides services
that allow distributed applications to
interact securely with a collection of
possibly helerogeneous computers,
operating systems, and networks as if
they were a single system.

The most important DCE applica-
tion is the Distributed File Service
(DFS), which forms the foundation
of the Problem-Solving Environment
(P’SE) global file system. Through
the planning and cooperation of the
Tri-Lab sites, an authorized customer
will be able to access one comumon
home directory from any of the three
sites and, through the use of fine-
grain access controls, securely share
classified information through
the Web.

DCE production cells are adminis-
trative domains of server machines
that offer DCE core and distributed
file services and client processes thal
make use of these services. The IXCE
core services include the ‘-'u;-cm-iLm,'
Service, Cell Directory Service, Global
irectory Agent, and Time Service,
All use POSIX threads to PrOCess
multiple requests concurrently and
the DCE Remote Procedure Call
(RP'C) for secure communication with
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the client processes, The DCE Project
team will leverage the availability of
the DCE core services on multiple
vendor operating systems and will
configure the services to provide con
sistenc v across the three laboratories.
Because much of the ASCI work is
classified, the most important of the
core services is the Security Service.
The Tri-Lab environment requires
a commaon, nelwork-based, secure
authentication and authorization
mechanism to support the common
environment. Intercell brust relation-
ships enable a user with a single
authentication sign-om, with no
transmission of clear text passwords
over the network, to access those
ASCI resources for which the user is
authorized. Each need-to-know
group will have the responsibility for
creating and maintaining the access
control lists, which limit the exposure
of the group's shared information,
Efforts in FY48 will concentrate
on extending secure and consistent
access tor the ASCI Red and Blue
machines out to the desktop, This
requires accredilation of DCH in the
Tri-Lab {SecureMNet) environment,
interoperability with Kerberos
clients, and the establishment of
intercell trust relationships, A sec-
ond important focus is to work with
other segments of the ASCT PSE
(Scientific Data Management,
Distributed Resource Management,
and Visualization} to make use of Lthe
DCE security infrastructure for
authentication and authorizalion.
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ASCI Distributed Computing Environment’s Production Support
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Distributed File Service
Production Servers

The [2FS is the foremost DCE
application because its tight integra-
tion with DCE provides a secure,
location-independent, and efficient
means of building a global file
system, Any user in the ASCI
Tri-Lab enviromment can share data
by placing it in the global name
space. The data is then accessible
to a user-specified list of authorized
clients.

DFS serves as an implicit part of
the file-sharing infrastructure for the
I'SE. In arder to make PSE effective,
we will need to develop a global file
structure that is shared bebween the
laboratories.

We will build on the experience
gained from establishing DFS pro-
duction servers in the open environ-
ment at each site by deploving
M E/DFS clients with which users
can access shared home directories
from their desktops. Onee security
and test plans are approved, we will
bring this same service to the closed
environment, By deploying clients
and establishing cooperative agree-
ments between administrators of the
DF5 servers, we will construct a DFS
backbone, or global file system.

ACL for page. htmi

user:pat:%ptc
group:alphas:gp
unauthenticated:g

DCE Web

Several commercial products based
on the DCE Web technology are being
cvaluated for their usefulness in '
exchanging sensitive and classified
information through the World Wide
Web, This lechnology offers secure
comrmunication using the DCE RPC
between any commercial Web browser
and the Wand (Web and DCFE) server,
n addition, it provides fine-grain
access protection down (o the URL
level for any information stored on
the server,

DCE Desktop Deployment

The services offered by the DCE
cells will be useful to the customers
and their organizations only if we
make a concerted effort Lo integrate
the local computing environments
and desktops at each site into
the DCE. Our goal is to delegate the
management of the DCE /DF5
domains; therefore, a major effort
will be undertaken to provide tools
tor managing user accounts, group
membership, and access control lists
to the user departments at each site.

Object-Based Distributed
Computing Environments

DCE is a major part of the FSE and
is the only complete distributed envi-
romment with integrated security and
file systems. Object-based technolo-
gies are, however, of more interest to
some developers of distributed

applications for ASCI The Legion
Project, partially funded by ASCL, is
one such object-based environment
that needs to be integrated into the
ASCT distributed environment. The
Common Object Request Broker
Architecture (CORBA) and use of
CORBA by such systems as the Paral-
lel Object Oriented Methods and
Applications (POOMA) must also be
integrated into the ASCIT distributed
enviromment. We don't expect to com-
pletelv solve these issues in FY9E, but
progress in this area is essential to
make these environments useful

for ASCL w

For more information contact;

Bob Tomlinson, bob @ lanl.gov
Barry Howard, bhoward @linl.gov
Doug Brown, cdbrown @ sandia.gov
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APPLICATIONS

Accelerated
Strategic
Computing

Initiative (ASCI)
Applications
Overview

Objective
Accelerated Strategic Computing
Initiative (ASCI} application codes
are key components in reaching
the 2010 Stockpile Stewardship
and Management Program objec-
tives at an affordable cost and
without nuclear testing.

Summary

ASCI will provide simulation
capabilities needed to predict the
performance, safety, reliability,
and manufacturability of weapons
systems, These simulations must
achieve higher-resolution, three-
dimensional calculations of full
systems using high-fidelity
physical models.

coelerated Strategic Compulting

Initiative (ASCT) will develop

the high-performance software
applications needed as compuling
replaces underground nuclear test-
ing. It is a formidable challenge to
replace the empirical factors and
adjustable parameters used in
current calculations with predictive
physical models. This challenge will
produce large, complex applicatioms
that will drive the scale of computing
machinery and the infrastruchure.

The applications code develop-

ment effort for ASCI will focus on
applications in weapons physics,
engineering, and manufacturing

o
science. The combination of funda-

NOVEMBER 1997

1 Mass fraction of an intermediate chemical constituent produced by chemical reactions in an
energatic material in a thermal bath. The biue in the middie shows a complete reaction.

2 Simuiated prassure distribetion during melten copper fill of standard fest parl. Produced with code
being developed for full-scale simulations of casting, selidification, and micrastructural evolution on
ASCH paraliel computers.

3 Sandia’s Safely Mission: Sandla must predict weapen behavior in accidents and abrormal
enviromments and ensure weapon safety.

mental physics models, advanced
3-D numerical methods, and high
end scalable computer systems will
require substantially more complex
weapon simulalion applications
codes than any developed to date.

These applications will integrate
3-D capability, finer spatial resolu-
tiom, and more refined physics. The
nuclear/nonnuclear performance
applications will be verified and
validated, using data from laboratory
test facilities, system verification
tests, and experimental results from
historical underground tests. These
applications will be designed for
maximum performance on the new
scalable computer systems.

Technical Requiremenis

The requirements in simulation
and modeling are driven by two
fundamental changes in the nuclear
weapons landscape: (1) The Com-
prehensive Test Ban Treaty and
(2) The Stockpile Life Extension
Program, which extends weapon
litetimes well beyond their antici-
pated field lifetimes.

The move from confidence based
om nuclear testing to confidence
based on predictive simulation [orces
a profound change in the questions
we ask of codes. In the past, we have
used comprutations to address the
question, “What should we test
down-hole in Nevada?” However,

Los Alamos Mational Laboratory LALP 97-173




ASCI Accelerated Strategic Computing Initiative

because we no longer have recourse
to underground nuclear testing
today, we must use the codes to
answer the question, “Will this
device perform as expected?”

Changes to stockpiled weapons
are expected to arise from the aging
process and from changes in the
manufacturing processes of replace-
ment parts. When assessing the effect
of these changes on weapons sys-
tems, analysts will use computa-
tional sitnulation in conjunction with
data from new nonnuclear experi-
ments and from historic nuclear tests,
To meet this challenge, the codes
require advances in the basic physi-
cal models on which they rest and in
code technologies used in their
implementation.

The Stockpile Life Extension
Program requires that we extend the
lifetime of existing systems into the
indefinite future. This is complicated
by three factors. First, the demise of
key manufacturing technologies
requires that we replicate existing
functionality with newly designed
components. Second, the reduchon in
size of the manufacturing complex
requires that new and environmen-
tally friendly manufacturing technolo-
gies be developed to produce neces-
sary components. Finally, reductions
in the overall budget for the weapons
program constrain testing of both
components and systems, even when
this continues ko be possible under
current environmental regulations,

Traditional engineering ap-
proaches are not adequate for this
challenge. Instead, we will rely on
predictive modeling and simulation
for product realization. Comprehen-
sive life-cycle engineering driven by
high-fidelity modeling and simula-
tion must replace traditional trial-
and-error engineering approaches.

Verification and Validation
Because it is necessary to place
increased reliance on computational
simulations when making stockpile
judgments, the uncertainties associ-
ated with these calculations will be

reduced. These uncertainties arise

from many sources: errors in coding,
inadequate approximations, physical
processes not represented in the
code, and user errors. Verification is
the process of ensuring that we have
solved a problem accurately. Valida-
tion is the process of ensuring that
we have solved the right problems.
The goal of both verification and val-
idation is to reduce the total uncer-
tainty associated with weapons cal-
culations for a given stream of
resources, both talent and money.
Reducing any individual uncertainly
to zero at the expense of leaving
others large clearly fails to minimize
the overall uncertainty; a balanced
program musl allocate resources
across a range of strategies [hat
address all sources of uncertainty in
order to lower the total uncertainty,

Simulation and Modeling
Technologies Development Plan:
Extending Today’s Base with
Advances in Science and
Computing for Fulure Codes
Codes require inputs, particularly
inputs on the properties of the mate-
rials used in the problems, Properties
such as the equation of state, strength
characterislics, chemical reactions
rales, neutron cross
sections, and optical opacities are
required for many types of calcula-
lions. Advances in theoretical and
applied physics and chemistry cou-
pled with enhanced computational
capability are enabling calculation of
many of these material properties in
regimes that are inaccessible experi-
mentally. The overall quality of the
performance or safety calculations
depends strongly on the quality of
these inputs. Failure to devote ade-
quate effort to these areas could ren-
der irrelevant much of the work on
new codes. While providing neces-
sary inputs to codes that contribule
directly to our understanding of per-
formance, reliability, and safety, these
research programs are also voracious
comsumers of computer cycles—
cvcles that are required if they are to
provide the inputs. ASCI is actively

supporting research in modeling

the properties of the actinides, other
metals important in nuclear weapons
and high explosives.

Even with the enhanced resolu-
tion that will be provided by the new
codes and computing platforms,
important physical phenomena must
be modeled at scales that are smaller
than the calculational grid, using
so-called subgrid scale models. For
example, subgrid scale models for
3-D turbulent flow may be needed
for some aspects of weapon and
weapons-system-performance
simulations. Subgrid scale models
of fracture may be important in
applications involving reliability
and manufachiring.

MNew codes being developed under
ASCT are driven to realize enhance-
ments in three complementary areas:
representing three spatial dimensions,
improving the quality of the physical
maodels in the codes, and obtaining
efficient performance on parallel com-
puting platiorms. The resulting appli-
cation codes will provide the ability
to predict performance of full nuclear
weapons systems in future assess-
ments and to analyze the conse-
quences of aging processes or comm-
plex accident scenarios. Performance
simulations will range from the
“stockpile to target” sequence to full
thermonuclear yield and oulput.

These applications will also make
it possible to design efficient and
environmentally acceptable manufac-
turing processes capable of producing
systems that meel nuclear certifica-
Hom and performance requirements. m

Far mare information contact:

William H. Reed, LANL, 505-667-5406
Richard A. LeSar, LAML, 505-685-0420
Paul Hommert, SML, 505-845-B340
Randy B. Christensen,

LLNL, 510-423-3054 %

Lawrence Livermore
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ASCI Platforms:
Focusing on the

High End of
Computing

The Acceleraled Strategic
Computing Initiative (ASCI)
platform effort will stimulate the
U.S. computer-manufaciuring
industry to create high-end
computers with speeds and
memory capacities thousands of
times greater than available at
the beginning of the program.

Access to high-end supercomputing
capability will give scientists the
ahility to develop high-perfor-
mance, full-system, full-physics
predictive codes and to consider
classes of problems that are now
intractable with current computing
power.
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ASC! computing systems roadmap—waorking with industry to reach unprecedented
computer performance. (White, Blue, and Red refer to names for systems in the

progression of ASCI platforms. )

Platform Strategies
ceelerated Strategic Computing
nitiative (ASCI) applications
will require a five-order-of-
magmitude increase in computing
performance above the sustained
fifty megaflops currently provided by
high-end commercial technology. In
order to support full-physics, full-
system simulation, hundreds of tera-
flops and beyond are required. The
ASCT platform effort will bridge the
zap bebween gigascale and terascale
computing ’ri‘li‘ui]gh four strategies:
= accelerate high-performance -
computing through multiple part-
nerships with computer companies
» develop software to take full
advantage of hardware capabilities,
* maintain affordability by accelera-
ting existing technology trends,
= demonstrate scaleable balanced
100-teraflop /s computing platforms
by the target date of 2003 /2004,

v

Multiple Partnerships

This strategy pursues multiple
research partnerships to develop
alternative approaches to achieving
the end goal of 100 teraflop /5.

Single computer company partner-
ships will provide a major increase in
computing resources in one to three
years in order to provide the compul-
ing resources necessary for further

hardware and software development
under ASCL

Consortia will seed industry
research and development with
ASCl-relevant projects to provide
improved computing resources on a
five-year time scale.

University research will develop
the long-term improvements neces-
sary toachieve the final goal of 100
teraflop /s,

To reduce risk and to provide the
breadth of computing capability
required by the physics, ASCT will
follow several promising technology
approaches simultanecusly. This
will also allow competing technology
and business ageregations room to
develop and prosper.

Software Development

O the 1000M-fold increase in
computing perlormance in one
decade that is expected by ASCIL a
[{H-fold increase will come from
improving software to take full
advantage of parallel processing
capabilities. Collaborative efforts
between the laboratories and
computer companies will develop
new software, data storage, and
communications technologies to
support high-end applications
and ensure portability between
platforms,
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Accelerated Technology

The centerpiece of the ASCI
platiorm strategy is to aggregate
commercial, off-the-shelf (COTS)
technology in scaleable architectures
to develop high-performance com-
puting platforms at affordable costs.
The ASCI platform strategy will
accelerate computer companies’
business plans to create scaleable
high-performance systems from
high-volume computer platforms.

Balanced Platforms

The requirement for predictive
simulations leading to platform per-
formance objectives of 10 teraflop /s
by the year 2000 and 100 teraflop /s
by the target date of 2003 /2004
requires a broad balance in both plat-
form capabilities and the integrated
problem-solving environment and
imposes requirements for appropri-
ate memory, memory bandwidth and
latency, disk capacity, parallel
input/output (1/0) bandwidth, and
external networking,

Accomplishments
The first bwo vears of the ASCT

Platlorms program have seen

aggressive resulls,

» The ASCI RED Tflops system, a
partnership between Sandia and
Intel Corporation is in full opera-
tion and has achieved 1.3 teraflops.

* TheASCI BLUE Pacific system is a
partnership between Lawrence
Livermore Nabonal Laboratory
and IBM with the initial duli\-’ﬁ'}r
in 1996 of a 136 Gilops /Y8 Ghytes
memory system and a technical
refresh in January 1998 to an
857 Gflops /180 Gbytes memaory
systemn. -

* The ASCI BLUE Mountain part-
nership between Los Alamos
National Laboratory and Silicon
Craphics, Inc., has made progress
in the arcas of computing plat-
forms and associated hardware
and system software, the software
supporting the applications
that run on these systems, and
finally, the area of application
development.

* The first platform PathForward
inifiative is accelerating
interconnect technology for the
50 to 100 teraflops scale machines.

Caonclusion

More powerful computers are
needed for virtual testing and proto-
typing applications. ASCT will stimu-
late the U.5. computing industry to
develop high-performance comput-
ers with speeds and memory capaci-
ties thousands of times greater than
currently available models and tens
to hundreds of times greater than
future computers likely to result
from current development trends.
ASCT will partner with various U5,
compuker manufacturers to acceler-
ate the development of larger, faster
computer systems and software that
will run Defense Programs applica-
lions more efficiently.

For mare information, contact;

Ray Millar, LANL, 505-665-3222,
rdrm @ lanl.gow

Mark Seager, LLNL, 510-423-3141,
seager@|inl.gov

James L. Tomking, SML, 505-845-7249
tomki @ sandia.gov

ccelerated Sor [
%umpuup:g Initﬁaz

Iawrence Livermore

This wark was parformead jintly under the auspices of the U.S. Department of Enargy as part of the Accelerated Strategic Computing Initiativa (ASCH by LLML (Contract
W-T405-EMG-48), LANL [Contract W-7405-ENG-36) and SHL {Contract DE-ACOY-344 L S5000).




ASCI OVERVIEW

Accelerated
Strategic
Computing
Initiative (ASCI)

n September 24, 1996, President

Bill Clinton became the first

world leader to sign the Com-
prehensive Test Ban Trealy. This
ushered in a new era in the way the
Linited States ensures confidence in
the satety, performance, and reliabil-
ity of its nuclear stockpile. As Presi-
dent Clinton stated on August 11,
1995, * . . . we can meet the challenge
of maintaining our nuclear deterrent
under a [comprehensive test ban)|
through a science-based stockpile
stewardship program without
nuclear testing.” Other ke}' aspects of
this new era include the LS. deci-
sions lo halt new nuclear weapons
designs and to drastically reduce its
weapons manufacturing infrastruc-
ture. This means that the LS. nuclear
weapons stockpile will need to be
maintained far beyond its design life-
time without either nuclear testing or
its traditional manufacturing support
sysierm.

The ability to assess nuclear
weapons, analyze their performance,
predict their safety and reliability, and
cerlily their functionality as they age
is essential for conscientious manage-
ment of the enduring stockpile.
Accelerated Strategic Compuling
Imitiative's (ASCT s) vision is to shift
pmmptl}' from nuclear test-based
methods Lo computational-based
methods for ensuring the safety, relia-
bility, and performance of our nuclear
weapons stockpile, ASCT will create
predictive simulation and virtual
prototyping capabilities based on
advanced weapon codes, and it will
accelerate the development of high-
performance computing far beyond
what might be achieved in the
absence of a focused initiative. ASC)
will provide the ability to assess
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Achlieving Stockpife Stewardship objectives requires rapid advances in capability.

evaluate, maintain, and prototvpe
nuclear weapons and weapons
components in the absence of
nuclear testing and with a greatly
reduced weapons manufacturing
infrastructure,

ASCT will complement the Stock-
pile Stewardship and Managemenl
Program (S5MI') and the Core Com
putation Program by advancing the
Department of Energy (DOE)
Defense Program’s computational
capabilities to meet the future needs
of stockpile stewardship. The
problems thal ASCT will solve for
the S55MP span the activilies and
responsibilities of the three Defense
Program laboratories: Los Alamos
Mational Laboratory, Lawrence
Livermore Mational Laboratory,
and Sandia Mational Laboratories,
Cooperation is essential to the
solution of these problems—the
Defense Program laboratories will
participate in the ASCI Program as
partners.

ABCT is a locused and balanced
program that will extend the DOE's
computalional resources to create
predictive simulation and virtual
prototyping capabilitics for nuclear
weapons. By 2010, the ASCI
Program will

* develop high-performance, full-
system, high-fidelity predictive
codes to support weapons design,
production analysis, accident
analysis, and certification;

* slimulate the US. computer
manutacturing industry to create
more powerful, high-end super-
computing capability required by
these applications; and

* creale a CL‘u:anltdtimml
infrastructure and operating
environment that makes these
capabilities accessible and usable.

Program Plan

The ASCI Program has four main
objectives.

Performance: Create predictive
simulations of nuclear weapon sys-
tems to analyze behavior and assess
performance in an environmenl
withoul nuclear testing,

Safety: Predict with high certainty
the behavior of full weapons systems
in complex accident scenarios,

Reliability: Achieve sufficient,
validated predictive capabilities to
extend the lifetime of the stockpile,
predict failure mechanisms, and
reduce routine maintenance.,

Renewal: Use virtual prototyp-
ing to reduce production and testing
facilities for stockpile requalification
and replacement work.

Each of these objectives requires
comnputational capabilities that do
not currently exist. Five strategies
have been identified for meeting
program objectives. Together, these
strategies compose a balanced
program thal will create predictive
simulation and virtual prototyping
capabilities,

Los Alamos Mational Laboratory LALP 97-175




ASCI Accelerated Strategic Computing Initiative

ASCI Strategies

Create Seamless Management:

One Program—Tri-Lab

* Operate ASC] as a three-lab, single-

program activity with seamless

management and execution across
the laboratories,

Collaborate on development and

share hardware and software

resounces.

* lake maximum advantage of
standard tools, common system
struchures, and code portability
to enable interlaboratory
collaboration,

Focus on Advanced

Applications Development

* Focus on 3D, high-fidelity, full-
systems weapons simulation
applications.

* Accelerate code performance on
ASCI plattorms,

* Validate simulations by rigorous
correlation with constrained
experiments and archival data.

Focus on High-End Compuling

* Accelerate the development of
very high performance, scalable
architectures.

* Develop partnerships with
multiple vendors to ensure
appropriale technology develop-
ment and worldwide leadership.

Create Problem-Solving

Environments

* Provide support for the rapid
development of large, complex,
scalable applications.

* Develop a computalional infra-
structure that supports efficient use
of ASCI platforms and is accessible
from users’ desktops.

* Develop a Tri-Lab distributed
computing environment,

Encourage Strategic Alliances

and Collaborations

* Establish long-term strategic
alliances with universities to
develop critical mass efforts
dedicated to long-term ASCI issues.

* Establish smaller-scale collabora-
tions with individual investigators
to work on more narrowly focused
problems.

* Develop task-oriented collabora-
tions closely linked with specific
ASCI deliverables.

Initial Results

= Platform R&[D partnerships
include (1) Intel for a 1.8-Ttlop
peak system to be located at
Sandia in FYY7, (2) IBM for a 3.2-¢
teraflop system to be located at
Lawrence Livermore National
Laboratory in FY99, and (3)
SGI/CRI to place a . 1-tlops
system at Los Alamos National
Laboratory in FY99.

* Eleven nexl-generation weapons
simulations codes in the areas of
safety, performance, and
manufacturing have been initiated.

* The first high-speed, secure
nelwork linking Sandia,

Los Alamos, and Lawrence
Livermore national laboratories
15 1n dailv use.

U.S. Technology Benefits

The United States has traditionally
viewed its leadership in very high
performance compulters as a strategic
economic advantage. ASCI's plat-
torm Ré&D partnerships will ensure
that this leadership continues. The
computer technology and products
developed in ASCI will be applied to
a broad spectrum of national needs.

The computer-based predictive
capabilities developed in ASCH will
bring economic and scientific benefits
to the US. Solutions to numerous
challenging computational problems
await improvements in peak-perfor-
mance computing hardware and
applications. Many of these problems
are in the fields of envirommental
studies, biology and biochemistry,
consumer product safety, and infor-
mation management and access, The
computing environment and data
analysis tools to be developed by
ASCI will help attack these problems.
ASCT also addresses environmental
concerns. Predictive simulation for
stockpile stewardship avoids
the environmental damage of under-
ground testing and uncontained
aboveground experiments. Although
some aboveground experiments are
essential to provide data for ASCI

applications development, the multi-
ple experiments needed for paramet-
ric studies of design variations can be
done through predictive simulation.
In addition to helping preserve the
enviromment, predictive simulation
and virtual protolyping will provide
direct economic benefits. Virtual pro-
totyping will drastically reduce the
lead time for component design,
development, testing, and fabrication.
A faster lead time will reduce the cost
of product development, which will
enable unprecedented efficiencics
and lead to lower manufacturing
costs and greater economic competi-
tiveness in U.5. manufacturing,

Relationship to Stockpile
Stewardship Initiatives

ASClis not a program unto itsell
but an integral part of the Stockpile
stewardship and Management Pro-
gram. ASC1 will take experimental
data from the aboveground lest
facilities and link it into weapons-
appropriate predictive capabilities,
In addition, ASCI will provide
virtual prototyping capability for the
Advanced Design and Production
Technologies initiative and will rely
heavily on the ongoing efforts of the
Defense Program’s core research
program for advances in physics,
material sciences, and computational
modeling. ASCT will also act in part-
nership with the National Ignition
Facility and the tritium production
programs to address issues of
stockpile stewardship B

For more information contact:
Don MeCoy, LAML, 505-667-4236,
dmecoy @lanl.goy

David Mowak, LLNL, 510-423-6796,
dnowak & nl. goy

William Camp,
ShL, 505-845-7655,
wicamp @ sandia.gov

Accobe d ic
Cmpmg; okl

Lawrence Livermore

This wark was perfarmed jainfly under the auspicas of the L5, Department of Enargy as part of the Accelerated Strategec Gomputing Initiatve [ASC1 by LLNL
|Contract W-7405-ENG-48], LANL (Confract W-7405-ENG-36) and SHL {Conlract DE-ACO4-3441 BR000).




Derrol Hammer, Re: DOE FOIA Requast |

Tw: Lerrol Hammer <hammerl@llnl.gews

From: "John Greenewald, Jr." <greeneyiprimenst.coms
fubject: Be: DOE FOIA Request

Co:

Beoe:

Attached:

dear Mrx. Hammer,

Thank you 8¢ much for your letter, and your kind words ahoutr my site 1)

I talked to someone from your office, Im SOrry & do not remember the name, sbout ty redguast.
I rnarrowed it down to just a copy of the contract itself, and she said that that would be
okay, and not result in a search threugh volumes. She then =aid that I coeuld send in cthepy
Fegquests from ideas on the contract.

Let me know 1f this would be agreeable. I did check out those sites and foond them
interesting. Thougn, I didnt find = copy of the conbract... mavbe I missed it?

Thank you again, I appreciate your time and your help. I dont get many comments abous my =ite
from any of my FOIR officers, and I really appreciate it 13

Sincerely,
John Greenewald, Jr.
The Elack Wault 2ite Cperator

http://fwww.blackvault, com

F.5. Sorry for the delay, I have been offline for the past few days...

Printed for "John Greenewald, Jr." <greeney@primenet.com> 1




Lawrence Livermore National Laboratory

Human Resources

Staff Relations Division
Telephone: (925) 423-2663
FAX: (925)423-5665

Mail Stop: L-708

July 1, 1998

John Greenewald, Jr.

RE: CALIFORNIA PUEBLIC RECORDS ACT REQUEST #CP98-29
Dear Mr. Greenewald:

Flease contact me at the above-number as soon as possible to discuss your request
for information. Thank you.

Sincerely,

.'\.\I\I\l I ."
P A i
PCEALR =T e

' Beverl}r . '-TthomaS
Staff Relations Division

BCT:sm

An Equal Opportunify Employer « Unfvarsity of Catformia = P.O. Box 808 Livermore, Califomia 84551-99589 = Telephone (510) 422-1 100 « Twx@ {0-985-8339 UCLLL LVYMR




Derrol Hammer, 10:00 AM 7/27/98 , DOE FOQOIA Request

f=Gender: e33038f0zopcorn.llnl.gov

Date: Mon, 27 Jul 1%%98 10:00:15 -0740

To: "John Greenswald, Jr." <grechney@primenes.com>
From: Derrol Harmmer <hammerl@lind .gows

Subject: DOE FOIA Reguest

John,

My mame is Derrol Hammer, T work at the Lawrencse Livermore Hational
Labtoratery. The Freedow of Tnformaticon Act reguest you sukbmitted te the
Departmernt of Energy hasz [iltered down to me. Your reguesi caught my
interest because it was net in the uszal format 1 =ee from lawyers and
cther business peoplé. Thée réequest was broad and, by its wording, will
invelve the review of many wvolumes of hardcopy and over 10 megabyvtes of
electronic files before DOE can give you a response. Since you mentioned
YOUr interest was academic I decided te get in touch with you in opder
to find out what the nature of vyour iaterest is.

My search te find you resclted in a total surprise. I am guite impressed
oy your web pages and the prolific amount of informatien you have
catalogued. It is encouraging bo know that there are young pecple who
have the interest and perserverence to take on the kind of effort you
have. My hat iz off to you.

Ymur material alsc gives me the 1nprE351a“ that you are mostly

nterested In the technical side of things {and maybe scme nistarical
stuif], Ir this respect, I must tell you that what you are most likely
to receive from yocur FCTIA reguest is wvolumes of business documents and
correspondence (very dry and legalistic kind of steff), some of which is
alreacy available on the web. If I am right aboub vour technical interest,
I would suggest that you explore our technical program website which
descrikes the IBM Blue machine and *hL programs 1t supports. There are
also links to related efforts and sister machines at other DOE labs.
I am sure it would be a simple tasx to link your pages to our site at -
http://www.llnl.gov/asci

Cnce there, you will fingd {nformation on the red, white and two versions of
blue machines (Platforms): the Applications we use (AFS); our research on
problem-solving environments (P3E); our work with other Universities to
gevelop new computing sclutions {Alliances); and our work with the computer
industzy to improve computing performance (PathFPorward) .

iease take a lock and let me know whether this would suit vour purpose
better than what yeou requested wila FOIA.

By the way, you can get a taste of what yeour FPOIA request would produce by
checking <ut the TBM Blue Reguest for Proposals and sample contract at -
http://www.linl.gov/fasci rfp/

I look forward tc a response.

Derrol J. dammer
hammerif@llnl.gow

Printed for "John Greenewald, Jr." <greeneviprimenet.com> 1




Department of Energy
Crakland Operations Office
131 Clay Street
Oakland, Calitornia 94612-5208

June 5, 1558

Mr. John Greenewald, Jr.

SUBJECT: Freedom of Information Act Request
Dear Mr. Greenewald, Jr.

This office is in receipt of your Freedom of Information Act
(FOIA} request for a copy of the contract the U.S. Department of
Energy has with IBM to build a supercomputer for installation at
Lawrence Livermore Naticnal Labkoratory. It was forwarded to us
by our Headquarters Qffice for a direct response to you.

However, under the California Public Records Act of November 10,
1224, all records related to any procurement action by Lawrence
Livermore National Laboratory (LLNL} are University owned
records and are no longer Government owned records. Therefore,
it will be necessary for you to cobtain these records directly
from LLNL. I have faxed a copy of your request to: Bewv Thomas,
L-708, Information Coordinator, Lawrence Livermore National
Laboratory, University of California, P.O. Box 808, Livermore,
California 94550.

If you have any questions, please call Mg. Thomas at (510) 423-
2bBb3 .

Sincerely,

~ M S

RosehAnn Pelzner
FOTIA Cfficer




. Lawrence Livermore National Laboratory

Human Resources

Staff Relations Division
Telephone: (925) 423-2663
FAX: (925) 423-5665

Mail Stop: L-708

June 11, 1958

John Greenewald, Jr.

RE: CALIFORNIA PUBLIC RECORDS ACT REQUEST #CP98-29

Dear Mr. Greenewald:

This is to confirm receipt of your request for records regarding information
pertaining to the contract with IBM.

The fees for information requested is assessed at the rate of $.10/page. Should
your document fees exceed $50.00, we will contact you prior to duplication.
Please do not hesitate to call if you require anything further.

Sincerely,

ﬁuw”i{/ S TN

Beverly C. Thomas
Staff Relations Division

BCT:sm

An Equal Upportunidy Emptoyer = University of Califomia = P.O. Box 808 Liverrmore, Califormia 3455 1-2989 » Tefephone (5100 422-1700 » Twa 91 0-385-8339 LOCLLL LVMA




Department of Energy
Washington, DC 20585

9803240009

03/24/1998

JOHN GREENEWALD

Fe: ALL DOCUMENTS PERTAINING TO A CONTRACT W

Dear JOHN GREENEWALD:

Thank you for your Freedom of Informaticn Act (FOIA) request that was
received at the Department of Energy on 03/24/1998. For tracking purposes,
vour FOIA request has been assigned the number printed above. Since the
Department receives several hundred requests a year, please use this number
in any future correspondence with the Department concerning your request.

If you have any questions regarding this transmittal, please contact Lhis

nffice on {(202)586-6025, 1 appreciate the opportunity to assist you and
thank you for your interest.

Sincerely,

Al Ly

Abel Lopez, Acti Director
FOTA/Privacy Act Division
Office of the Executive Secretariat

@ Fartes dih soy ine un recpck:d paper
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John Greenewald, Ir.

Department of Energy

Oakland Operations Office

1301 Clay Street

Oakland, California 94612-5208

Dear Ms. Pelzner;

This is in response to your letter dated April 27, 1998. In this letter, you state that my request was too
broad in scope, and would need to be modified in order for it to be processed and fulfilled,

Since I do not know a lot about this contract, I can not be too specific. However, it T modified my request
for a copy of JUST the contract, I think this may be a little easier So therefore, T hereby modify my
original request to include a copy of JUST the contract with IBM, Mast of the contract specifications and
the information 1 have has already been provided to you in my last letter,

Thank vou very much for vour response.

Enclosures:
MNone




Department of Energy
Oakland Operations Office
1301 Clay Street
Oakland, California 94512-5208

May 14, 1555

Mr. John Greenwald, Jr.

SUBJECT: Freedom of Information Act Request

Dear Mr. Greenwald:

I am afraid that you must be more specific with us regarding

submitting a Freedom of Information Act (FOTA] regquest. Which
contract with IBM are you reguesting?

I was not able to place a gquick, convenient telephone call to
you since you did not list a telephone number.

If you have any questions, please call me at (510) 6537-319%5.

Sincereaely,

fore & 528

Roselnn Pelzner
FOIA QOfficer




MEY 2 2 B84
John Greenewald, Jr.

Department of Enerwy
Oakland Operations (Mfice
1301 Clay Street

Oakland, Ca. 94612-5208

Dear Ms, Pelzner,

Thank you very much for your letter dated May 14, 1998, | would reference a case number, but do not see
a case number referenced on your letter.

You state that I have not provided enough information for the request. Unfortunately, 1 do not have much
information on the request, more than T have already sent to you. Tam attaching a capy of my original

letter, which has the news article about the information I am requesting.

Again, this is all the information 1 bave on this contract... [ hope this will be enough to have some kind of
search

Thank you again for your time, and I look forward to vour response.

s Incers

Enclosures
a's




MODIFICATION NO. 01

to
SUBCONTRACT B331593
bebween

THE REGENTS OT THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY

and
[BM CORPORATION

INTRODUCTION

This Modification No. 01 to Subcontract No. B331593 is entered into by and between The
‘Regents of the University of California (hereinafter "University"), acting through the

Lawrence Livermore National Laboratory ("LLNL"), and IBM Corporation (hereinafter
"Subcontractor”).

The purpose of this Modification is to exercise an option for an additional an-site support
person and revise the milestone payment scheduie.

AGREEMENT
NOW, THEREFORE, the parties agree to modify the Subcontract in the following particulars

Gnly:

MODIFICATIONS TO SCHEDHILE OF ARTICLES

SECTION F - SPECIAL PROVISIONS

1. section F Paragraph 1a. is deleted in its entirely as written and substituted with the
following:

“a.  The firm fixed-price of this Subcontract is NINETY-FOUR MILLION, ONE
HUNDRED SEVENTY-TWQ THOUSAND, FIGIHT HUNDRED TWENTY-
FOUR AND NO/100 DOLLARS (594,172,824 .00).

Fayments are subject to the availability of funds and will be made based on
subparagraph b. below upon verification by the University that performance is
satistactory and in accordance with the requirements of this Subcontract.”




2. Section F Paragraph 1b. is deleted in its entirety as written and substituted with the

following:
Milestones | Deljverablesg Date Payment EY Total
FY9 )
1 Initial Project Plan Sep-Y6
2 1D System Delivery Sep-96
([*artial}
FY97 - e
3 ID System Delivery Oct-96
(Final)
4 ID System memory Oct-46
upgrade {upgrade 256
nodes to 256 MB
gach, up from 128 MB
| each)
5 Updated Project Plan | Nov-96
6 IDY App Dev Support | Nov-96
i SW Dev Tools MNov-96
8 FYS7 D’lan Review [rec-96
9 SW Drop Cne Dec-96
10 P25C Upgrade Jun-97
11 On-5ite Applications | Sep-97
Support Person
FY98
12 Scaleable Shared Oct-S7
Mem Prog Env
13 PPC 604+ & ?25MH= Dec-97
14 SW Drop Two Dec-97
15 Premonsiration of [Dec-49Y
Tech Refresh System
16 FY98 Plan Review Dec-97
17 Scaleable Dev Env Jun-94§
18 On-Site Applications | Sep-98
Support Person
Fyag
19 FYY9 Plan Review Dec-95
2} On-Site Applicalions [rec-G8
Support Person
71 55T Demo Plog-48
22 55T Install & 1.5 TB lan-99
Mem & 73TB Disk
23 Additional 1TB Mem | Jan-99
Total Y4172 82400 94 172,824.00




3. An option for one (1) Applications Support Person in accordance with Section F
Paragraph 1c. is hereby exercised by this modification. The term for the additional on-
site support person shall be from Septernber 9, 1996 through December 31, 1998.

1, Section ¥ Paragraph 3. is deleted in its entirety as written and substituted with the
following:

“3.  Obligation Of Funds
The amount presently available for payment by the University and allotted to
this Subcontract for all items of Section B is TWELVE MILLION, SEVEN
HUNDRED FIFTY THOUSAND AND NO/100 DOLLARS ($12,750,000.00). It is
estimated that this amount is sufficient to cover performance by the
Subcontractor through SEPTEMBER 30, 1996 (see General Provisions, Clause
C6 entitled Limitation of University's Obligation}.”

5. Section F Paragraph 14. is deleted in its entirety as written and substituted with the
following:

“14. Documentatiof Reqﬁirementa

Subcontractor shall furnish all documentation identified and described in the
Statement of Waork dated February 12, 1996.”

6. Section F Paragraph 19. is deleted in its entirety as written and substiruted with the
following;:

“19. Taxes

The fixed prices for Milestones 1 through 20 do not include, and the University
shall not be charged for, any State Sales & Use Tax, as the University holds
California Seller's State Resale Permit No. SR-CHA 21-135323,

The fixed prices for Milestones 21 through 23 are subject to California State Use 5
Tax. Such taxes are not included in the fixed price stated above, and shall be |
separately identified in Subcontractor’s invoice.”

All other terms, conditions and provisions of the Subcontract shall remain in full force and
effect.

IN WITNESS WHEREQF, the parties have exccuted this Modification No. 01, effective as of
the date of the Subcontraclor's signature.

TBM CORPORATION THE REGENTS OF

/7 _ THE UNIVERSITY OF CALEI/EDRHIA |

; Ny A ;ﬂ .
: | - - A £ :
EY: _,-"JIT -mf'?—{ (E. .-*I.l-/l:if"-ﬂ'f’ F?G"E—r; # BY: "":f__ll_ll_.-l"_./.:'r-"-" -7 -f*ﬂ-f/%ﬁff&ﬂﬂf‘f—'—_'
R 7 © DERROL ). HAMMER
TITLE: LYNNEC SAVAGE TITLE: HPCC Group Leader
> CONTRACTS & PROCURENENT Pro 4 b Dhvisi
GOVEANMENT INDUSTRY gram Support Lhvision
| y LLNL Procurement & Materiel
DATE: 10/ 31 /9¢ DATE: 3 _, 9 —7%
L |

Req # H23287 (Fonn #PE-621:3/12/96)

* Sece iEm Le7TEE DT f%/ﬁ




MODIFICATION NO. 02

to
SUBCONTRACT B331593
between

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY

aind
IBM CORPORATION

INTRODUCTION

This Modification MNo. 02 to Subcontract No. B331593 is entered into by and between The
Regents of the University of California (hereinafter "University"), acting through the
Lawrence Livermore National Laboratory ("LLNL"}, and IBM Corporation (hereinafter
"Subcontractor™).

The purpose of this Medification is to exercise options for hardware and software.

AGREEMENT

NOW, THEREFORE, the parties agree to modify the Subcontract in the following particulars
only:

MODIFICATIONS TO SCHEDULE OF ARTICLES

SECTTON F - SPECIAL PROVISIONS

1. Section F Paragraph la. is deleted in its entirety as written and substituted with the
tollowing:

"a. The Hrm fixed-price of this Subcontract is NINETY-FOUR MILLION, FOUR
HUNDRED TWELVE THOUSAND, EIGHT HUNDRED TWENTY-FOUR
AND NO/100 DOLLARS (594,412,824.00).

Payments are subject to the availability of funds and will be made based on
subparagraph b. below upon verification by the University that performance is
satisfactory and in accordance with the requirements of this Subcontract.”

2. Section F Paragraph 1b. is deleted in its entirety as written and substituted with the
following:




Milestones | Deliverables Date Paymment EY Total
FY94
i Initial Project Plan Sep-96 e
2 ID System Delivery Sep-96 T
(PPartial)
FY97 00 |
3 ID System Delivery Oct-94 Bl
{Final)}
4 iD System memory (Oct-96
upgrade (upgrade 256
nodes to 256 MB
each, up from 128 MB
each)
5 Updated Froject Plan | Nov-96 T
6 ID App Dev Support | Nov-96 ]
7 SW Dev Tools Nov-96
8 FY97 Plan Review Dec-96 o
g 5W Drop One Dec96 T
10 ["25C Upgrade Jun-97 N
11 On-Site Applications | Sep-97 ]
Support Person .
FY98 .00 |
12 Scaleable Shared Oct-97 T
Mem Prog Env
13 PPC 604+ @ 225MHz | Dec-97 ]
14 SW Drop Two Dec-57 ]
15 Premonstration of Drec-97 T
Tech Refresh System
16 FY98 Plan Review Dec-97 ]
17 Scaleable Dev Env Jun-95 ]
18 On-Site Applications | Sep-98 T
support Person ]
FYS9 00
19 FY99 Plan Review Dec-98 T
20 Un-5ite Applications | Dec-98 T
support Person ]
21 25T Demo Dae-08
22 SST Instail & 1.5 TB Jan-99 ]
Mem & 75TB Disk
23 Additional 1TB Mem | Jan-99 ]
Total 94,412 824,00

Note: Milestone 3 increased to include four ea HIPPI adaptors, PHIGS and

PHIGS + software, and OPEN GL Software.

o




3. An option for four (4) each HIPPI adapters, in accordance with Section F Paragraph lc,
Option Item &, is hereby exercised by this modification.

4. An option for one (1) lot PHIGS and PHIGS Plus Software, in accordance with Section
F Paragraph 1c, Option Item 8§, is hereby exercised by this modification.

5. An option for one (1) lot Open GL Software, in accordance with Section F Paragraph
¢, Option Item 9, is hereby exercised by this modification.

o. Section F Paragraph 3. is deleted in its entirety as written and substituted with the
following:

3, Obligation Of Funds

The amount presently available for payment by the University and allotted to
this Subcontract for all items of Section B is TWELVE MILLION, NINE
HUNDRED NINETY THOUSAND AND NO/100 DOLLARS ($12,990,000.00}. It
15 estimated that this amount is sufficient to cover performance by the
Subconiractor through SEPTEMBER 30, 1996 {see General Provisions, Clause

6 entitled Limitation of Lmiversity's Obligation).”

All other terms, conditions and provisions of the Subcontract shail remain in full force and
effect,

N WITNESS WHEREOF, the parties have executed this Modification No. 02, effective as of
the date of the Subcontractor's signature.

IBM CORPORATION THE REGENTS OF
: THE UNIVERSITY OF CALIFORNIA
. m - '
BY: / fiﬁ:fgg 0 . ,,/f@(rf? oL BY: L Had :ﬁfg‘;ﬂf
£ i) ¥ LYNN E. RIFFE
TITLE: TITLE: 5r. Subcontract Administrator
LYNNE C. EAVAGE HPCC Croup
mﬁWlw Program Support Division

LLNL Procurement & Materiel

DATE: f O/ﬁ_f if “H- DATE: f’/ Cﬁ?g; e

Reg # FOS700 (Torm 8P5-621;3/12/945)




MODIFICATION NO. 03

to
SUBCONTRACT B331593
hetween

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY

and
IBM CORPORATION

INTRODUCTION

This Modrication No. 03 to Subcontract No, B331593 is entered into by and between The Regents of the
Unmversity of California (hereinafter "University"), acting through the Lawrence Livermore National
Laboratory ("LLNL"), and IBM Corporation (hereinafter "Subcontracior™

The purpose of this Modification is to add incremental funding.
AGREEMENT
NOW, THEREFORE, the University modifies the Subcontract in the following particular only:

MODMFICATIONS TO SCHEDULE OF ARTICLES
Section IF Patagraph 3. is deleted in its entirety as written and substituted with the following:

“3.  Obligation Qf Funds
The amount presently available for payment by the University and allotted to this Subcontract for
all items of Sectivn B is TWENTY-ONE MILLION, SEVENTY-NINE THOUSAND EIGHT

HUNDRED TWENTY-FOUR AND NO/100 DOLLARS (521.079.824.00) (see General
Frovisions, Clause C6 entitled Limitation of University's Oblieation}. ™

Nete: This ts an increase of $8,089.824.00 in Incremental Funding,
All other terms, conditions and provisions of the Subcontract shall remain in fuli force and effect.

IN WITNESS WHEREOQF, the University has executed this Modification No. 03, effective as of the date of
the University's signature.

THE REGENTS OF
THE UNIVERSITY OF CALIFORNIA

e ’f
HY - E—-—-,_/:’J_'
TITLE: rerment and Matenel Manager

Lawrence Livermore Nanonal Laboratory

DATE: [{={ e Gf
/

(Foom WPE-G21,350808F




MODIFICATION NO. 04
to
SUBCONTRACT B331593
between

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY

and
IBM CORPORATION

INTRODUCTION

Thi;: Modification No. 04 to Subcontract No. B331593 is entered into by and between The Regents of the
University of California (hereinafter “University”), acting through the Lawrence Livermore National
Laboratory ("LLNL"), and IBM Corporation (hereinafter "Subcontractor™.

The purpose of this Modification is to add incremental funding.
AGREEMENT

NOW, THEREFORE, the University modifies the Subcontract in the following particular only:
MODIFICATIONS TO SCHEDULE OF ARTICLES

section F Paragraph 3. is deleted in its entirety as written and substituted with the following:

“3.  Obligation Of Funds
The amount presently available for payment by the University and allotted to this Subcontract for
all items of Section B is TWENTY-FIVE MILLION THREE HUNDRED FIFTY-SEVEN
THOUSAND EIGHT HUNDRED TWENTY-FOUR AND NO/IOD DOLLARS

(525,357,824.00) (sce General Provisions, Clause C6 entitled Limitation of University's
Clization). ™

Note: Incremental Funding limitation is increased by $4,278,000.00.

All other terms, conditions and provisions of the Subcontract shall remain in full force and effect.

IN WITNESS WHEREOQOF, the University has executed this Modification No. 04, effective as of the date of
the University's signature,

THE REGENTS OF
THE UNIVERSITY OF CALIFORNIA

——

L
BY: .

// OHN S, HUNT
TITLE:L Procusement and Mateniel Manager

Lawrence Livenmore National Laboratory

DATE; IL!QE l ?.(ﬁ

{Form #PS=531rir13r9a)




MODIFICATION NO. 05

141
SUBCONTRACT B331593
between

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY

and
IBM CORPORATION

INTRODUCTION

This Modification No. 05 to Subcontract No. B331593 is entered into by and between The Regents of the
University of Califomia (hereinalter "University"), acting through the Lawrence Livermore National
Laboratory ("LLNL"}, and 1BM Corperation (hereinafter "Subcontractor™).

The purpose of this Moedification is to add incremental funding,
AGREEMENT
NOW, THEREFORE, the University modifies the Subcontract in the following particular only:

MODIFICATIONS TO SCHEDULE OF ARTICLES

section F Paragraph 3. is deleted in its entirety as written and substituted with the following:

*3. ligat] f Funds
The amount presently available for payment by the University and allotted to this Subeontract for
all mems of Section B is THIRTY-SIX MILLION THREE HUNDRED FIFTY-SEVEN
THOUSAND EIGHT HUNDRED TWENTY-FOUR AND NOYIOO DOLLARS

{$36.357.824.00) (see General Provisions, Clause C6 entitled Limiration
Oblicationy,™

Note:  Incremental Funding limitation is inercased by $11,000.000.00.

All other terms. conditions and provisions of the Subcontract shall remain in full foree and effect.

IN WITNESS WHEREOF, the University has executed this Modification No. 05, etfective as of the date of
the University's signature.

TIHHIE REGENTS OF
THE UNIVERSITY QOF CALIFORNIA

Lawrence Livermore Natonal Laboratory

9 'p

DATE: 12 ZX

)

‘Form #PF—831) 3,153 796)




MODIFICATION NO. 06
L1
SUBCONTRACT B331593
between
THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY

and
IBM CORPORATION

INTRODUCTION

This Modification No. 06 to Subcontract No. B331593 is entered into by and between The
Regents of the University of California (hereinafter "University™), acting through the

Lawrence Livermore National Laboratory ("LLNL"), and IBM Corporation (hereinafter
"Subcontracter™),

The purpese of this Modification is to add the services of an administrator/programmer.

AGREEMENT

NOW, THEREFORE, the University medifies the Subcontract in the following particulars
only:

MODIFICATIONS TO SCHEDULE OF ARTICLES
SECIION F - SPECIAL PROVISIONS

1. Section F Paragraph 1a. is deleted in its entirety as written and substituted with the
following:

H

a. The firm fixed-price of this Subcontract is NINETY-FOUR MILLION, FOUR
HUNDRED EIGHTY-SEVEN THOUSAND, EIGHT HUNDRED TWENTY-
FOUR AND NO/100 DOLLARS (394,487 824 .00},

Payments are subject to the availability of funds and will be made based on
subparagraph b. below upon verification by the University that performance is
satisfactory and in accordance with the requirements of this Subecontract.”

2. Section F Paragraph 3. is deleted in its entirety as written and substituted with the
following:
"3. ligation OFf Fun

The amount presently available for payment by the University and allotted to
thiz Subcontract for all items of Section B is THIRTY-SIX MILLION, THREE
HUNDRED SEVENTY-SIX THOUSAND, FIVE HUNDRED SEVENTY-FOUR
AND NO/100 DOLLARS ($36,376,574.00) (see General Provisions, Clause €6

entitled Limitation of Universitv's Obligation).”

SC MNe. BA31593/Mod. No. (6 (Form #PS-621: 1/22/497)
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3. Section F Paragraph 27 is added as follows:

“27.

P m ministrator m rammaear

The Subcontractor shall provide a second SP systems administrator/systems
programmer at LLNL for one year beginning July 1, 1997. The University will
pay ! per year for this administrator/programmer, which represents
one-half the price for the administrator/programmer. Invoices for this
administrator/programmer may be submitted either monthly or quarterly in
arrears. Payments will be made upon verification by the University that

performance is satisfactory and in accordance with the requirements of this
Subcontract.

The administrator/programmer shall initially be on-site at LLNL for a period of
three months, after which he/she shall execute his/her responsibilities from a
remote Jocation. The administrator/programmer shall return to LLNL for on-
site support for a one to two week duration stay on a quarterly basis. The
administrator/programmer shall apply for a DOE "Q” level security clearance.

The need for this additional capability shall be reviewed vearly and the
Subcontractor agrees to extend this priee sharing arrangement in one- year
increments through the end of the current contract at any time a Milestone has
been missed for which this on-site system administrator/programmer can have
a direct application.

The credentials of the SP systems administrator/systems programmer shall be

approved by the University Technical Representative. Such approval shall not
unreasonably be withheld.”

All other terms, conditions and provisions of the Subcontract shall remain in full force and

effect.

IN WITNESS WHEREOQOF, the parties have executed this Medification No. 06, effective as of
the date of the Subconiractor's signagure.

IBM CORPORATION THE REGENTS OF
THE UNIVERSITY OF
CALIFO .,
4 .
BY: %ng Y/ MY: g LD i / |
~_CLAUDIR MUONERRER EYNN E. RIPPE ==L
TITLE: CONTRACT RELATONG ALVISOR TITLE: 8r. Contract Administrator
FProgram Support Division
LLNL Procurement & Materiel
DATE: DATE:
July 1, 1997 July 1, 1997

f-d




MODIFICATION NO. (07
iD
SUBCONTRACT B331593
between
THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY

and
IBM CORPORATION

INTRODUCTION

This Modification Na. 07 o Subcontract No. B331593 is entered into by and between The Regents of the
Umiversity of California (hereinafter "University"), acting through the Lawrence Livermors National
Laboratory ("LLNL", and IBM Corporation (hereinafter "Subcontractor.

The purposc of this Modification is to provide Funding for a Fiscal Year 1997 (FY 1997} colluhorative effort
for a Scaleable Shared Memory Prototype (Hardware)

AGREEMENT

NOW, THEREFORE, the University modifies the Subcontract in the following particulars onl Y

MODIFICATIONS TO SCHEDULE OF ARTICLES

SECTION F - SPECIAL PROVISIONS

1. section F Paragraph 1a. is deleted in its entirety as written and substituted with the Ferllowing:

“a. The firm fixed-price of this Subcontract is NINETY-FIVE MILLION, FOUR HUNDRED
EIGHTY-SEVEN THOUSAND. EIGHT HUNDRED TWENTY-FOUR AND NO/100
PrOLLARS (593 487 82400,

Payments are subject to the availabtlity of funds and wiil be made based om subparagraph by,
below upon verification by the University that performance is satistactory and in accordance
with the requirements of this Subcontract.”

4. Sceton F Paragraph 3. is deleted in its entirety as written and substituted with the fallowing:

"3, Obligation Of Funds

The amount presentdy available for payment by the University and allotted to this Subcontract
for all items of Section B is THIRTY-SEVEN MTLLION. THREE HUNDRED SEVENTY-
SIX THOUSAND, FIVE HUNDRED SEVENTY-FOUR AND NO/OD DOLLARS
(337.376,574.00) (sce General Provisions., Clause C6 entitled Limitation of University's
Obliganony, ™

3C Moo BA315930%0d. No, 07 PForm #P5-621; 1522/97




3. Appendix F Item 5 Scaleable Shared Memory is deleted in its entirety as written and substituted with
the following:

“3. Scaleabe Shared Mernory

Goal: Provide a highly effecient scalable shared nwemory system  and programmuny
nicthodologies for the SP platform.

IBM cxpects to extend the i o _
This will also be staged in over the life of the ASCI contract:

* Enbanced software/hardware based support for via research collaboration

with [BM Research and RS/G000 Divisions in FY97, FY98 and FY 9%,

IBM 15 proposing a collaboration between IBM and ASCI Blue/LLNL in the prototyping and

testing of a strategic solution for the SP. This solution will provide
ACross nodes, in a Or
current thunkang s to pursue . architectare - .

We expect that the colluboration between TBM and ASCI will aceelerate the development of this
allowing us o target providing a formal product in

The Lniversity will be able to inflluence the desien of the strategic

solution for the SP by providing information on performance and softwaure requirements, and

calluborating it performance analysis, application enablernent and software development.

|-
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Development

FY 57 Manpower Commitment:

In FYS7, the collaboration will achieve the tollowing deliverables:

* By 4QCYS6, IBM will deliver to the University a plan for development on the
5P platform.

* By 2QCY97, IBM will deliver 1o the University prototype software for evaluation of
the ot the SMP portion of the [ systemn.

¢« By 40QCYY7, the University will port the ATOgramming environment to the 5P
platlorm over the infrastructure and demonstrate at least the

EPIMETHELTS physics application unlizing the environment.

Point of contacts:
LINL -
iIBM -

Hardware Development

FYO7 Commutment: -

IBM wiil validate the protocol for correctness, and design the Application Specific
Integrated Circuit (ASIC) chip (hardware), IBM will be paid a total of $1,000,000.00
for the FY 1997 effort in lieu of 11 FTE equivalents trom ELNL and will contribute 2.0
FTE equivalents. Payments will be made for the deliverables listed below upon
venfication by the University that performance is satsfactory and in sceordance with the
requirements of this Subcontract.

In FY97, the S5M hardware collaboration will achieve the following deliverabics:

(1) IBM will deliver to the University a written report of at least five pages describing the
technical atiributes and progress ot the following activities to be performed prior to
Augzuse |5, 1997

o TBM will develop a detailed specification of the scalible shared memory hardware
architecture,

b. IBM will determine the register and pin counts. and the amount of various types
MEemory required.

c. IBM will seiect the ASIC technology and validate the feasibility of the design.

d. TBM will setup CAD wols comparible with the above selected technology.

Coammitment; [N - LILKNL -

(2) TBM will deliver o the University a written report of at least five pages describing the
technical atributes and progress of the following activities to be performed prior to
August 31, 1997,

A IBM will develop a tormal specification tor the base part of the protocol using the
speeificatton language wsed by MurPHI and validate comrecmess using MurPHT.

b, IBM will start the first pass of the ASIC desian.

¢, IBM wall stant the overall logic design at RTL level.

Cormmitment: IBM - LLNL -

Lia




(3) IBM wnll deliver to the University a wrtten report of at least tive pages describing the

techinical attnibules and progress of the following activities to be performed prior to
September 30, 1997:

a. 1BM will complete the overall logic design at the RTL level.
b. IBM will validate this logic by simulating

c. IBM will identify the critical paths, both within the ASTC and the board

d. TBM will ascertain the feasibilicy of fabricating the ASIC and the board in view of
these critical paths.

e. IBM will synthestze the logic into physical layoul.

. IBM will start manual tuning when necded.

Clommitment:

All other terms, conditions and provisions of the Subcontract shall remain in full force and effect,

IN WITNESS WHEREOF, the parties have executed this Modification No. 07, effective as of the date of
the Subcontractor's signature.

IBM CORPORATION THE REGENTS OF THE UNIVERSITY
DF C%LIF{]RNI#

BY: M‘.WW ,f/ W / e

DERRDL J. HAMMER

ﬁ:_nnEL A'iﬂ;!.iﬁ FEASERT e TITLE: _HPCC Group Leader

LA Program Support Division
L.LNL Procurement & Materiel

DATE: < / b / [7 7/ DATE: S S o




MODIFICATION NO. 08
TO
SUBCONTRACT B331593
BETWEEN
THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
AND
IBM CORPORATION

INTRODUCTION

This Modification No. 08 to Subcontract No. B331593 is cntered into by and between The Regents of the
University of California (hereinafter "University™), acting through the Lawrence Livermore National
Laboratory ("LLNL™), and IBM Corporaton (hereinafter "Subcontractor™).

The purpose of this Modification is 10 revise the milesione schednde. There is no change to the total
amount of the subcontract.

AGREEMENT

NOW, THEREFORE, the partics agree to modify the Subcontract in the following particulars enly:

MODIF SCHEDULE OF ARTICLES SN
ECTION F - SPECIAL PROV '
2. Section F Paragraph 1b. is deleted in its entirety as written and substituted with the following:
Milestongs | Deliverables Date Pavment EY Total
FY94
l Initial Project Plan Sep-96
2 I System Delivery | Sep-96
(Partal)
FYY7
3 B Sysiem Delivery | Oct-96
(Final}
4 I Syslem memory | OcEYS

upgrade (upgrade 236
nodes w 256 MB aach,
up ffom 128 MB cach)

5 Updated Project Plan Nov-96
H I App Dev Suppont Nov-96
7 SW Dev Tools Nov-96 !
8 FY97 Plan Review Dhec-96
9 SW Drop One Dac-o
L{} Early SMP Softwarc Sep-97
11 On-Site Applications | Sep-%7
Support Person
SC Na, B331593 / Mod. No. 08 (Furm #P5-a21; 1/22/97)




FY98

12 Scaleable Shared Mem | Oct-97 e
Prog Env =
13 Tech Refresh Hardware | Dec-97
Upgrade Power PC é60de
@ 225 MHz
14 SW Drop Two Dec-97
15 Demonstration of Tech | Dec-97
Retresh System
L& FYS3 Plan Review Deac-97
17 Scaleable Dev Env Jun-98
18 On-Site Applications | Sep-98
Support Person
FY99 ]
19 FY99 Plan Review Dec-98 ]
20 On-Site Applicatons | Dec-98
Support Person |
21 SST Demo Dec-98 |
22 SST Install & 1.5 TB| Jan-99
Mem & 75TB Disk |
23 Additional ]TB Mem Jan-99 o _
Total $94,412,.824.00

Note: Milestone 10 contains an early ship of

All other terms, conditions, and provisions of the Subcontract shall remain in full force and effect.

IN WITNESS WHEREOQF, the parties have cxecuted this Modification No. 0%, effective as of the date of
the Subcontracior’s signature.

IBM CORFPORATION THE REGENTS OF
THE UNIVERSITY OF CALIFORNIA

M 7) / W BY:  /

‘qr:r"[t l. E_llEI 3:;-—

T A= |-|-._--._| . [l T .

. RIFPE
TITLE: _Sr. ontracl Adminstrator
HPCC Group
LENL Procurement & Materiel

DATE: CA) /”3-./ ‘f? P DATE: f’/-ﬂf/ &7

University Procurement Representative:
Lynn E. Rippe

St. Contract Administrator

Phone No.: (5107 423-2176

Fax No.o (3100 423-8019

SC N, B331593 f Mod. Na, 08

——_%
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MODIFICATION NO. 0%
to
SUBCONTRACT B3313593
hetween

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY

and
IBM CORPORATION

INTR Y M |

This Medification No. 09 to Subcontract No. B331593 is entered into by and berween The Regents of the
University of California (hereinaflter "University™), acting through the Lawrence Livermore National
Laboratory ("LLNL"}, and IBM Curporation (hereinafter "Subcontractor”),

The purpose of this Modification is to add incremental funding,

AGREEMENT
NOW, THEREFORE, the University modifies the Subcontract in the following particular only:

DIFICATI SCHEDIULE OF ARTICLE

Section F Paragraph 3, is deleted in its entirety as written and substituted with the following:

"3. ligation Of F
The amount presenty available for payment by the University and allotted to this Subcontract
for ail items of Secrion B is FORTY MILLION NINE HUNDRED SIXTY-FIVE
THOUSAND FIVE HUNDRED SEVENTY-FOUR AND NO/100  DOLLARS

{$40,965,574.00} {see General Provisions, Clause C6 entded Limitation of University's
Qhligation).™

Note: Incremental Funding Limitation is inereased by 33.589.060.00.
All other 2rms, conditions and provisions of the Subcontract shall remain in full force and cffect,

IN WITNESS WHEREOF, the University has cxccuted this Modification No. 09, effective as of the date
of the University's signature.

THE REGENTS OF
THE UNIVERSITY OF CALIFORNIA

BY: _ N jiepdg S
U E T UNRIFFE
|

TITLE: _ Procurement and Materie] Manager
Lawrence Livermore National Laboratory

e T

DATE: Y -20- 97

5C No. B331593 / Mod. No. 09 (Form #PS-021: 122097}




MODIFICATION NO. 010
to
SUBCONTRACT B331593
between
THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY

and
IBM CORFPORATION

1IN DLUCTION

This Modification No. (10 to Subcontract No. B331593 is entered into by and between The Regents of the
University of Caiifornia (hereinafier "University"), acting through the Lawrence Livermore National
Laboratory ("LLNL"}, and IBM Corporation (hereinafter "Subcontractor™),

The purpose of this Modification is to provide funding for 1997 collaborative efforts under the ASCI Blue
Pacific Large Scale Data Management Research and Development proposal and as listed in Appendix F,
The Key Personnel Article is also modified to reflect a change in Program Managers,
RE NT
NOW, THEREFORE, the Universiry modifies the Subcontract in the following particulars only:
DIF1 TO _SCHE OF ARTICLES

TION F - SPE L PROVI

1. Section FF Paragraph la is deleted in its endrety as written and substituted with the following:

"4 The fum fixed-price of this Subcontract is NINETY.SIX MILLION. EIGHTY-SEVEN
THOUSAND, EIGHT HUNDRED TWENTY-FOUR AND NO/100 DOLLARS ($96,087.824.00),

Payments are subject to the availability of funds and will be made based on subparagraph b. below
upon verification by the University that performance is satisfactory and in accordance with the
requirements of this Subcontrace ™

2. Section F Paragraph 3 is deleted in its entirely as written and substiteeed with the following:

3. Obljgation OF Funds
The amouat presently available for payment by the University and allotted o this Subcontract for all
sems of Scction B is FORTY-ONE MILLION, FIVE HUNDRED SLXTY-FIVE THOUSAND,
FIVE HUNDRED SEVENTY-FOUR AND N(¥100 DOLLARS ($41.565 57400 (see General
Pravisions, Clause C6 entitled Limimtion of University's Obligation),”

S No. B331593Mod. No. 010 (Form #PS-621: 1722097




3. Section F Paragraph 9 is deleted in its entirety as written and substituted with the following:

It is agreed that the below listed key personnel or other personnel approved by the University
Contract Administralor as persons of substantially equal abilities and qualifications, are necessary
and key (o the successtul performance of this Subcontract, and Subcontractor agrees to assign such
cmployees or persons to the performance of the work under this contract and shal! not reassign or
remove any of them without consent of the University Contract Administrator. Whenever, for any
rcason, one or more of these employees 15 unavailable for assignment for work under this
Subcontract, or has been assigned less than full dme © work under this Subcontract, Subcontractor
shall, with the approval of the University Contract Administrator, replace such employege with an
employee of substantially equal abilities and qualifications. Approval of the University Contract
Administrator shall not unreasonably be withheld.

4. Section F Paragraph 26 1s added as follows:

26

190 i T i i AN ETRCOT
Subcontractor shall provide ~including travel and related costs
for the 1997 collaborative effort under Appendix F, ltem 1 Large Scale Data Management and in

accordance with the IBM HPSS proposal dated Nevember 16, 1996 and the IBM letters dated
Tuly 21, 1997 and August 1, 1957,

[ntellectual Property Righis for this Paragraph 26 shall be govemed by [BM/Cak Ridge (Lockheed
Martin} Subcontract #42X-5U333V,

Warranty provisions for this Paragraph 26 shall be as follows:
For Services provided by Subcontractor, Subcontractor warrants they will he performid:
L. ina workmanlike manner
2. according W its curment descipton {including any Complenion Criteria) contained in this
Agreament, an Allachment, ot a Transacliion Document.
Extenl of Warranty

These warrantics replace all other warranties, express or implied, including the implied
warranties of merchantability and titness for a particular purpose,

[tems Not Covercd by Warranty
Subconiractor does not warmant uninempted or error-free operation of any deliverable or
service. Subcontractor provides materials and non-1BM services on an “as-is™ basis.

This 15 & fixed price deliverabies service agreement. Payment will be within 30 days of receipt of
invirice, and upon verification by the University that the objectives of the milestones listed in {a},
(b}, and (c} have been met. Subcontractor shall invoice in the month the detiverabie has been met
and i the amounts specified in the payment table, sub-item {d) below,

2




(a} Paralie] FTP (PFTP) SP Enhancements. This task will provide the University with a SP

beta version of enhanced PFTP software by February 28, 1998,

Dehverables:  {a.l.) AIX HPSS PFTPF Interface Software Design Document
(a.2.) AIX HPSS PFTP Interface Sottware for IBM RS/6000 SP

(b) MPEI-IO. This task will provide the University with an experinental version {alpha level)

{€)

of HFSS with the following features required to efficienty support a MPI-IO interface
by January 31, 1998.

{1} Support arbitrarily long srscinkdesc lists in I0Ds.

{2) Provide (within the Client API) a mechanism by which an open file handle can be
used from multiple disiributed memory processing nodes on a single MPP (SP)
platforni.

{3} Preallocation enhancements,

a. The Bitftle Server shall support an option to preallocate storage segments as
Necessary when reselting the length of a file beyond its current length,

b. The client APl will provide a mesize interface that will allow setiing the
BE5_PREALLOC flag for the bfs_BitfileSetAtirs call to set the length of the file.

{4} COS Interroration.

a. A function o determine the COS associated with a given file (il may already be
possible to get this information}. Tnput: open file handle. Ouput; COS
identifier,

b. A function to detcrmine the characteristics of a given C(OS.  Input:  COS
identfier. Output: strucmare containing parameters that define the COS (e.g.,
diskfiape, striping factor, stripe width).

¢. A function to report all of the available classes of service in the system. Input
none. Output: amray of COS IDs or amray of structures coatasining COS
parameters (including the COS D).

(3} MPL-IQ) Integration Test.

a. Suhcontractor personnel shall be allocaled to Integration Test of the MPI-I0
Munctions.

By December 31, 1997, IBM Global Government Industry will deliver the test article 1o
the HPSS {echnical committee for inclusion in HPSS Release 4.1,

Deliverables:  {h.1.) AIX HPSS MPI-10 Software Design Document and Prowtypa for
MPI-IC Implementation
{b.2.} ALX HPFSS MFPL-10 Software tor IBM ES/A000 8P

Reguirements Analysis for HPSS and GPES Tnterface.  This lask will provide a
completed analysis by December 31, 19977

Dehliverables:  {c.1.) Draft OQuiling for Docement
{¢.2.) Document for ahove.

A




(d) Payment Table for Deliverables,

Item  Description Delivery Amount Labor
Years

(2.1.3 FPFFTP Design Document {9/ 15/97

(2.2} PFTP SP Enhancements 02/9R

(b.1.} MPLIO Design Document and 09/15497
Prototype for MFL-10

Traplementaton
(b.2.} MPFI-10 D195
(.1}  Draft Outline of Requirements 09715797
Analysis
(c.2.) Requirements Analysis Document 12797

TOTAL
All other terms, conditions and provisions of the Subcontract shall remain in full foree and effect.

IN WITNESS WHERECF, the parties have executed this Modification No. Q10, effective as of the date of
the Subcontractor's signature.

IBM CORPORATION THE REGENTS OF
E ),7 %gERSITY OF CALIFORENIA
“ CLAUDIA N. HERBERT ELOISE M@
CQHTHEGT RELATIONS ADVISOH TITLE: Division r

Program Suppbrt Division
Li NL Procurement & Materiel

DATE: Q/j /? s DATE: _ &~32 -97




MODIFICATION NO. 11

to
SUBCONTRACT B331593%

between

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA

This Medification No. 11 to Subcontract No. B331593 is entered into by and between The Regents of the
University of California (hereinafter "University"), acting through the Lawrence Livermore National

LAWRENCE LIVERMORE NATIONAL LABORATORY
and
IBN CORPORATION

INTRODUCTION

Laboratory ("LLNL"}), and IBM Corporation (hersinafter "Subcontractor™).

The purpose of this Modification is to add incremental funding.

NOW, THEREIFORE, the University modifies the Subcontract in the following particular only:

AGREEMENT

MODIFICATIONS TO SCHEDULE OF ARTICLES

Scction F Paragraph 3. is deleted in its entirety as written and substituted with the followin g

*3. CObligation Of Funds

The amount presently available for payment by the University and allotted to this Subcontract
for all items of Section B 1s FORTY-ONE MILLION EIGHT HUNDRED SEVENTY-ONE
THOUSAND EIGHT HUNDRED TWENTY-FOUR AND NO/100 DOLLARS
($41,871,824.00) {see General Provisions, Clause C6 entitled Limitation of Universiry's

Obligation).™

Note: Incremental Funding Limitation is increased by $306,250.00.

All other terrns, conditions and provisions of the Subcontract shall remain in full force and effect.

[N WITNESS WHEREOF, the University has executed this Modilication No. |1, effective as of the date

of the [ntversity’s signature.

SC Mo, B33E593 / Mod. Na. 11
Req # Z17403, Z17513

THE REGENTS OF
THE UNIVERSITY OF CALIFORNIA

Sr. Contract Adrninistrator
HFCC Group
TITLE: Procurement and Materie] Manager

Lawrence Livertnore National Laboratory

DATE: /f/ﬁe’f/ﬁf

(Form #P5-621; 1/22/97




MODIFICATION NO. 012
to
SUBCONTRACT B331593
between

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY

and
IBM CORPORATION

INTRODUCTION

This Modification No. 012 to Subcontract No. B331553 is entered into by and between The Regents of
the University of California (hereinafter "University”), acting through the Lawrence Livermore National
Laboratery ("LLNL"}, and IBM Corporation (hereinafter "Subcontractor”).

The purpose of this Modification is to add incremental funding.

AGREEMENT
NOW, THEREFORE, the University modifies the Subcontract in the following particular only:

MODIFICATIONS T OF ARTICLES

Section F Paragraph 3. is deleted in its entirety as written and substituted with the following:

“3.  Obligatiog Of Funds
The amount presently available for payment by the University and allotted to this Subcontract

for all tems of Section B is FORTY-THREE MILLION EIGHT HUNDRED SEVENTY-ONE
THOUSAND EIGHT HUNDRED TWENTY-FOUR AND NOA100O DOLLARS

($43,871,824.00} (sec General Provisions, Clause C6 entided Limitation of University's
Oblization). ™

Note: Incremental Funding Limitation is increased hy $2,008,000.00.
All other terms. conditions and provisions of the Subcontract shall remain in full foree and effect.

LN WITNESS WHERECF, the University has cxecuted this Modihcation No. 012, effective as of the date
of the University's signature.

THE REGENTS OF
THE UNIVERSITY OF CALIFORNIA

o S—
T Gl
Bmﬁgfipﬁ.fgﬂ_?ﬁﬁ;If
T ELOISEMOFFET
DrvisigndT eader
TTTLE: Program Support Division
" Procurement and Materici
Lawrence Livermore National Laboratory

DATE: [} ~i%-77

S No, B331593 / Mod. No. 012 (Form #FP5-621: 172247




MODIFICATION NO., 013
to
SUBCONTRACT B331593

between

THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
LAWRENCE LIVERMORE NATIONAL LABORATORY

and

IBM CORPORATION
INTROD ON

This Modification No. 013 to Subcontract No. B331593 is entered into by and between The Regents of
the University of California (hereinatter "University™), acting through the Lawrence Livermore Narional
Laboratory ("LLNL™), and [BM Corporation (hereinafter "Subcontractor™.

The purpose of this Modification is to add incremental funding.

AGREEMENT
NOW, THEREFORE, the University modifies the Subcontract in the following particular onfy;

MOIMFICATIONS TO SCHEDULE OF ARTICLES

SECTION F, PARAGRAPH 3 - LIGATION OF FUUNDS

Section F, Paragraph 3 is deleted in its entirety as written and substituted with the following:

"3, Obligatign Of Funds
The amount presently availabie for payment by the University and allotted to this Subcontract
for ail items of Section B is SIXTY-SIX MILLION NINE HUNDRED NINETY-THREE
THOUSAND EIGHT HUNDRED TWENTY-FOUR AND NO/OQ DOLLARS
($66,953,824.00) (ses General Provisions, Clause €6 entitled Limitation of University's
Ohligation). ™

Note; Incremental Funding Limitation is increased by $23,122.000.00.
All other termns, conditions and provisions of the Subcontract shall remain in full force and etfect.

IN WITNESS WHEREQF, the University has executed this Modification No. 013, effective as of the date
of the Tiniversity's signature.

THE REGENTS OF
THE UNIVERSITY OF CALIFORNIA

BY: e (C
7 John S, Tunt

TITLE: i"Lab:::ramr;.r Business Manager
Lawr%ﬁee.h#ﬁhnmf: National Laboratory

DATE. _ Dam <. 1994

;

ST Mo, B321593 / Mod. Nao. 313 (Form #PS-621: 1/229497)




MODIFICATTON NO. 14
TO
SUBCONTRACT B331593
BETWEEN
THE REGENTS OF THE UNIVERSITY OF CALIFORNIA
AND
IBM CORPORATION

INTRODUCTION

This Modification No. 14 to Subcontract No. B331593 is entered into by and between The Regents of the
Lnrversity of California (hercinafter "University'™), acting through the Lawrence Livermore National
Laboratory {"LLNL"), and IBM Corporation (hereinafter "Subcontractor').

The purpose of this Modification is to exercise Option 3, revise the milestone schedule. modify associated
special and general provisions and increase the total price.

AGREEMENT

NOW, THEREFORE, the partics agree to modify the Subcontract in the following particulars only:

MODIFICATIONS TO SCHEDULE_OF ARTICLES

SECTION B - SUPPLIES AND SERVICES TO BE DELIVERED is revised by adding the
following paragraphs:

“The system hardware and software delivered in accordance with the above Staternent of Work and
proposal documents shall be upgraded by the Subcontractor in accordance with the enclosed FIRST
MODIFICATION TO APPENDIX D, ASCI White Statemnent of Work, dated February 10, 1998, which 15
hereby incorporated by this reference and made a part of this Subcontract.

The University and Subcontractor agree that this Subcontract involves the development of cutting-cdyge
lzchnelogy under aggressive schedules. The University and Subcontractor agree 11 thar Subcontractor
shall use reasonable efforts to deliver in accordance with the requirements and schedules set forth m this

Subcontract, and (ii) to reasonably consider limitations which may occur in meeting obligations under this
Subcontract.”

SEC

110N C - PERIOD OF PERFORMANCE is revised in the tollowing particulars:

Paragraph [. 1s deleted in tts entirety and replaced by the following;




SECTION IF - SPECIAL PROVISIONS is revised in the following particulars:

Paragraph 1. Paympent is revised as follows:

The first paragraph of Subparagraph . is deleted in its entirety and replaced by the fellowing:

“The firm fixed-price of this Subcontract
HUNDRED EIGHTEEN THOUSAND, EI

Subparagraph b. is deleted in its entirety and replaced by the following:

“b. Milestone pavments will be made in accordance with the following schedule;

is ONE HUNDRED SEVENTY-EIGHT MILLION, SIX
GHT AND NO/100 DOLLARS ($178,618,008).”

Payrment

Assoctated Scheduled
Hardware Completion
Milestone | Deliverable |Deliverable Date
Y96 Subtotal
l Inttial Project Plan _FI_EE—QE:;
2 [D> Systern Delivery (Partial) Sep-96
FY97 Subtotal
3 D System f)e!ivcry {Final) (ct-96
4 ID System memory upgrade (128 nodes from|  Cct-96
128MB to 256MB per node)
5 Updated Project Plan Mar-98
6 ID Appiication Dev Support Nov-96
7 SW Development Tools Nov-946
s 14 FY97 Plan Review Dec-G6
9 SW Drop One Dec-96
10 14 Early SMP Software Sep-07
11 On-Site Applications Support Person Sep-97

SC Mo, B331593 / Mod. No, 14
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FY98 Subtotu]
12 14 Scalable  Shared Memory Programming] Oct-97
Eovironment
] 14 Techmology Refresh Hardware Upgrade to| Mar-08
PowerPC 604e @ 332Mhz, TR 1
14 Technology Refresh Hardware Upgrade to| May-98
PowerPC 604de @ 332Mhz, TR 11
E 35 |FY98 Plan Review — Mar9% |
16 35 SST Chip Manufactunng Progress Payment Apr-98
17 May-98
I8 May-98
E Software Drop Two ( Troutbeck) Jun-98
20 i Jui-9g
21 35 SST Build Progress Payment Jui-98
22 Sep-38
23 Sep-Y3
24 Sep-9§
25 On-Site Applications Support Person Sep-0%
26 On-5ite Systems Programmnier Sep-98§
[ FY99 Sabtotal )
27 35 {FY59 Plan Revicw Dec-98
28 On-Site Applications Support Person Dec-598
a9 35 55T sPPM Demonstration Dec-S8
30} Jan-499
3l | TFeb-00
32 35 SST compiction of Shipment Critcha under] Feb-99
_ synthetic workload L _
33 33 SST Install with 2.5 TB Memory and 75 TB| Apr-99
Global Disk
34 35 Software Dirop Three {Mohonk) Jun-99
35 SST Completion of Acceptance  Under| Jun-99
Synthetic Workload _
36 16-way MUSPPA Design Review Sep-00
37 35 . Sep-94
38 | Sep-99
:3_9 On-Site Systems Progratmumer Scp-99
F Y Subtotal
40 43 JFY00 Plan Review Dec-39
41 43 FYD1-02 Two Year Plan Review (leasc) Tun-00
12 Jun-00
43 MuSST Acceptanics (lease) Jun-00
4 43 Software Drop Four (Lyndhurst) (lease) Jun-00
45 43 Mus5T Second Lease Payment Jul-00
16 13 MuSST Third Lease Payment Sep-00
17 On-Site Systems Programiner Sep-00
TOTAL

3176,943,008)

Techmeal Note:
Milestone 10 contains an early ship of

SC No. B3315393 / Mad. No. 14 -3 -
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Payment Notes:

L. Release of payments for Milestones 22 and 23 will be apportioned based on level of completion.

2. Payment associated with milestone 37 shall be released to Subcontractor only upon successful
mnstallation on the SST.

3. Payment associated with milestone 47 is for on-site systems programmer services through 6/02.

Notwithstanding anything to the contrary in this Subcontract, for Plan Review Milestones, the University
will make the noted Milestone payments on the earlier of the performance of the Milestone or the
occurrence of the associated hardware deliverable as noted in the Milestone Schedule.

On acceptance of Tech Refresh, the University (i) will return 384 thin and 16 wide nodes (400 nodes") of
the Initial Delivery system ("D systerm”) to Subcontractor; (i) will transfer title to Subcontractor in those
400 nodes; and (iii) represents that the 400 nodes are frec and clear of all liens and encumbrances gxCept
those created by Subcontractor. On acceptance of Tech Refresh, the University may retain possession of
80 thin nodes ("800 nodes™ of the ID system until S5T installation {unless the partics otherwise agree) for
s0 long as the University contracts with Subcontractor to provide appropriate mantenance service,
software licensing, supportline services and software upgrade protection for these nodes. On the earlier of
the University failing to contract with Subcontractor for the noted offerings, or at the time of SST
installation {unless the parties otherwise agree), the University (i) will remum the noted 80 nodes to
Subcontractor; (ii) will transfer title to Subcontractor in those 80 nodes; and (iii) represents that the 8O
nodes are free and clear of all liens and encumbrances except those created by Subcontractor.

The University will retum all of the 320 silver thin nodes, 16 P2 thin nodes, and 16 P2 wide nodes
associated with the Tech Refresh System ("352 Nodes") to Subcontractor no later than the end of the
Subcontract, however, if the Subcontract ends under Section C for other than reason of timely
Completion, the University will not return the 352 nodes until 120 days after Subcontract explration. In
addition, the University wiil return any of the 352 Nodes on the earlier of (i) when the University ceases to
contract with Subcontractor to provide mamtenance service, software licensing, supportline services and
software upgrade protection as described in this paragraph for such nodes; or (i} when the University
ceases to use such nodes for the ASCI program. When the University returns any of the 352 Nodes to
Subceontractor, it transfers title to Subcontractor in such nodes and represents that those nodes are free and
clear of all liens and encumbrances except those created by Subcontractor. In addition, beginning on SS8T
installation, and for so long as the University retains possession of any of the 352 Nodes, the LUniversity
agrees o contract with Subcontractor to provide appropriate maintenance service, software licensing.
supportiine services and software upgrade protection for such nodes.™

Paragraph 18. Software and Data Devetoped ar Subcontractor Expense 15 revised by adding the following

paragraph:

“Notwithstanding the Order of Preccdence provision in Section F.2, if a conflict exists between
subcentract Appendix E and the Form 7500 General Provision Clauses B27 (Patent Rights) and
Attachment A. Subcontract Appendix E shall control so long as Subcontractor has paid at least 20 of the
cost of developing the inventions and software at issuc.”

Paragraph 12, Taxes is deleted in its entirety and replaced by the following:
“19. Taxes

The tixed prices for Milestones | through 40, 42 and 47 do not include, and the Unuversity shail not be
charged for, any State Sales & Use Tax, as the University holds California Seller’s State Resale Permait
No. SR-CHA 21-135323.

The fixed prices for Milestones 41 and 43 through 46 are subject to California State Use Tax. Such taxes

are not included n the fixed price stated above. and shall be separately identified in Subcontractor's
imvorce.
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Untversity shall reimburse Subcontractor for all property taxes lawfully imposed durin g the term hercof
UpOn any equipment by any state, federal, or local government, based upon the ownership of the
equipment. Subcontractor agrees to cooperate with University and do afl acts reasonably necessary and
Appropriate W secure and maintain tax exemption of the property leased hereunder pursuant to Articie XIII,
Section 3 of the California Constitution.”

Paragraph 21b. Acceptance/Qwnership/Risk of Loss or Damage of Purchased Equipment is deleted in its
entirety and replaced by the following;

"21b. Acceptance/Qwnership/Risk of Loss or Damage of Purchased Equipment

Title to each machine wiil pass to the University upon payment of the purchase price. Aficr the date of
acceptance, the University will have responsibility for all risk of loss of, or damage to, a machine.

The University formally accepts the SST sysiem when it successfully runs a synthetic workload test
{"Workload™) at LLNL to be developed by the University. Subcontractor may participate in the definition
of the Workload content. The University and Subcontractor will mutually agree on the Workload test plan
and the criteria for its successful completion. The test plan shall include the following requirements: (i) it
shall be capable of execution in no more than 7 days; and (ii) it shall not impose technical reqUIrE M nes
beyond those set out in the Statemnent of Work, as amended, for the 55T svstem imitial delivery. The
University will deliver the mutually agreed Workload test plan to Subcontractor by June 30, 1994, and
will deliver the Workload itself to Subcontractar by December 31, 1998

Tide to all external SSA disk delivered under the Subcontract will pass to the University, Furthermore,
external 5SA disk shall not be considered part of the MuSST system for purposes of the lease provisions
under Article 24, Section F.

Notwithstanding the language in this section or anything to the contrary in this Subcontract, the leasing

provisions in Section F, Asticle 24, conwol acceprance and ownership of equipment issues discussed
therein.”

Paragraph 22, Warranty of Equipment is deleted in its entirety and replaced by the following:

"2 Warranty of Equipment

The Subcontractor agrees that the materials, supplies and services fumnished under this Subcontract shall
be covered by the Subcontractor's standard commercial warrantics in effect on the date the Subcontractor
renders performance hereunder. Such warranties shall include performance, workmanship, labor,
matcnals, Subcontractor’s design or engineering contributions, and the Subcontraclor alse warrants that
the marenals, supplies or services furnished shall be of the most suitable grade and exactly as specified in
this Subcontract. The rights and remedies provided by such warranties shall be in addition to and shall not
limit any rights afforded to the University by any other provision of this Subcontract. EXCEPT AS
EXPRESSLY SET FORTH HEREIN, THERE ARE N} WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING THE IMPLIFD WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICTILAR PURPOSE.

To the extent that Subcontractor provides matntenance service under this Subcontract, Subcontractor wili
provide such service in accordance with its standard commercial practice in effect on the date that it
provides such service. However, to the extent any maintenance provisions in the Statement of Work
{"30OW") are inconsistent with Subcontractor's standard commercial maintenance practice, those SOW
maintenance provisions will control.”
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Paragraph 24. L eased Equipiment is deleted in its entirety and replaced by the lollowing:
“24. Leased Equipment
a. Lease Of Equipment

Subcontractor hereby leases to University and Univesity hereby leases from Subcontractor the
equipment upgrade described in the ASCI White Statement of Work, dated [February 10, 1998,
hereinafter referred to collectively as "Equipment.” The University will evidence its acceptance of

Equipment by executing and delivering to Subcontractor an acceptance certificate in a form
acceptable to Subcontractor,

b. Tem

The term of the lease shail begin when Subcontractar upgrades the 55T system with 236 MuSST
nodes, the additional frames {or the IO subsystem and 75 TB of disk. The lcase shall continue
for 24 months after the beginning of the Icase. After Subcontractor upgrades the remaming 256
55T nodes to the MuSST system, the Equipment shall pass the followin g acceptance test criteria.
the Equipment shall successfuily run the SST synthetic workload test defined in article F21.b
above as well as meet the performance criteria set forth in Sections 4.1.1.1, 4.1.4.5 and 4.1 4.6
of the MuSST Statement of Work. If the Equipment acceptance Lest is not successfully completed
within seven days, the lcase term shall be extended one day for each day thereafter unti]
successiul completion of the forcgoing acceptance test criterta.

¢. Pavments

The University agrees to pay the lease payments in the amounts and on the dates as sct out in the
Milestone provisions of Section F, Paragraph 1b.

d. Defanlt

Subcontractor shall provide the University's contract administrator with written notice of any
defaults or non-performance and offer a cure period of at least thirty days to remedy the default
or nen-performance before Subcontractor’s defauit dghts are exercised.

University shall be in default upon the occurrence of any one of the following eveats: (1) failure
t0o pay the lease payments or any additions thereto within ten davs of the due date thereof except
for cancellation in accordance with subparagraph f. below: or {2) failure to observe or perform
any other term, ¢conditton. or covenant of the lease and such failure shall continue for a period of
thirty days after notice; or (3} if the University ceases the conduct of active business: or (Y it a
receiver or trustee shall be appointed for the University or any of University's assets or
propertics; or (5) if any ol the equipment shall be attached, levied upon, encummbered, pledged,
seized, ot taken under any judicial process and such proceedings shall not be vacated. or fully
stayed within twenty days thereof; or (6) it the University shall make an assignment for the
benefit of creditors: instiute or have institumted by, for or against it any bankruptey,
reorganization, arrangement or insolvency proceedings, or become unable or admit in writing its
inabifity to pay its debts as they become due; or (7) if any warranty or representation made or
turnished to the Subcontractor by or on behalf of the University which shall be, or which shail
be proven to have been knowingly, false in any material respect when made or furnished.

Notwithstanding anything to the contrary in this Subcontract, in the event that the lcase for the
MuSST system fails to begin, or terminates before 24 maonths after lease initiation due to (i)
University default; or (i) contract termination under the provisions set out in Section C, the
following remedies apply:

L. It the University terminates this lease early under the Nonavailabiliity of Funds proviston
below, that provision wiil control the disposition of the Equipment.

SC Mo, BA31593 f Mod. No. 14 -6
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2. If the MuSST System is not accepted by the University, the University will return all the
leased Equipment to Subcontractor, and Subcontractor will restore the cquivalent of the
underlying SST equipment to function in accordance with the performance levels set out in the
Subcontract's SS8T Statement of Work,

3. If the MuSST Systern is accepted by the University, but the Universily has not made the
MuSST Acceptance Milestone Payment, the University will return the Equipment and
Subcontractor shall return and reconvey to the University tide to all cards and related pAarts
removed from the 55T System.

4. If the University makes the MuSST Acceptance Milestone Payment, but no others, the
University may retain possession and use of the MuSST system for the earlier of 15 months after
the beginning of the MuSST lease or expiration of the Subeontract.

5. If the University makes the MuSST Acceptance Milestone Pavment and the MuSST Second
Lease Payment, but no others, the University may retain possession and use of the MuSST

system for the earlier of 19 months after the beginning of MuSST lease or expiration of the
Subcontract.

G, If the University makes all the lease milestone payments, it may retain the MuSST system for
the earlier of 24 months after the beginning of MuSST lease or expiration of the Subcontract.

The University's right 10 continue to possess and use the MuSST system for the periods
described above after any carly lease termination contemnplated in this section is contingent on the
University's taking no actions adverse to Subcontractor's ownership interest in MuSST,
including, but not limited to, encumbering, subleasing or disassemnbling the MuSST systemn.

Title

L

L —

Tide to the Equipment delivered under the lease portion of this Subcontract remains in
Subcontractor, and the University will not dispose of or encumber any of Subcontractor's
mierest in the Equipment. Subcontractor may label the Equipment to evidence ownership and
Umiversity shall, at the request of Subcontractor, join Subeontractor in exccuting one or more

Uniform Commercial Code financing statements or other documents reasonably required by

Subcontractor to evidence or perfect Subcontractor’s interest in the Equipment,

The Equipment will be a medification to the University-owned SST system ("SST™1. The
University agrees to transfer title to Subcontractor for any parts removed from the SST during
the installation of the Equipment. Upon installation of the Equipment, the remaining hardware
phus the upgrade, as already indicated above, will thereafter be a New Machine. The University
represents that (i) the SST 15 free and clear of all liens and encurmnbrances except those created hy
the Subcontractor, and (ii) that entering into this lease by the University does not constitute a
breach of any other agreements o which the University is a party. The University agrees to
transter title and renounces any and all rights and interest in and to the New Machine, except
those spectfied in Section F24.d above, effective on the earlier of {i) rhe termination or
canceltation of the lease after the first pavment is made based on acceptance of the Equipment; (ii)
the expiration of the Lease Term: or (i1i) the date of the loss under subparagraph 24.1 below. As
of such date Subcontractor shall be the sole owner of the New Machine without any further
action required on the part of the University.

. Nonavailability Of Funds

Subcontractor understands that funding of this Lease is subject to the future availability of
annually appropriated, apportioned, and aflotted funds; aod that this Lease must be made and
adrunistered consistent with 31 United States Code (IJ.8.C) §1341 and 41 US.C. §11.
Accordingly, funding of lease costs under this Lease shall be provided on a fiscal vear basis,
subject to a determinaton by the Department of Energy that snfficient appropriated and
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apportioned funds are available to be allotted for such costs. The University agrees to give
WIIllen notice not later than 30 days before the begmning of each successive fiscal year. This
notice shall indicate that funds for the next fiscal year, which may be lawfully applied to this
Lease are availabie. Such funds shall be applied to continue the Lease subject to the availability of
funds. In the event that no funds are appropriated and/or apportioned, or 2 determination is not
made by the Depurtment that sufficient funds are available 1o continue this Lease and no written
notice of availability of funds is made within the time prescribed, then this Lease shatl end on the
last day of the current fiscal year without penalty of expense of any kind to the University. If
funding previously available for this Lease is withdrawn during the current fiscal vear as a result
of budgetary action by the Office of Management and Budget or by Congress, the University will
notify the Subcontractor of this occurrence and may cancel this Lease npon (2) two weeks
written notice to the Subcontractor. Upon cancellation of this Lease, and upon wniten direction
from the Subcontractor, the University shall deliver the leased equipment o Subcontractor within
the Continental United States consistent with the terms and conditions described in this Lease.

£. Assignment

This lease or any right, remedy or obligation hereunder is assignable in whele or in part by
University to government or successot in interest. This lease, nor any interest in it, is not
assignable by Subcontractor, in whoie or in part, without prior written approval of University.

h. Posscssion OF Equipiment

University shall not relinquish its possession of the Equipment nor shall the University assign
{2Xcopl & successorn interest as the government's operating contractor for the LLNL) or sublet
the lease, any unit of Equipment, or any interest in either, unless (i} any such assignee 15 of
equivalent credit rating as University or the remaining payments are revised accardingly to
account for such change in credit rating, by amendment hereto, and assumes all of the abligations
under this lease, and (1) Subcontractor shall have given its prior written consent. which consent
shall not be unreasonably withheld.

I, Risk Of Fosg

In the event the New Machine is lost, destroyed or damaged bevend repar due to general perils
(excluding loss or damage caused by University negligence, nuclear reaction. nuclear radiation,
radicactive conlamination, war, nsurrcction, rebellion or weapons of war for which the
University shall be liable) the Subcontractor shall relieve the University of liability for the leasc
term subsequent to the month in which the loss occurred. and this lease shall be deemed ended
for the affected machines.

1. Equipment To Remain Personal Property

The University will not permanently attach the equipment to any personal or real property and
asserts it will keep the Equipment as personal property and not permit it to become a fixture,

k. Installation And Use O Equipment

All equipment shall, at the University's cxpense, except as provided in purchase orders for the
equipment, be installed, operated, and disconnected in accordance with any applicable installation
operalion manuals or instructions of the manufacturer of the equipment, by competent and duly
qualified personnel in University's direct employment or under University's direct supervision
with the assistance, as applicable, of the ficld service and systems Cngineenng representatives of
the manufacturer. University agrees (o have any installation site prepared in aceordance with the
manufacturer's installation instrucrions.

University shall retamn the equipment at the LLNL unless Subcontactor consents, in wri ung, to
its removal. In the event that the University relocates the equipment from its LLNL, Umiversity
agrees all details of the move shall be arranged and supervised in accordance with manufacturer
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standards for movement of the equipment. University agrees said equipment will be used by
University for the ordinary and sole purpose for which it is designed. It is further stipulated and
agreed, during the term of this lease, University shall be responsible for and shail pay all charges
for upkeep and/or storage of said equipment and shall make, at its own expensc, any ang all
rcpz:ji}"sl and supply and pay for any and all materials needed to maintain said eqUipIment in proper
condition.

All repairs, alterations, and replacements, which shall include afl engineering changes preseribed
by the manufacturer, excluding any operating software. shall become the Subcontractor's
property and shall be subject to this lease when incorporated into or attached to any unit of the
equipment. University shall have the option, upon any retum of the cquiprnent to the
Subcontractor, cither to remove any and all attachments and additions, subject to the condition
that each umit is restored to its original condition, less normal wear and tear; or to allow such
additions and aftachments to become the property of the Subcontractor unless the Subcontractor
shall request that the attachments and additions be removed: in which case the unit as to which
such request is made shall be restored to its original condition, less normal wear and tear, Drior (o
redelivery to the Subcontractor.

All costs incurred in connection with the operation of each umit, including but not linited o
labor, materials, energy, and suppiics shall be bome by the University. All materials, supplies.
and accessories used to operate the cquipment are to meet the manufacturcr's standard
specifications.

Untversity shall, at University's sole expense, install, use, operate, and maintain the equiprnent
in full compliance with all applicable laws, ordinances, rules, and regulations or of any
regulatory or other governmental bodies having jurisdiction thereover; and shall without limiting
the foregoing, duly apply for, obtain and maintain in full force and effect all permits and licenses
necessary for such installation, use, operation, and maintenance, and shall turther prepare and
timely file, or deliver to Subcontractor in time for such filing, if the same may only be filed by

the owner of the cquipment involved, any and all applications, certifications and reports required
to be filed.

. Manufacturer’s Warranty

Subcontractor hereby assigns to University for and during the term of any equipment schedule,
any and all of the manufacturer's warranties expressed or implied, issued on or applicable to each
it of equipment hereunder and hereby authorizes the Umiversity to obtain all warrantics and
services furnished in connection therewith by the manufacturer. During this lcase, the
Subcontractor shall execute such documents of assighment as the University may reasonably
request and wiil otherwise use reasonable efforts to make available to the University all of its
rights under any of the manufacturer's warranties on the equipment.

m. MNotices

All notices shall be in writing and sent by prepaid. registered or certificd mail addressed to the
party to whom notice is intended to be given at such address as is specified herein or such other
address as shall have been subscquently given in writing by such party for the purpase of notice.,
Any notice complying with the above provisions shall be deerned to have been reccived by such
party on the fifth day after deposit in the muail.

Subcontractor:  [BM Corp.

Government Industry
Atin: Linda Geler
6710 Rocldedge Drive
Bethesda, MD 20817
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Lniversity: University of California
Lawrence Livermore National Labaratory
Attn: Lynn Rippe, Mail Stop L-650
F. 0. Box 5012
Livermore, CA 94551

n. Waiver By Subcontractor

Subcontractor's failure at any time to require sirict performance by the University of any of the
provisions hereof shall not waive or diminish Subcontractor's right thereafter to demand strict
compliance therewith ot with any other provisions. In the event the University fails to comply
with any provision of this lease, the Subcontractor shall have the right, but shall not be obligated,
to cffect such compliance in whole or in part. All payments made by, and expenses of. the
Subcontractor shall be paid forthwith, with any applicable Jate charges, by Umiversity as items of
additional rent hereunder. No waiver by Subcontractor of any of its rights hercunder shall be
effective unless cxpress and in writing. No effective waiver by Subcontractor of any of s rights
shall be effective to waive any other rights. No obligation of Subcontractor, except as otherwise
specified herein, shall survive the lease.

0, Waver By Umiversity

Umiversity's failure at any time to require strict performance by the Subcontractor of any of the
provisions hereof shall not waive or diminish University's right thereafter to demand strict
compliance therewith or with any other provisions. In the event the Subcontractor fails to comply
with any prowvision of this lease, the University shall have the cght, but shall not be obligated, o
effect such compliance in whole or in part. No waiver by University of any of its rights
hereunder shall be effective uniess express and in writing. No effective waiver by University of
any of its rights shail be effective to waive any other rights. No obligation of Umiversity, except
as otherwise specified herein, shall survive the lease.

p. Modification

Subcontractor and University agree any modifications or changes to this lease hereto must be in
writing and must be signed by both parties.

q. Ouiet Enjoyment

Subcontractar covenants the University shall have quiet enjoyment of the Equipment during the
term of this lease so long as the University 15 not in default thereunder.

r. Agreement Binding

This lease shail, in every respect, be binding on the partiss hereto, and their respective
Successors and assigns.

. Intesration And Governing Law

Thesc lease provisions shall be construed in aceordance with the laws of the state of California.
. End Of [ case Provisions

Upon any expiration, termination or cancellation of the lease, the leased machines shall be
refurncd to the Subcentractor in the same condition as delivered, ordinary wear and tear
excepted. The Subconwractor shall be responsible for deinstallation and transportation.
Subcontractor may enter upon any premises where the Equipment may be located, only with the
consent of the University's Securiry Officer (in conformance with afl security regulations and
requirements of the United States Department of Energy), which shall not be unreasonably
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withheld, and take immediate possession of the Equipment without court order or other Process
of law, m which event Subcontractor shall not be liable for damages resulting from any such
eitry and repossession except for any willful or gross negligence of the Subcontractor.

If the University decides to purchase the cquipment at the cnd of the lease term, the
Subcontractor will prepare and submit o purchase price proposal. When the University and the
Subcontractor have agreed upon the terms and conditions for the purchase and the Subcontractor
receives payment of the purchase price, title will pass to the University.”

SECTION G - GENERAIL PROYISIONS is revised by adding Clause Cl1 to the list of

incorporated clauses in subparagraph 3 and incorporating the enclosed Supportline Services and Software
Upgrade Protection Plan provisions by this reference,

Adl other termns, conditions, and provisions of the Subcontract shall remain in full force and effect.

N WITNESS WHEREQF, the parties have executed this Medification No. 14, effcctive as of the date of
the Subcontraclor's signature.

v, Cles bl V) Mloille S5 sy

TITLE:

DATE:

IBM CORPORATION THE REGENTS OF
THE UNIVERSITY OF C

ohn S, L
~ CLAUDIA ¥, HERBERT
COMTRACT RELATIONS ADVISCH

TTILE: Laboratory Business Manager

Lawrence Livermore National Laboratory

) /ﬂ /ﬁg DATE: CL/QD ”J lrf?f

University Procurement Represcntative:
Lynn E. Rippe

St Contract Administrator

Phong No. (3101 423-2176

Fax No.: (510 423-5019
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SUPPORTLINE SERVICES

Support Line: Provides telephone assistance with routing, short duration, instailation and usage {"how to™)
questicns. An [BM technical specialist will return the Government's call within 2 hours during prime shift and
within 4 hours during off shift.

In addition, TBM will provide electronic access upon request, provided certain prerequisites are met. EleciTonic
access allows submission of questions electronically. [BM will respond to questions by the end of the next
business day.

ALX STANDARD: Under this placform, the Government must designate one ATX knowledgrable person
(called "System Administrator™) and one designated backup to coordinate communications. These will be the
only two individuals authorized to place calls to the Support Center.

LCLLNL agrees:

A, To ensure that any access codes provided are used only by those who are authorized to do 50

E. To pay any communciations charges associated with accessing these Scrvices, unless [BM specifics
otherwise;

C. To usc the information obtained under Services ondy for the support of the information processing

requirernents within the Government's ordering department or agency;

Fur purposc of the Supportline service provided herein, following is the cxtent of COVETape:

7 10 authonized callers
0 Coverage Monday through Friday from 3:00 to 3:00 for no more than 514 nodes
0 Base products hist:

ALX P53P, Parallel Environment, PVMe, Parallaf ESSL, Paralicl Filesysiem,
Performance Toothax, Performance Aide, AIDX HIPPI X1 Forman & C Scr++

0 [f service for one of the above listed License Program Products is withdran during
the contract period, [BM will support the produce on a best effort basis aniy through
the end of the fiscal year. Upon renewal of the contract cach fiscal year, IBM can
adjust the pnce accordingly for any product whose service has baen withdram. This
means no new PTFs and ne backend lab to whom IBM can send complex questions
requiring additivnal skill.

END




Software Upgrade Protection Plan.

The [BM Software Upgrade Protection Plan for ALX Operating System Based Sofrware
products is propoged for the life of the Subcontract. The LLNL wall be eatitled to recerve all
software product version and release upgrades that announce during the contract period and
that have been enrolled under the Upgrade Protection Plan agreement.

Software Upgrade: An upgrade is either a new version (1.e., 2.X to 3.x}, a new release (l.e., x.1
to X.2), or a maintenance release, if applicable (i.e., x.x.1 to x.x.2} of an TBM program
atnounced as eligible for which the customer has enrolled under the Software Upgrade

Protection Plan.

Upgrades do not include programs that are sold separately from the enrolled program, but
enbance the performance of that prograrn, or are considered add-ons or utiliiies to that enrolled
program, Programs that perform the same functions as the enrolled program but are installed
on 2 non-AlX platform are not considered upgrades.

[BM may announce a product that can be substituted for an enrolled product. This product 1s
neither a new version, new release, nor maintenance release of that enrolled product. In most
cases, this product will bave a different architecture, more function, and a higher license charge
than the enrolled product. 1BM may provide those customers enrolled in Upgrade Protection
Plan access to this product at a discounted rate. The terms of this transaction will be included
in the new product announcement.

Eligrbility of Upgrades. Only unannounced software product upgrades are eligible for
coverage under the Upgrade Protection Plan, Once a software product upgrade 15 announced,
it will no longer be eligible for enrollment in the Upgrade Protection Plan. If the upgrade for
an cligibie software product is announced prior to the effective conwract date, the customer will
not be eatitled to enrcll the software upgrede. IF the upgrade for an enrolled software product
1§ announced during the contract period, the customer will be entitled to the upgrade even if the
produet does not becomne generally availlable until after the end of the contract,

Noetification of Upgrade Availability and Ordering, As software product upgrades become
available, the customer will be notified that an upgrade for a software product that i3 included
1 their contract is now available for shipment. When the customer s ready to install the
software product upgrade, they will contact IBM to request their record be updated and the
upgrade to be shipped. All entitled upgrades for a specific software product must be obtained
at the same tirne.  Partial shipments are not allowed.

Upgrade Deliverables. The entitternent will include once copy of media and publications per
country language per contract. The customer will be responsible for making and distiputing
the necessary copies to cover only the number of licenses that have been carclied in the
Upgrade Protection Plan.




Page Two

Customer Responsibilities. The customer is responsible for epsuring that:

they hold valid licenses for all software products that are being enrolled under the Upgrade
Protecton Plan

the number of copies made of a software product up grade delivered under this plan do not
exceed the number of upgrades enrolled under this Plan

Software products that are Processor Group Priced are installed on the approprate systems
Software products that have Usage restrictions comply with those Usage restrictions;
they contact IBM when they are ready to be shipped upgrades.

END




