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PREFACE

This repoAt is one in a series of guidebooks intended to Wlp ?Prorm
Office personnel in roftiare acquisition .agement. The contents of the
Vuidebooks will be revised periodically to reflect changes in software
acquisition policies & practices, and feedback from users .

This guidebook has been prepared under the direction of the Electronic
System Division (ESD), Air Force Systems Command (WFSC:,, Computer System
tigneering Directorate (9!). Contributions were made by the following ESD
personnel: Major Lee Burner (ORT) and Captain W. .. Wbite (MCI) (Project
Officer).

The Software Acquisition Management Guidebook series is currently planned
to cover the following topics. (National Te-.ihnial Information Service
accession nacbers for those already published are in parentheses).

I. Project Guide to Content Requirement and Audience Needs (AD-AO19124)

2. Regulations, Specifications & Stawlards (AD-AO16401)

3. Contracting for Software jcquisition (AD-A020O44)

4. Monitoring and Reporting Softrare Development Status (AD-AO16$)

5. Statement of Work Preparation

6. Reviews and Audits

1. Configuration Management

8. Requirements Specification

9. Software Documentation Requirements (AD-402705 1)

10. VerificatIon

11. Validation and Certification

12. Ovierview of the S-ries

13. Co puter Program Maintenance

14. Software Quality Assurance

15. Software Cost Estimating and Measuring

16. Software Developsent and Maintenance Facilities

17. Life Cycle Events
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1. ITMRODUCTIcs

This guideoook explains the prepa.-tion of Statements of Vork* (SCW,,) and
describes other components of Requests for Propoaal (PFPs) for a'ouisition Of
Electronic Syl3tems that ccaprise, or include, software (i.e., comptzar
programs, compute.r data bases anti their documentation). Electronic System-
are one of seven types of system identified in MIL-STD-05 A, Work Breakdown
Stracture3 for Defense Materiel Itets. I substantial number of ESD-managed

systems are Electronic Systeas.

A RFP is a formi document, sent to each of a list of prospective
contractors, which lescribes a group o' supplies or services to be procured
from industry under Negotiated Procureaents99, outlines terms and conditions
acceptable to the Government, and solicits proposals consistent with th.s
information. The cupanies that submit proposals are termed Offerers. The
SOW is that part of a RF? which describes the scope of the work that ti,.

Government wants done by the selected contractor. Other parts of th iVIP of
particular softare relevance are the Guidance to Offerers; the Prop sal
Evaluation Criteria; the Government-proposed contract terms and condilions;
the Delivery Schedule; the Contract Data Requirements List (CDRL); and 0st
important, the Specifications, which define what is to be built or bought.
After possible change during contract negotiations, the SOW, the Delivery
Schedule, the CDRL and the Specifications become part of the contract with the
winning Offerer, and thLs spell out the obligations of both Government and
contractor.

1.1 ih os

The guidebook has been prepared for use by Air Force Program Office (P0)
personnel in general and a person termed the Software Director in partiular.
The Software Director is the silitary officer or civilian within the Program
Office who assists the ?rogran Manager (PM) in planning and xanaging software
developaewnt activities. As such, the Software Director is one member of an
lir F ce progra maragement team that includes technical, procurement, legal,
da~ta management, configuration management, and other specialists whose
coomined efforts are necessary for the successful zoupletion of an acquisition
program. Different individuals (e.g., the Engineering Division director) =-y
perform t-he Software Director's functions :n different Progra2 Gfices, or
these functions =ay be split among different persons. Foweve-, with
appropriate compensation for such variations in organization, this guidebook's

contents apply unct.anged.

Urlike a clirective, this guidebook does not prescribe what must be done.
lJstead, it identifies issues and pitfalls; references relevant sections of

* The guidebook capitalizes specialized terminology. See Section 1.3.

' Paragraph 2.3.1 of ESD-TR-75-365, An Air Force Guide to Contracting for
of tware Acquisition, explains Negotiated Procureamnts vs. Formally
Advertized Procurements. The latter, which require completely detailed
specifications, are inappropriate for typical software-related system

acquisition.
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appropriate Regulations, Specifications and Stanoards; and suggests
alternative approaches. Any questions that may arise over the feasibility or
legality of suggestions made herein should be referred for decision to the
Program Maager or to the appropriate Procuring Contracting Officer (PCO).

xisting Regulations, Speification.5 and Standards define no special
types of SC or RFP for softmare developeent. Also, software and equipment
folow similar acquisition processes. Nevertheless, there are significant
diffe-rences between systems that include software development and those that
do ro'. These differences should be reflected during preparation of SOWs and
othe- FP components. For example, the replication of software, unlike
eq uent, entails no manufacture. Again, the relative ease of incorrect and
h d to trace software aodification requires special emphasis on control of

c=@uter prcgran Versions (see Sectio: C2.1.1). This guidebook attempts to
highlight these differences and their ixplications.

1.2 Scop

IThe guidebook introduces software-related SOW preparation for Electronic
Systems acquired within the franework cf the 800-series of Air Force
regulations and manuals. The 800-series covers the research, design,
developuent, engineering, testing, and production of tactical & strategic
systems for the operaticnal inventory. The 800-series normally governs
acquisition of coaputors and software which are embedded in a weapons or
cc=rad and control systeM. So-e of this software (e.g., Application
Programs) say be built expressly for the weapons or comand and control
system. Sone (e.g., certain Operational Executivesq) y be modified versions
of off-tne-shelf software. A third subset (e.g., Compilers, Assemblers) may
consist of unaltered off-the-shelf software. in contrast, the acquisition of
off-the-shelf, co~ercially marketed data pro.,essLng equipment and Its
associated suppor. {wnen-f. tional") softtz-f- for business-like applications
(e.g., payrolls, logistics, personnel recor- s, sanagement reporting) is
nora.ally governed by the 300-series of Ai- Force regulations and manuals.
(ESD-TR-75-91, Sft~re Acguisition Manaxegent Guidebook: RegRlations.
/ecifications aria Stand4ards, Chapter 2, further compares the 300-series and
the 800-series,. This SOW guidebook does not address acquisitions managed in
accordance with the 300-scries, although its principles a; apply there and
elsewhere.

The guidebook emphasizes preparation and review of softbare-related SOW
=aterial for the Full-Scale Developrent PhaseO of major Comand, Cor',-el ,,nd
Cc-u,aication systemts that include software, equipeent and other couponent..
This type of SOW is illustrated and discussed because it is usually more
coweplex than any other, and because the effects of errors and onissions in the
procurement packages for Full-Scale Developaent of such Major Defense Systems
are typically very costly. However, software-related matters that should be
considere- during preparatior of Conceptual Phase* and Validation Phase* SWs
are addressed throughout; the uidebook.

Software Acuiz+.tion M anagge. nt Guidebook: Life Cycle Events (LCEG)
explains Major Defense Syste--s, their Acquisition Life Cyrle phases, and
the Copiter Program Life Cycle Phases of the software they involve.

10



This guideok eaphasizes SOW prtparation more than Most other aspects of
RF? development because the latter typically encouniter fewer software-peculiar
problems. Consequently, existing general guidance for RFP preparation'0

requresrelatively Little aiugmentaLion. However, overall Py? structure, CDRL
contents, and so"e aspects of the Specifications, are discussed in some depth,

bcauseof their Cls eainshp heSO preparation. As arule, the

gudboT vishulctn;mtria on te guidebookc33iis

Thuen diret ie ef e acc~s fo Isteai pofvthesa rmewbtok for thers
Witsecficrs earei usen sthey eps la h pcilzaig nedd

he Ruiegokteons, uSedipeciaas andSaresc cataid these suieciali
tarel r e usl setemtdan r= r ioy nglwh n sheycist occus i
reerecies i e f in then~ fe Cye ftens te3butno foe guidebosk
ushes acronys ine used, paelahce, ad cer thespecorlbrevniy. ineaheis
befu e where fiarst-: usead repeateion th a4e. iTo Abbrmie itis.polzi

the eaudersok canditinudisethedirection, avieanizd. The e ptcs
iterspaesual eied in the guidebook secio notire they ffl~n ovnins oui

designate =andato-ry action (e.g., aztion prescribed by applicable Regulations,
Specifications and Standards), the gidiebook employs 4=st or 'shal11'. In
contrast, *should* or %L~ is recc~ended tnat", identify action reco=-ended by
the authors, While Oray' and "=ight" connote other optional actions.

1.4 Plan

Secti'on 2 treats planning for SOM preparation, emphasizing the actions
required for SOW devel.opmen~t and approval, and a SOW's relation to the other
cocponets of the RiF?. Section 3 con-tains =odel Full-Scale Developeent Plaase
SCW paragraphs that prescribe software-related work, and coe-entary on these
paragraphs. Appendices A-C discuss other topics closely relate-_ to WOW
prepart.ticn: Wcrk Breakdown Strictures WBSS), the Source Selection Plan, and
ottier portions of the RF?. The guidebcok also includes a List of
Abtreviations and a list of pertinen~t references.

* Espeially AFSCP 7-z,~ Recuest for-Froposal Preparation Guide.



1.5 HOW to Use thi.Gide~

Use of the SO'i guidebook in two ain ways is anticipated:

a.* as a tutorial on SOW preparation for persons relatively

inexperienced1 in thie acquisitior of large !fstems that include

of large system~s.

The first type of iaser should first review thoroughly the Life Cyzic
Events guidebook (LCEM). Section 2 of the SOW guidebook should then be read,

infrzaionat~utAcquisition Life Cycle and Computer Program Life Cycle
evns ciiisadproducts thtsol tcniee ncomposing his
S(d hstyeo srshould teusScio3ofheOWguidebook as a

guie t th SWpreparation proces, referring to the Appendices and to the
mode SO fo speifi inorstionneeed.7berathr etenivecross-

refeencng aangtheguidebook's main sections and appendices is intended to

12



2. PU&NNING FOR SOW PREPARATION

Considerable planning by Goveenment personnel must precede Major Defense
System Validation Phase and Full-Scale Development Phase SOW preparation.
First, the system to be acquired must be defined well enough to permit
reasonable assessment of the overall effort and Cos3.s involved. Next, this
effort Bust be roughly scheduled, and the Government participants'- roles
established. Then groups of tasks must be identified, for performance by
contractors. A similar group of tasks for each participating Goverimet
organization sast be defined. The basic procurement approach mast be decided,
including whether the system Will be segmented, the number of contractors
desired and the roles of each.*B Each such group of tasks, and the group of
IUj tasks, must be represented respectively in a Preliminary Contract Wlork
Breakdown Structure (Prelizinarv CWBS) and a Project Sumry liDS (see Appendix
A), and referenced in other planning documents (e.g., the Program Ma.nagement
Plan (PH?), whiich is written in response to the Progi-am Managemnt Directive
(PHI)). A Source Selection Plan (see Appendix B) =3s6 be prepared and
-approved. Finally, a:. RFP (see Appendix C), including a SOW, must be
developed for each planned contract, and analogous memoranda of agreement Must
be worked out among the Goverment participants. The narrative arAd tables in
LCEG Sections 2 through 8, plus appropriate directives referenced there,
should be consulted as a basis for these agreements.

the Computer Resources Integrated Support Plan ICRiLSP) is an agreement
about cooputer resources among the Goverrnment participants.00 It is analogous
to major portions of the contract negotiated !between the Government and each
contractor. The CRIS? defines generally the work to be done by each
participating Government organization (e.g., a Using Connd computer program
development group). However, thi3 definition of work allocation may not be
clear enough to prevent potentia! misunderstandings about specific
responsibilities, which are at least as likely among Government participants
as between Governaent and contractor. Therefore, it is strongly recommended
that a SUW specilfying each Govern'tent participant's computer-reluted work be
negotiated and made an appendix to the CRISP.

Subseq.aent paragraphs on planning for SOW preparation stress the
Validation and Full-Scale Development Phases of a Major Defense System. This
information ray be tailored to SOW preparation for other Major Defer~e System
Acquisition Life Cycle phases and for Less-Than-Major Systez acquisitions.

SO peparation planning for other than Major Defense System Validation
Phase and Full-Scale Developuent Phase work can be leSs elaborate (see LCEG
Sections 3, 6, and 7). In particular, a SOW for the initial definition of a
system must necessarily be written in rather general terms.#

0 ESD-TR-75-355, paragraph 2.2, dis,_"ases the miajor issues.

**See LCEG Section J4.4.2 and AFH 800-14, Acguisition and Svptoort Pi'ocedure3
for Cmou~.r Reource in Ss~es, Vol. II, paragraph 38

# E.g., see AFSCP 80!5-6, Statft"Rnt of Work Prepa ationGu~ide, Chapters 3-5.
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ASOW should:

a. define precisely all the vora desired from the contractor (or
equivalent Goveriinent organiz~ation) that is not Inherent in or
required by any other contractual attachment;

b. name the product(s) of each task;

C. define or imply no uimnted task or product;

d. reference the ccutract'3 Delivery Schedule (gee section C2.3) for an
appropriate Period of Performanie or completion date for each task,
and an appropriate delivery date for each product other than Data
(i.e., documentation or Computer Progra)

e. rely on the OIL1 '%--ee Section C2.7) to establish the f~rv, content,
and delivery requirements for Data;

f. be consistent with the Preliminary (2M3 (see Section A4.4) and the

CDRL; and

g. be consistent with program objectives (e.g., as stated in the Pp9D).

Subsequent subsections interpret these objectives, state general requirements
for SOW pz eparation, suggest actions helpful to a good SOU-s preparation, and
provide guidance for definition of Configuration Item (CIs) for Validation
Phase contracts. The model Full-Scale Development Phase SON paragraphs and
related coinentar,- in Section 3 provide further guidance. Some requirements
and oth~er guidance stated elsewhiere in this guidebook are repeated here for
eas' reference.

2.1 Q .rlSWPeAainRglrw--

The requirementS stated below apply geaerally to ~SO for Validation
Phase and Full-Scale Development Phase contracts. Where directed they also
apply to SGWs for other types of contract.

2. 1 .1 SOW Paraaraph Corrts,~ndence to Preliminary QMB Elements

Each SOW must correspond in structure and substance to the planned
contract's Preliminary CWbS (see Section A4 .4) to whatever depth the latter is
defined. That is:

a. a ser~rate SOW paragraph must be prepared corresponding to each
Pr.:zLinary CWBS Element;

b,. eacki such f:GW paragraph's task description must define Work consis-
tent in 5cope with the corresponding Preliminary CWBS Element; and

C. each such S06. paragraph and the corresponding Preliminary CWBS
Element zust bear the same Program Breakdown Code (PBC) (see Section
A3), and should normially bear the same name.



As a result, a SOW mst nave an hierarchical structure like a VBS.

A SCW will normally define tasks , greater detail than the
lowest-level Preliminary CWBS Elements. The SOW subparagraphs defining these
tasks may be rnested to any depth. A contractor can and normally should te
required to Mregate and report costs by the lowest-level Extended CUBS
Elements defined. (See Section A4.6).

2.1.2 SOW Parwaraz and C-iM Correspondence

Each SOW paragraph (at and above some level) that prescribes
contract effort must correspond to a CLIN (i.e., a Contract Line Item or
.,?bline Iten) of the same name (see Section C2.1). A SM paragraph that calls
;.jr acquisition of a CPCI must also correspond to an Exhibit CLII (see Section
C2.1.2). The same CLIN or Exhibit CLIN may correspond to more than one CPCI,
but 1-1 correspondecce is preferable (see Section C2.1). Such Correspondence
is assured if the ?reliminary CUBS and the SOW structures are coordinated (see
Section A4.4), aw if the CLIN descriptions are based on a completed SOW (see
Section C2.2).

2.1.3 SM Incorporation of PEa

Each Validation Phase or Full-Scale Development Phase SOW
paragraph that prescribes contract effort aust be identified by the PBC of the
corresponding Preliminary CUBS Element. Each such SOW paragraph should also

be assigned an index 'e.g., 5.1.1.2) that identifies uniquely its position in
the SOW's hierarchic structure. Each SOW paragraph that does not correspond
to a Preliminary CWBS Element should also be assigned an index, but no PBC.
For examle, Exhibit 1 paragraph 5.1.5.1 corresponds to Preliminary CUBS
Element £1061 and thus contains this PBC. However, Exhibit I paragraph
5.1.5.1.1 is a subparagraph of paragraph 5.1.5.1 for uhich no corresponding
Prelianary CWBS Element exists. 'Thus, paragraph 5.1.5.1.1 contains ro PBC.

2.1-4 SW Pararaph to CPCI Correspondence

I separate SCM paragraph muit call for acquisition of each
Computer Program Configuration Item (CFCI). (See Section C2.1).

2.1.5 5rW Parazraoh to CDRL Entry Corresondence

Each Data Item (see Section C2.7) to be delivered under the
planned contract (including software storage media) must be identified in a
CDRL entry. This CDRL entry must define the Data Item (e.g.,, by Data Item
Description (DID) reference) and, except for software storage media, must
prescribe the terms for its delivery. The same CDRL entry may define more
than osie Data Ite (e.g., several CPCIs Computer Progron Product
Specifications) as long as that CDRL entry defines them all correctly and

* precisely. In addition, one or mcre specific Armed Services Procurement
Regulations (ASPR) or SOW paragraphs must call for the work that reOults in
the preparation of each Data Iten. The CDFL entry must reference these
paragraphs by paragraph index or PBC. Both the SOW and the CDRL entry must
identify the Data Item by the same name. In addition, the SOW paragraph

15



should reference the Data Item by name, and may reference the C92L entry oy
its sequence number. However, current ESD policy prohibits a SOW paragraph
frcm prescribing Data Itef structure or content, and from incorporating a DID
reference.

2.1.6 Comletioa- Dates and Periods of Performance

CLIN completion dates and Periods of Performance should be
iwluded in the Delivery Schedule and referenced there from the SOW
paragraphs. Data Item delivery dates must be included in CDRL entries, except
that the special CDRL entry that represents each CPCI must reference the
Delivery Schedule for the CPCI delivery date(s). (See Section C2.1.2 and
Section C2.3). The SOW itself may contain neither delivery dates rWor Periods
of Performance. This mandatory approach -. centrates all date-related SO
requirements, which sisplifies their -- --t g and cross-checking for
feasibility.

2.1.7 Wnforcement of Pronosed Plans

A Special Provision of the contract (see Section C2.5) is
necessary to requ:re a contractor to follow a plan (e.g., a System Engineering
runagement Plan (SEX), a Conputer Frogi-am Development Plan (CPDP)) contained
in his proposal. A SO paragraph should call for updating each such plan, and
tne CDRL should state its required delivery dates.

2.2 General .uaestions for SOW Pre2aration

Altrnugh not requirements, several practices described below are
recosended as aids to developing sound EWs.

First, those charged with SOW preparation should assemble and study the
appropriate background material to be sure they understand the system's
objectives and requirezents, plus the planned contract's objectives. In
particular, tne latest Decision Coordinating Paper (DCP)ff (if any) and PHD
shoulC be reviewed for objectives and specific direction. The PHP should be
studied to understand the overall acquisition management approach, avd each
participant's role. The latest Project Surnary V13S or Summary Program
Breakdown Structure (PBS) (see Sections A4.2 and A4.3), asA the essentials of
any related contracts, existing or planned, should be reviewed to understand
the interactivns of other progra r-related activities with the planned
contract. The Life Cycle Events Guidebook, especially Tabl.s 1-4. should be
exanined as a source of potential SOW tasks and related products. Critical
=ilestones should oe spelled out in a master schedule. Finally, the other
portions of the planned contract's RFP (see Appendix C) should be understood,
especially the Specifications.

Second, a draft Prelininary CWBS =ust be prepared (see Section A4.4) and

'for ESD-managed programs) coordinated with the Cost Analysis Division (ACC).

* AFSCR 313--/FSD Sup. 1, Panaeient of Contractor Data, paragraph 3,q.

Wt DCPs are prepared only for Major Defense Systems. See LCErS, Section 2.
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Third, for ESD-managed programs, the SOU preparation task should be
discussed with the Directorate of Acquisition Support (DR) to obtain current
information on SC-related policy and other guidance.

Fourth, the latest versions of all Regulations, Specifications,
Standards, and DIDs, whose application to SO-specified tasks and related Data
Items is planned, should be reviewed to determine their applicable sections
and to decide on appropriate modifications. As a rule, Air Force and lower
level command regulations, manuals, and pazphlets should not be referenced in
a SOW. However, this rule may be overlooked whenever it would entail
incorporating voluminous material explicitly in the SOW. (e.g., see model SOW
paragraph 3). Military specifications and standards may be freely referenced.
Specific and appropriate references are essential to clear, precise, and
appropriate SOW task descriptions. Similarly, understanding the applicable
BIDS is essential to relevant Data Item definitions. SOW and CDRL references
that are too broad risk misinterpretation of the scope of effort and products
desired. On the other hand, SOW and CDRL provisions that restate requirements
contained in the System Specificatiorc, in Development Specifications, or in
appropriate Regulations, Specifications, Standards or DIDs risk inconsistency
and entail parallel updating.

Fifth, previously prepared SOWs and related CDfL entries should be
acquired and their relevant paragraphs, if any, considered as =odels for
related tasks under the planned contract. Powever, these model SOM paragraphs
and related CDRL entries should be reviewed critically, screened!, and
carefully modified to avoid including in the planned contract's SCO
inconsistent, excessive, and otherwise inappropriate provisions. These model
SO(s and CDRL entries should be discussed with persons familiar with their
contracts' performance histories, to reveal any problems attributed to
defective SOW provisions. The Model Full-Scale Dev-lopaent Phase SOW
paragraphs in Section 3 are one source of possibly -elevant SOW material.
ESD- 80C-4, Itatezent of Uork Preparation Guide, Change I, is another source.
This contains 42 short sections on aifferent potential SOW tasks. Each
section includes model SCM paragraphs, suggestions for prepa.-ing such
paragraphs, or botn. Table I srows these tasks titles & PBCs, and assesses
the usul relevance of each to software-related SOW preparation. As Table I

states, tasks deened irrelevant or only marginally relevant to software should
be considered nore relevant if their accoplisbnent should require software.

For example, if a syste's Support Equipmaent included software-.ontrolled
Automated Test Equi.:ent, the Support Equipment SOW task would be of primary
importance to the Software Director.

5.ixth, experts on particular types of desired effort or products shbould

be eonsialted about the related SW paragraphs and CDRL entries. If possible.
theze persons should prepare initial drafts of the SOW paragraphs and related
CDRL entries in their area. of expertise, using or adapting modei SO
paragraphs wherm appropriate. Corre.ponding SCW paragraphs, and proposed CDR_

entries, should always be prepared in parallel. Special CDRL entries must
specify the delivery of CCls and their Versions (see Section C2.1.2).

Seventh, a small group of key Progra= Office personnel, including the
Software Director, should review these drafts, alter them appropriately, and
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Table I

NORIALO SOFTWAE BELETAUCE Of POTUTIAL SOW TAS

aw Wftvre

800-4 Pelevane

Aerospace Environment 9 I 106 1E
Availability 40 P 1061Q
Cowamications Long L es 15 1 10611
Computer Program Man, sent# 2 P 4210
Confi-uration Mpragtaent 22 P la- C
ProgramlContract Work Breakdown Structure 20 P 1062UA
Cost Information Systetsu 18 S 1062AD
Cost/Schedule Control System# 19 P 1062AC
Data Man haesantf 35 S 1070
Design, Development and Fabrication# P 1010
Electromagnetic Compatibility 11 I 1061G
thwan Factors and Trainirg# 34 S 1P64, 1020
Integrate-: Logistics Support 27 M 1063
Initial Spare/Repair Parts Provisioning# 38 1 9600
integration of Analyses and Related 39 S 1062D

Computer Support
Life Cycle Costs ASPi S 1062AD
Maintairability 6 P 1061B
anufacturirg Ianagement 21 I 1062B
e'.enc lature 8 M 1061!)
Parts Control & Standardization Frograuf 7 4 1061C
Pnotographic Documentation 25 1 1062F
Preoperational Maintenancet 32 M 1063E
Preoperational Supply Support 28 I 1063A
Preservation, Packaging. Packing & Karking# 29 S 1063B
Qua1ity/Progra /Inspection System# 24 P 1062E
hadio Frequency Management 1 I 1061N
eal Property Facilities# 37 I 1082

Reliatil ity 5 P 1061A

Schedule Management 17 P 1062AE
Security 12 S 106IJ

!F FO 26 1062G
Sjpport Equipr-ent# 33 M 9200
Survivab Iity/Vulnerability '3 S 10611
System Engineering Management* 3 P 1061

.ysten Safety 14 S 1061L
Technical Orders# 36 P 1071
.est and Evaluation# P 1050
7rarsportabil ity 10 I 1061F
7ranzpcrtation 30 I 1063C
Travel 31 I 1363D
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Table 1 (Concluded)

£Mt Sot tar"
UOk- lelevance

V.'lue Z t~ineering - Program 23 P 1061P
equirments Clause

Value mIne:wing - Incentive 3 S 1061
Prograu clausee

I = Irrelevant

K = ftrgical. However, the Software Director should review this task
statement to- avoid surprise.

S = SUbstantial. The Software Director should influence and coordinate
on this t.3sk statement to assure consistency.

P = V'rimary. The Software Director should prepare the software-related
Sections, and should review the entire task statment, as a Matter
of -rime concern.

Sorrally irrelevant (I) or marginally relevant (ON) task descriptions
(see KEI) should be carefully reviewed and coordinated by the Software
Director if their accomplishment entailt the use or development of
software.

*' Per ESDP 80u-4 (Change 1), Attachment 1.

* This title differs from the Standard WiES Element Same.
See Table A-I.

** Prefix this code by the letter code (i.e., A,B,...) for the source
of the product or service, if known. See AFSCH 173-4, E
Breakdown Structre and Codes, paragraph 3-3a and Figur-'
5-3 through 5-.
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comile them into an integrated MW and proposed CDRL consistent with the
Prelminary CUBS. This group should assure the SM's precisicus,
completeness, internal consistty, and consistency with the other 107
sections. Eli-ination or alteration of CDtL ettries by the Data Requirements
Review Board (see Section C2.1) isy entail SOU, Preliminary CMBS, and other
RFP modifications, to retain comnistency and to assure that the RFF continues
to satisfy program goals. For $-4anaged programs, coordination of the
complete SOW draft with the Directorate of Acquisition Support (DR), and with
the Computer System Engineering Directorate (MCI), !3 required. If, during
SOW preparation, changes to the diraft Preliminary CUBS are deemed desirable,
these must be coordinated with the Cost Analysis Divison (ACC).

2.3 Confluration Item (CI) Definition

ISMs for Full-Scale Developmeit Phase contracts mist reflect the system's
C! definition incorporated in the 1llocated Baseline, which is the major
Validation Phase prodw.l (see LCEG, Section 1.3.1). However, a SOW for
Validation Phase work may need to include a CI definition task, which should
yield an Authenticated System Specification, and a Development Specification
for each of the system s CIs to be developed. The following is provided as a
partial aid to drafting this task sttement.

The number and composition of a .3ystem's CIs is a critical design issue,
because the Government's technical moitoring activities focus mainly on Cls.
For example, each CPCI develo)ped normally requires the developer to prepare an
irAividual Computer Program P-oduct Specification (see LCEG, Section A), an
individual Test Plan, md relaited Test Procedures. Each CI usually undergoes
individual design reviews. One or more WBS Elements (see Apendix A) mst
also be definec for each CI, for use in cost reporting and analysis.

I system of many CI- has many formally defined interfaces. The s'eparate
reports, other documents, and other uonitoing activities r.4uired can support
good Government visibility into, and control of, the development process.

However, if a system is partitioned inW too many CIs, the large number
of document review, Engineering Change Proposal (ECP) processing, and other
monitoring activities entailed may fragrent iight and cause excessive
delays, signit.:.antly impedizg development progress. Independent or
sequential Government monitoring of individual Cs may partf ignore the needs
of closely related Cis, so that decisions made about one CI may adversely
affect another. Conducting joint design reviews for the mab.c"n of each
closely related set of CIs, and employing the same lovernment personnel to
monitor all the set's members, can improve overall vAsibility. Nevertheless,
even thorough design review rarely prevenL subsequent discovery of some
necessary changes in CI scope or external CI interfaces. Such changes require
formal ECr preparation and Configuration Control Board (CCB) action during
development, activities that typically consume weeks or mcths. Largely
because of its greater quantity of baselined information (e ., inter-CI
interface Oefinitions in Development Specifications), a MUtI-CI system may
require zore ECPS durir% its developuent than a systeN of fewer CIs.
Similarly, the effort needed to review and coordinate revisions to Product
Specifications, Test Plans, Test Proctdures and other required documenrs
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depends *ignificattly on the number cf documents reviewed as well as on the
scope of each. Like ECP processing, document review can entail long elapsed
tims, because coments mist typically be solicited from mny reviewers,
formallytoordinated, and reflected in one or more revisions before approval.
Thus, a Milti-CI system's development May suffer more delay from Government
monitoring activities than a system of fewer CIs.

Somewhat different problems can arize if a system's CIs are few, but ill-
defined. This situation exists W the extent that one CI containz processes
that interact more strongly with other CIs than with one another. A system of
ill-defined CIs is most likely whte CI definition occurs hastily without
adequate preliminary design and design validation t see LCEG, Section 4.3.2).
Here the inter-CI interfaces, although few, ;rt complex. As a result, the
lirger scope of the individual CI design rev±e-s will still fail to spot many
inconsistencies among CIs. Also, the coupleu internal workibgs of large, ill-
defined CIs discourages learning and discovery of internal flaws. Both
factors encourage overlooked design errors during document study and design
reviews. These oversights lead later to zany ECPs and to progressively more
expensive repairs, depending on when each error is detected.

We know of no well-defined procedure to specify an optimum set of CIs.
Hcwever, the guidelines stated below should help define a good set of CPCIs,
although they are incomplete.

a. Assin processes that interact strongly (e.g., in many or complex
ways) to the same CPCI.

b. Assign process a with little or no interaction to different CPC1s.

c. Allocate to different CPCIs processes that will execute in diffe-rent
computers.

d. Assign to differer.. CPCIs processes whose development can feasibly
be finished at siai.'ricantly di', -,'ent times, if such phased
development will expedite overaL. system development.

e. Allocate to different CPCIs software to be separately procured.

f. Include in each CPCI no more than an individual Gcvernment monitor
can efficiently track, asuaftng reasonable working relationships
between him and the types of personnel who will nanage and develop
the CPCI.

It should be cicar that applying these guidelines entails much preliminary
design and analysis. Guidelines a, b, d, and f may also apply to equipment
CIs, as does guideline e if Oequipmentw is substituted for "softwarea.

Even when a system haqi many small C13, WBS definition aast generally
extend below the CI level, to the Computer Program Component (CPC) or major
routiie level, in order t yield data adequate for both thorough contractor
performance monitoring and to sound future software cost estimation. Such
detailing of WBS Elements below the CI level is best done by the development
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oraMization, with Prorm Office concurrence. It should be done as the
detailed design of ea:h CI unfolds, and incorporated in the Exteded Contract

UBS (see Section A.6.).

One comon error in system definition LQ failure to specify as CPCI3

certain essential Support Software (e.g., Executive, equipment and software
diaggostics, software deelopment and maintenance aids, test drivers, test
data generators, data collection and data reduction prog-ams)6. As a result,

the Government may lack normal control of and visibility into this softwares
fuictional & design characteristics, and my even lack the right to use the
sof'tvare throughout the system's lifetime. Such rights of control, visibility

awz permanent use can be critical; e.g., to validating test results, to
testing Deployment Phase software modifications. If use of proprietary
Operational or Support Software is plant-ed, the Computer Program Development
PILan (see LCEG, Section 4.4.5) should detail its use in the system.
Furthermore, the appropriate contract should specifically provide for delivery
of that proprietary sc:tware With satisfactory documentation and rights of
duplicatlcn & use "see Section C2.5.4).

Another comon error is failure to prescribe precisely the systen's
interfaces with its operators (e.g.. terminal users). These interfaces should
be considered requirements, not design options, because a good man-machine
interface is quite heavily influenced by detailed operational requirements.

Special problems may arise when use 1s planned of existing software
(e.g., the Executive, a corpiler, diagnostics) that was developed, perhaps for

commercial use, independent of 3tandard Air Force configuration control,
testing and docucentation practices. Although incorporating such software,
where appropriate, nay save significant development tine and cost, this
so! .ware or its documentation may be so~ewhat deficient for the intended Air
Force application. Thus;, during the VaUdation fhase, all such existing
software should be tested, and its docuxeentation reviewed, against system
requirements. Plans should then be made to upgrade or augment this software
and its documentation during the Pull-Scale Development Phase, to correct
deficiencies. For exawgle, if use of a comercially available Executive is
planned, this Executive should be allocated functional, design, interface,
performance and test requirenents. The Executive should then be tested for
ability to satisfy all its allocated requirements. Again, the Executive's
documentation should be reviewed against the needs of the planned Air Force
system's operators, development programers, and maintenance programers to
assure its satisfactory organization and content. Existing comercial
documentation need not conform precisely to lAir Force documentatien standards
(e.g., for Type B5 and Type C5 specifications per MIL-STD-490, Specification
Practices and MIL-ST,-483(USAF), Configuration &Mna ement Practices for
Systems. Eguioment, Munitione. and Computer Prorams. However, these
standards should be reviewed for factors appropriate to judging existing

documentation against expc.ted needs. Note that the Government may need to
acquire Limited Rights to this existing software, and Restricted Rights to its

docuzentation :e Se-ticn C2.5.4) in order to use or upgrade thew.

lable A-3 identifies zany such types of Support Software.
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3. IE)DEL FUL-SCALE 9' NELOW"uT PHASE SO TIMK

Sect -on 3 icorporates a table of contents, wM the software-related
paragraphs, or a hypothetical Full-Scale Development Phase SCM. This SC% is
presumed to prescribe the work desired from a single contractor (at the system
level) to develop a postulated one-of-a-kind digital coWuniCations message
switch, termed the Central Distribution System (CDS). The SOWprescr "*d
tatks include interfacing the CDS with numerous local and remote dlgital data
sourr;es and sinks.

Since the hypothetical planned contract covers site activation, support
equipment, administrative data, etc., as well as software acquisition,
computer equipment acquisition, systens engineering, etc , some of the SM
paragraphs are either irrelevant or only marginally ielevznt to the
development of software and its integration into the total system. The model
SOW includes the neadings of s4-h SOW pa-agraphs, but may not include their
text. Other pragraphi with soetimes significant software impact are
represented either by skeleton text or by complete text. In the skeleton text
dots (i.e., I ... .) replace each missing sequence of words which are deezed
irrelevant or oel' earginally relevant to software. The SOW paragraphs Most
important to software are incorporated in full and are also asterisked.

Th .,el S rargraps refer to certain 3ther documents (e.g., the
CDRL, tti- , w.nary CWPS Dictionary (see Seetf.on A3), specifications), which
te RFP con ._nvi tne SCW would normally include. Development of models of
these documents has been beyond the scope of this guidebook's preparation
effort. However, Section 3 partly compensates for their lack by stating the
model SOW's chief assumptions, and by including other r,.devant background
material.

Table 2 depicts the Specification Tree (normally part of the System
Specification) for the hypothetical CDS. The CDS is presumed to connect about
25 n local and remote data sources and sinks, ranging from low-speed terminals
through coputers. Table 2 includes 15 CPCIs for tlree computers, in part so
that the model SOW paragraphs can adds-0ss multip - CPCI, multiple Functional

Area, and multiple software source issues. In practice, defining fewer :PCIs
miht be advantageous, as discussed Dir Section 2.3. However, distinct real-
time vs. off-line Executives would still be desirable for a system like the
CDS, unless the off-line Executives were shown able to support adequate real-
time response times. Figure I, wCentral Distribution System Functional Block
Diagraz', shows the CDS Functional Area interfaces and the CIs that comprise
each.

Table 3 contains the Approved Suary Program Breakdown Structure assumed
for the CDS acquisition program. The corresponding Preliminary CWRS is
contained, essentiaily, in Table 4, the model SOW's table of contents, because
the model SOW reflects te Prelizinary CNBS structure. The RFP would include
both the Approved Su ary PBS and the Preliminary CWBS plus their
Dictionaries. Exhibit 1 contains the eodel SOW task statements.
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Table 2

SPECIFICATION TREE: CENTRAL DISTUDUTIOU Sy(tDF

Central Distribution System (CDS)
External Exchs e (EE) Functional Area

.%ecial Commmications Interface Equipment (SCIE) CI
Comnications Computer (CC) CI
CC Real Time Executive (CCE) CI
CC On-Line Diagnostics (CCOD) CI
CC Application Program (CCAP) CI
CC Facility Software (CCFS) CI

(Off-Line Executive)
(Assembler)
(Off-Line Diagnostic & Maintenance Software)
(Utl.4ties)

Hub Functional Area
Hub Processor (HP) Ci
Hub Real-Tine Executive (HEX) CI
Hub On-Line Diagnostics (HOD) CI

Hub Application Program (HAP) CI
(Message SJitching & Processing)
(Message Logging & Retrieval)
(System Status and Control)
(Central Tables)

Hub Facility Software (HFS) CI
(Off-Line Executive)
(Compiler)
(Assembler)
(Off-Line DiagnostC & daintenance Software)
(Utilities)

System Design Aids (SDA) CI
(3ystem Design Data Base)
(System Design Data Base Management Program)
(System Performance Simulation Pro m)

System Test Software (STS) CI
System Exercise Software (SES) CI

Internal Exchange (IE) Functional Area
Internal Exchange Interface Equipment (IEIE) CI
Internal Exchange Coputer (IEC) CI
IU Real-Time Executive (IEEX) CI
IE Cn-Line Diagnostics (IEDD) CI
IE Application Program (IFAP) CI
IE Facility Software (IEFS) CI

(Off-Line Executive)
(Assembler)
(Off-Line Diagnostic & Maintenance Software)
(Utilities)

* Table entries contained entirely within parentheses are not CIs;

instead they indicate the contents of Cls.
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Table 3

APPROVD SUMfR! PBS: CEKTUL DISTRIBUTIOU SYST3

1000 1 Central Distribution Systeu
1010 2 Pre Mission Product
3110 3 Commurcations
410 3 Automatic Data Processing Equipment
1210 3 Cosputer P:ograwot
1110 3 Integration and Assembly
1020 2 Trah-ing
1021 3 Equipment
1027 3 Facilities
1029 3 Services
100 2 Peculiar Support Equipment & Iintenance
104 3 Orgarizational/Intermediate
lo0 3 Depot
1050 2 Systcs Test and Evaluation
1051 3 Development Test and Evaluation
1053 3 Operational Test and Evaluation
1056 3 Test ud Evaluation Support
1057 3 Test Facilities
1060 2 Systeu Progran/Project Mnagement
1061 3 Systess Engineering Management
1c62 3 Supporting Project Management ActivitieD

3 Integrated Logistics Suppcrt
106: 3 Crew/Human Factors
1079 2 Data
1C.1 3 Technical Publicatiots
1072 3 Engineering Data
1073 3 Management Data
1074 3 Data Repository
1080 2 Operational/Site Activation
1081 3 Contractor Technical Support
1083 3 Site Conversion
lo84 3 System Assembly, Installation & Checkout on Site
1o5 3 ADP Support Facilities

26



3.1 Wlor AsIntions

Te model SOV paragraphs reflect the following major assiptLons.

a. The CI), is a oue-of-a-kind Major Defense System. Thus, its
acquisition entails no Production Phase. However, other Major

Defense System Acquisition Life Cycle requirements apply.

b. The hypothetical planned contract covers Full-Scale Development

Phase work only. Prior (i.?., Conceptual Phase and Validaticn
Phase) efforn has produced a system design represented in a complete

Allocated Baseline and a corresponding Authenticated System
Specification (termed the CDS System aiefication) that have been

validated through extensive simulation and analysis. Conseqmetly,

proposed modification of Development Specifications by Offerors is

not encouraged. (See LCE, Sections :.3.1 and 4.3.2 for
justification of these assumptions).

C. Tbe Allocated Baseline includes a Computer Program Development
Specification for the Government-Furnished (GFP) System Design Aids

CPCI and for each CCI that requires development, olus a Development

Specification for each equipment CI to be developed. The

Authenticated System Specification incorporates a defined equipment

configuration, including specific models, types azod nuaber3, for

each computer to be acquired for the system. Development
Specifications are presumed unnecessary for comercially acquired

equipment and software. However, contractor preparation of Product

Specifications for such commercially acquired equipment and software

is presumed. The RFP incorporates the Authenticated System
Specification, the Allocated Baseline, and a Computer Program
Product Specification for the GFP CPCI.

d. Validation Phase work has developed a complete set of tie prescribed

planning documents identified in LCEG, Section 4.4. Each Offeror's

preparation of an initial version of the SEMP and of the CPDP as

part of r.s proposal, and the subsequent incorporation of the
wiivning Gfferor's SEMP and CPDP in his contract after Gover4nment

approval, is also presumed.

e. The Full-Scale Development Phase effort is not segmented. I.e., the

SO defines the work to be done by a single, prime, contractor (0,o

May subcontract some of the work). This SOW encompasses all

required Full-Scale Development Phase effort.

Other assumptions are mentioned in the general and specific coments below.

3.2 General fo& e.ts on the Model

k required, the SUJ's paragraph structure corresponds to the Preliminary

CWBS, except for the SOW's introductory paragraphs (i.e., Exhibit I paragraphs

1. - 4.). Maintaining this correspondence tends to inc-ease SOMW bulk, because

otherwise a single SOW paragraph could often prescribe the tasks applicable to
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several Preliminary CVW Elements. To counter this adverse tendmey, and to
minim introducing inadvertdnt inconsistencies, the model SO4 typically
prescribes in a higber-level paragraph work applicable to a group of Elementn,
and omits equivalent language from the lower-level paragraphs correspondiw, to
these Elements.

ronformance to UBS definitions someties causes closely related work to
be prescribed in w1dely se-aated paragraphs. For example, Prelimiuary Design
Reviews (P0s) aM Critical Design Reviews (CDRs) are prescribed ander
paragraph 5.1.1, Prime Ki.s3ion Product, while the closely r-olated System
Design Reviews (SDRs) are called for in subparagraphs of paragrapt 5.1.5.1,
SystemsE gineering Mnagement.

In other cases tasks assigned to one SOW paragraph (OVS Elemt) night
alternately be assigned to another. For example, system test planning,
prescribed under Systems Test & Evaluation (paragraph 5.1.4) might have been
prescribed under Systems Etginceri u £xnagement (paragraph 5.1.5.1).

Each CUBS Elmn*t'3 Extended PEC (see Sectioi A3) is incorporared in the
corresponding SOW paragraph as part of the SCM paragraph's title. Each SM
paragraph is also assigned an indexed paragraph number (e.g., 5.1.1.4, 5.1.6)
which precisely indicates its position in the SOV° , , paragraph tree. Use of
this numbering system in addition to PBCs for parmgraph identification is
recommended because the PBCs comprise an obscure an4 somewhat irregular
tabering system. For instance, gaps in the sequence of prescribed PBCs could
make difficult the detection of owitttd SM paragraphs. Also, SOM paragraphs
(e.g., subparagraphs) that do not correspond to CBS Elements may not be
assigned PBCs.

A major effort has been nade to reference rather than to restate in SOW
paragraphs informatien contained in r,-vent paragraphs of Regulations,
Specifications and Standards, and in the hypothetical RF's specifications,
CDRL and Delivery Schedule. This may acke the SOW itself somewhat obscure.
However, in practice both Goveromerit and contractor users of the SOC would
have the referenced saterial available, and should read each SOW paragraph
concurrently with its references, as reviewera of the model SOW are urged to
do. The chief advantages of the approach selected are reduction in
inconsistency and greatly reduced SOW bulk.

3.3 Soecific Comments

Comments on specific model SOW paragraphs, preceded by Qj_.., foliow
the paragraphs to which they refer.
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Table 4

TOLE OF CONTS: ODL FLL-SCALE DEVELOPIENT PHASE S0

L4@V~jParatregh Title

1. - - OBJECTIVES
2. - - SCOPE
3. - - SOW RELATIONSHIP TO THE CUBS
4. - - RELATED DOCUMENTS
5. - - CONACTOR TASKS
5.1 1000 1 Central Distribution System
5.1.1 1010 2 Prime Mission Product
5.1.1.1 3110 3 Communications
5.1.1.1.1 3111/111 4 Special Commicatiocs interface

Equipment (SCIE) CI
5.1.1..2 3111/131 4 Internal Exchange Interface Equipment

(EIE) CI
5.1.1.2 4110 3 Automatic Data Processing Equipment
5.1.1.2.1 4112/112 4 Commications Computer (CC) CI
5.1.t.2.2 4111/121 4 Hub Processor CI
5.1.1.2.3 4112/132 4 Internal Exchange (IE) Computer CI
5.1.1.3 4210 3 Computer Pro-rms
51.1.3.1 4212/113 4 CC Real-Tim Executive CI
5.1.1.3.2 4215/114 4 CC On-Line Diagnostics CI
5.1.1.3.3 4211/115 4 CC Application Program C!
5.1.1.3.4 421Z/116 4 CC Facility Software Cl
5.1.1.3.5 4212/122 4 Hub Real-Tim Executive CI
5.1.1.3.6 4215/123 4 Hub On-Line Diagnostics CI
5.1.1.3.7 4211/124 4 Hub Application Program CI
5.1.1.3.8 421Z/125 4 Hub Facility Softare CI
5.1.1.3-.9 421E/126 4 System Design Aids CI
5.1-.1.3.10 421F/127 4 System Test Software CI
5.1.1.3.11 421J/128 4 System Exercise Softwre CI
5.1.1.3.12 4212/133 4 IE Real-Time Executive CI
5.1.1.3.13 4215/134 4 IE On-Line Dignosttcs CI
5.1.1.3.14 4211/135 4 IE Application Program Cl
5.1.1.3.15 421Z/136 4 IE Facility Software CI
5.1.1.4 1110 3 Integration & Assembly
5.1.1.4.1 1114 4 System External Interfaces
5.1.1.4.2 1111/11 4 EE Functional Area Integration
5.1.1.4.3 1112/12 4 Hub Functional Area Integration
5.1.1.4.4 1113/13 4 IE Functional Area Integration
5.1.2 1020 2 Training
5.1.2.1 1021 3 Equipment
5.1.2.2 1027 3 Facilities

5.1.2.3 1029 3 Services
5.1.3 1040 2 Peculiar Support Equipment & Maintenance
5.1.3.1 - 3 Maintenance Concept
5.1.3.2 - 3 Built-in Test Equipmet (BITE)
5.1.3.3 1041 3 Organizational/Intermediate
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Table 46 (Continued)

racrn JeL ala Title

5.1.3.4 10" 3 Depot
5.1.4 1050 2 Sstems Test & Laluation
5.1.4.1 - 3 System Test Planning
5.1-.2 1051 3 Development Test & Evaluation (Dm3)
5.1.4.2.1 1051A 1 System Puinctional Testifn
5.1.4.2.2 10513 4 System Performance Testiog
5.1.4.2.3 1051C Reliability, Ikintainability &

Availability Testia,
5-..2.41 1051 A Seecurity Testing
5.1..3 1053 Operational Test & Evaluation (OT&E)
5.14.4 1056 3 Test & Evaluation Support
5.1.4.5 1057 3 Test Facilities
5.1.5 1060 2 System Program/Project ranagement
5.1.5.1 1061" 3 Systems Enineering nagement
5.1.5.1.1 - System Failure & Recovery Analysis
5.1.5.1.2 - Thrbgput & leSpoMs Time Analysis
5.1.5-1.3 4 Sy3tem Design Adjustment &

Pkinteance
. .Planning for Oaange

5.1. 5.1.5 - Planning for System Deployment
5.1.5.1.19 - 4 06P IValu tennee
5.1.5.1.7 - 4 CPDP kinltenane
5.1.15.1.8 - 4 System Design RleVie
5.1.5.1.9 - 4 Additi:onal Effort

5.1.5.1.10 1061Q A eliability
5.1.5.-11 106,1B 4I Pkintainability

5.1.1.12 1061C 3 Parts Control
5.1.51.13 1061D P ogrmeHclatue
5.1. 5.1.1 106G A Electroagnetic otrbiloty
5-.5.1 .15 1061J 4 Security

5.1.5.1.16 10611 5 Su ivabilty/tulnerablity
5.1.5..1.7 1061L C ystem sfety
5.1-5-1.1.8 1061H 4 Coumiecations Los
5.1.5.1.19 1061Pe 5h Valu le ftineeag
5.1-5. 1-20 1061Q 4I Availability

5.1.5.2 1062 3 Supportin Project Mngnet Activities
5.1.5.2.1 1062A Program inge ent
5.1-5-.-1.1 1062JAA 5 Progran/Contract Work Breakdown

Structure
5.1-5.2. 1.2 1062m 5 Cost Information S3teK
5.1.5.2.1.3 1o62AC 5Cost Schedule Systems
5.1.5.2.1I.4 1062AD) 5 Life Cycle Costs
5- 5.2.-5 1062AE 5 Schedul e Managesent
5.1.5.2 2 1062B 4i HMnufae turing Pitag P-- ,t
5.1.5.2.3 1062C 4 Conf iguration Pbrtaement

5.1.5.2.4 1062D . Integration of Analyses and
Related Computer Support
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4 I (C{mcluded )

* J]S l Me rMeMnL Title

5.1.5.2.5 1062P 4 Quality/inspection
5.1.5.2.6 1062G 4 STINFO
5.1-5.3 1063 3 Iterated Logistics Suport
5.1-.5.3.2 10638 4 Pacaging

5.1.5.3.3 1063C 4 Tramaportatlon
5.1.5-3.4 10630 4 Travel
5.1-5.3.5 10633 4 Pinteamnee
5.1.5.3.6 1063G 4 Limited ares/3epair parts

Provisinsing
5.1.5.4 1064 3 Zrew/iHmsa Factors
5.1.5.4.1 06a 4 Inuman lftueering
5.1.5.4.2 1064C 4 Manpoer/Prsoouel Asqulrments
5.1.5.. 1064D 4 Human Factors Test & EvaLuation
5.1.6 1070 2 Data
5.1.6.1 1071 3 Technical Prblications
5.1.E.2 1072 3 ftineerizg Data
5.1.6.2.1 1072E 4 inL eering & Configuration

Documentation
5.1.6.2.2 1C72E 4 ajmn Factors
5.1.6.2.3 10722 4 Belatod Design lequIreme ts
5.1.6.2.4 1072S 4 System/subsystm Analysis
5.1.6.2.5 1072? 4 Test
5. 1.6.3 1073 3 tbnagement Data
5.1.6.3.1 1073A 4 Administrative lbnagiem t
5.1.6.3.2 1073F 4 Financial
5.1.6.3.3 1073L 4 Logistic Support
5.1.6.3.4 1073P 4 Procuresent/Production
5.1.6.4 1074 3 Data R.!posItory
5.1.7 1060 2 Operatioab Site Activation
5.1.7.1 1061 3 Contractor 'echnical Support
5.1.7.2 1083 3 Site Conversion
5.1 .P.3 1064 3 System Assembly, Installation &

Checkout on Site
5..7.3.1 1084A 4 Operational Site Checkout
5.1.7.3.2 WQ348 4 CPDF Checkout
5.1-.7.3.3 1064C C M Checkout
5.1.7.4 1065 3 ALWP Supvot. Facilities
5.1.7.4.1 1085 lI D
5.1.7.4.2 10853 a -qh

** .O efix 1.3 -ode vith the letter (i.e., 1, B, C...) assigned to the
contract. E.g., A10W is the POC for the Configuration lanageuent task
mder the Acquisition prvVw*u's first contract.

* See Table 1, final two ttriom.
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biit 1

3UDEL FUL SCALE DEV OFET PEME SO PAUG3

1. OBJECTIVES

1ha overall objective of this contract is to develop and Install at the
Mstcal Comand Center, as prescribed in the contract's Delivery Schedule, an
operable, commo, collection and dissemination center for digital messages,
termed the Central Distribution System (CDS). The CDS vil provide the
National CommAnd with apoility for handling a greater diversity and volume
=" traffic than it can today, with substantially increased throqhput and
reduced delivery tines.

2. SMCOPE

This Statement of Vork (SOW) covers the detailed design, development,
assembly, integration, documentation, installation, and test of a single CDS.
he SOV also cover3 :atractor assistance in training, evaluation, and pilot

operation of the CDS. The CDS shall comprise both equipment and software,
including some coamercial items and some Government-Furnlshei Property (GF'),
able to meet the requirements of the CDS ' stem Specification and the other,
related, specifications identified therein.

3. SOW RELATIONSHIP TO THE QMBS

The Contract Vork Breakdown Structure (CWBS), also included in this
contract, graphically portrays the work to be accomplished, coUsistent with
the contract's scepe (SOW paragraph 2). The CUBS also incorporates a
Dictionary, %hich defines the scope of each CUBS Element. The CUBS and this
Si's task lezcriptions (contained in SOW paragraph 5) are assigned Extended

Program Breakdown Codes (PMs) per AFSCH 173-4, sr-m knei m_ St re
aW and ESDP 800-, S2.AW1t o' Vrk Prearation Guide, includirg
Change 1. (Each task description's paragraph heading includes the task's PSC
if the paragraph corresponds to a CUBS Element). Cost accounting coding and
Configuration Identification shall oe kept cnsistent with this coding scheme.

4. REATED DOCUIENTS

The Specifications, Contract Data Requirements List (CMRL), Delivery
Schedule, xilitary specifications and standards, Data Item Descriptions
(DIDs I, Governent-approved portions of the contractor's proposSl, and other

documents, to the extent that they are referenced in this ..11 subsequently, or
in refere-.ed portions of documents referenced therein.46rther define the
work required under this contract. In particular, tDelivery Schedule and

CDRL define the requisite Periods of Performance itA delivery dates applicable

to all SOW-defined tasks and their prod,,cts. These related documents are
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either included in this equest for Proposal (iF?) or atny be obtained from the
Procuring Contractiag Officer (PCO).

5. CZoTRACTOR TASKS

The ccatractor shall perform the following tasks, and shall segregate the
costs of all such effort by the lowest-level CUBS Element to which the effort
applies.

05.1 M AI9JO. Central Distribution SiJtem

Design & dw-velop (or otherwise azquire), and integrate, install, & t6st,
the equipment and softwre necessary to meet the requlrements of the
%Ijtem SoecifiLagtlo, plus those of the several related Conl1guration Item
(CI) Development Specifications and other specifications, attached to or
referenced in the contract. Perform related services including training,

ystem Test planning, Systems Engineering and maintenance of the CDS
equipment and software developed or otherwise acquired. Suppc.-t Government
Program Haage r t and Site Activation effort. Provide and operate nei d.
support equipment peculiar to the CDS. Generate and provide related
documeatation and other relevant Data as specified in the Contract Data
Requirements List (CDRL) incorporated in the contract. Perform these task-
consistent with the CDS Sytem Specifigation, the System Engineering
Management Plan (SDIP), the Computer Proan Development Plan (CPDP), the Test
& Evaluation Master Plan (TEWP), the Training Plan, and the Delivery Schedule,
all incorporated in the contract. Tbis paragraph encompasses subsequent
paragraphs 5.1.1 - 5.1.7.4, and their subparagraphs.

5.51.1 POC 11010. Prime Mission Product

Design & develop (or otherwise acquire), and install & test, each
of the equipoent Cis and Computer Program Configuration Items (CPCIs)
identified in the =S 'Rste Scecification to meet this specification's
requirements, and those of the other specifications referenced therein.
integrate these CIs into Functional Areas (FAs), and the FAs into a CDS able
to meet all CDS System Specification-prescribed requirements.

05. 1.a GenerAtion of jifications. Generate a draft and a final
Product Specification for each equipment C1, and a Computer Program Product
Specification for each CPCI developed, and for each CPCI acquired from a
coomercial source, except as cthervise provided in subsequent paragraphs.
Document the intra-CI interfaces in the CPCIs" Computer Program Product
Specifications and the equi;ment CIs" Product SpeciIficatlons. Also include
among each Product Specification's Quality ssurancoe provisions a Verification
Matrix that shows by paragraph reference how each of the Product
Specification's design requiremeats is to be satisfied. Document the
interfaces among CIs, the interfaces among Fks, and the CDS" external
interfaces in Engineering Drawings, as prescribed in KIL-STD-483(USAF).
Update each of these docunents after its delivery to reflect changes to the
corrvesponding CUs; e.g., as a result of integration and testing.
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e5. T. 1b CI Desl lvie and Tests. Plan and c uct a Preliminary
Design Reviev (PDR}, a Critical Design Review (CDR), and Preliminary
Qualification Tests (PQTs) for each CI developed, and Formal Qualification
Tests (FQT3s), a Functional Configuration Audit (FCA), a Formal Qualification
%view €MQR), and a Physical Configuration Audit (PC1) for each CI developed
or coercially acquired, as specified in MIL-STD-43(USAF), Onif gmio
I----t PractLce for Syst w. Eoui--ant f- tioMAs a-d Ce-ter Pt- -,
Appendix III, in IL-STD-1521(USAF), Technical eietm and Adits for Svstz.

uadmt, rod Comuter Prams, and in the contract's Delivery Sched'ile.
The PQT's need only assure the correct operation of each CIs parts and
collect data unobtainable later, as specified in MIL-STD-483(USAF). Prepare
and deliver a draft and a final Test Plan, plus draft and final Test
Procedures, for each CI developed or acquired comercially. Conduct tests for
each CI per the TEMP and the CI's Government-approved Test Plan & Test
Procedures. Document the results of the CI tests in Test Reports. Notify the
Government, on request, of the results of informal contractor-rum tests, and
Identify all informal test reports in the monthly Data Accession List/Internal
Data (see paragraph 5.1.6c).

I=: IL-STlD-1521(USAF) should be reviewed and its requirements carefully
tailored to the needs of each system's design and acquisition approach. Such
tailoring has not been attespted here because it would entail elaborate
explanation of syste assumptions. Also, see ESD-TI-75-85, An__),- orce Guide
for MonitorLa and ReportjrA Softwmre rDeveloymet Status, for further
discussion of design reviews and tests, including considerations that
tailoring should reflect.

jMh: Three related System Design Reviews (SDft) are prescribed in paragraph
5.1.5.1.8. This and other separation of closely related tasks result from SOW
paragraph conformance to prescribed 118 Element definitions.

05.1.1c 2ajgajce. Perforz this task in consonance with the SEMP, CPDP,
TEMP, a Govez-went-approved System Test Plan, Goveriment-approved System Test
Procedures, the Training Plan and the Delivery Schedule. This task
encouases the work prescribed ;n paragraphs 5.1.1.1 - 5-;.1-.-. and their
subparagraphs. -ihis task excludes the effort encoqma-sed by paragraphs 5.1.2
- 5.1.7.4 and their subparagraphs.

5.!.1.1 PC &43110, Qonuicatious.

5.1.1.1-1 PSC A31111/111. Special Cg~unictloqg j%,-t---f*VFu

1SCIE) C. Design, develop, fabricate, assemble, and test the SCIE CI to meet
its allocated QS Syste Secifi;atioc requirements and the requitremts of
its Developoen, Specification.

5.1.1.1.2 PBC 13111/131. In&ernal IXchAze Interfae Equipmeitt (IEIE)
.l. Design, develop, fabricate, assemble ana te.lt the IEIE CI to meet its
allocated CDS System &_ ification requirements and those of its Development
Spec ification.

05 . 1.1.2 PBC A411!0- A1tooutic Data Proels!na EquipMnt. Purchase froe
their manufacturers the eq ipaent co r13in each of the Cometnications



Computer (CC) C1, the Hub Processor CI, and the Internal Exch~ange Computer CI,
and their design- and user-oriented documentation, as defined In the MZ
System Specification. Assemble and integrate each such CI, and test it

* against its requiremnts, azz defined in the CDS SY3tem Sp-cification and in
its Government-approved Test Plan/Procedures. Report any failures to satisfy
these requirements, or inadequate documentation. Propose plans to correct
such deficiencies or to avoid then during CDS application. Modify and
implement these plans as directed by the Government. Arrange maintenance for
each equipment CI by its supplier during the contract period. Base each CI s
Prodact Specification. te) the maximum feasible extent, On its supplier's
specifications and engineering drawings, augmented by the corrections and
'.~riarounds planned or implemented to correct any deficiercies detected.

BM: Under the assumed acquisi~ion concept, the Government is responsible
for any failure of the equipmt-t configuration to meet mission requirements,
provided thie 99Ui=Mt' performance satisfies Government-approved tests.
However, Validation Phase system design verification is- presumed to have
mininized the risk of such failure (see LCBG Sections 4.3.1I and 4.3.2,1. Thus,
the testing prescribed in paragrapn 5.1.1.2 is inter-ded to a-*,ure the
purchased equipment's sat isf~actory performance.

95.1.1.2.1 PBC A41121112. Coemuinications Cgouter (CC) C1. See
Paragraph 5.1.1.2.

05.1.1.2.2 ZBh A4111/121. Hub Processor CI. See paragraph 15.1.1.2.

65.1.1.2.3 PIC A41121112. Internal Exchane (IE) Computer CI. See
paragraph 5.1.1.2.

'5.1.1.3 fflCJ3.210. Comouter Programs. De~velop or acquire, test,
document, and maintain throughout the contract period, each of the CPC13
identified below. Compile a Cceputer Prograrzine Manual and a Users' Manual
(Computer Program) for each, and update the-- to reflect any changes made to
the CPCIs during the cont~ract. Include i- each Computer Program Product
Specificat ion a matrix that shows which -.f the CPCI's Conputer ?rogran
Components (CPCs) implement each of tke Functions defined in its Computer
Program Development Srecification (c:- other definitive sources, if the CPCI
has no Computer Program Developnen. Specification).

95.1.1.3a Scftware to.t- lvlo. Design, develop, document, test,
update. and maintain each of the following CPCIs, to satisfy the Computer
Program Development Plan (CPDP), the CPCI'.s allocated M~ SYstem Vneification
requirementt, and the requairements of its Computer Program Development
Specification. Deliver incremental CPCI V'ersions and their documentation
(e.g., Version Descriptaion Do-_uments) as specified in the CPDP. Specify in
these CPCI s Test Plans and Test Procedures the tests to be performed on each
Version.

EK Nam

A4212/113 CC Real-Time Executive CI
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A4215/114 CC cki-Line Diagostics CI

A4211/115 CC Application Prograi CI

14212/ 122 Hub Deal-Tine Executive CI

A4215/ 123 !Jub Ona-Lime DiagO'Notics CI

A4211/124 Hub Application Program CI

42IF/ 127 System Test Software CI

A421J; 28 System Exercise Software CI

A4211/135 IE Application Program CI

AM The System Test Software CI and the System Exercise Software CI are
presumaed defined to operate or. all Hub Processor configurations appropriate to
CliS system test and exercise, respectively. Also see note on paragraph
5.1.4.1.

*5.1.1.3.1 ?BCA4,;2/113. CC Real-ie Executive CI. See paragraph
5-a.1.3a.

*5.1.1.3.2 PBC A4215/114. CC CO-Line Diiagnstlcs aI. See paragraph
5. 1.1. 3a.

65.1.1.3.3 PKC A4211/115. CC 4ptjjgation Prakran CI. See paragraph
5. 1. 1.3a.

95.1.1.4A PBC 1421Z/116. CC Facilityr Software CI. Acquire from the
MYTIMjINI Corporation the components of the CC Facility Software CI, couprising
the *%CC Off-Line Executive, the CC Assembler, the CC Oft-Line Diagnostic A
Maintenance Software, and the CC Utilities. Also acquire their design- and
user-oriected documentation.

~T:Thspaarahasue teGoeomf3 right to use this software and
its docucentation throughout the CDS' lifetime as a result either Of standard
software supplier contract terms or a special agreement. Obtaining adequate
Govorv~ent rights to use design documentation (e.g., Operating System coding
and lovic manuals) nas been a problem in some past acquisitions. Hence, the
appropriate agreenents should be assured (e.g., by negotiation) before
equipment selection, and certainly befcrt directing a development contractor
to use the selected software.

65-1.1.3.4a Testirw and Maintenance. Test each of these programs to
assure its coepliance with its CDS Systez S2ecification-defined requirements.
Report any failures to meet these requirenents, and propose plans for
correctLing their cause.s or avoiding then in the CDS application. Modify andJ
implemen~t such plans as directed by the GovernzenL. Maintain this software
during the contract period.
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I=: This sottire is presumd to have been tested d;Jrlng the Validation
Phase as a basis for Its selection and for allocating its system requirements
(see LCEG, Section 4.3.1). Thus, the testing prwcribed in the model SOM
paragraph is mainly intende4 to detect ary defective copies or wrong Versions.

95.1.1.3.4b CPQ Product Specification Geraon. Base each CI's
Computer Progri Product Specification, to the maxism extent possible, on
equivalert NYTININI Corporation documentation, vith appropriate adjustment for
corrections and workarouds devised as a result of teating.

I=: The CD1L entry calling for preparation of these CPCI Product
Specifications should (directly or by DID reference) a.iow deviation from
strict (i.e., K1L-S-83490, Secifications. Tmves. and I~gm, Form 1) format

requirements, as long as all essential information and useful format is
prescribed. Use of the looser MIL-S-83490 Form 2 or Form 3 standards should
be considered to restrain costs.

#5.1.1.3.5 PIC A4212/122. lub Real-Tine FzeutvL t_. See paragraph
5.1.1.3a.

95.1.1.3.6 M 1425121. Hub On-Line Diaaostics_. See paragraph
5.1.1.3a.

05.1.1.3.7 PAC 14211/124. Hub Application Pr~rawMn . See paragraph
5.1-1.3a.

*5-1.1.3.8 P9C &421Z/125. HEh Faility Sotwtare C.. Acquire from
Migathere Information Systems, Inc. (MS), each of the following software

packages, and their user- and design-oriented documentation: Off-Line
Executive, JOVIAL (W3) Compiler, Assembler, Off-Line Diagostic & Maintenance
Software, and Utilities. These compri3e the Hub Facility Software CI.

*5.1.1.3.8a Testirm and 3Mintenance. Test each suc Hub Facility
Software CI comeuter program to assure its compliance with _2L

Spectifcation requirements. Report any failures to meet these requirements

and propose plans to correct their causes or to avoid them in the CDS
application. Modify and implement such plans as directed by the Government.
Maintain this software during the contract period.

*5.113'h CPCI Product Specification G"eration. Base the Hub

Facility Software CI's Computer Program Product Specification on HIS
documentation to the maximum feasible extent.

ELTr: See notes on paragraph 5.1.1.3.A. and its subparagraphs.

05.1.1.3.9 PBC AM21E/126. Svstem Desmjn Aids CI. Accept from the
Gcyernment as Government-Furnished Property (GFP) the System Design Aids CI
and its documentation, for use as prezcribed in other paragraphs of this SOW.

J : The GFP Systez Desigu Aids CI is presumed to include a discrete-event
simulator, i.e., the System Performance Simulation Program, a System Design
Data Base, and a System Design Data Base Management Program, all developed
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before and durirg the Validation Phase mainly to help fomulate and validate
system design alternatives (see LCEG, Table 1, Sets J & 0; Table 2, Set E; and
Sectiens 3.3, 4.3.1, and 4.3.2). The rode1 SOW directs the Ilall-Scale
Development Phase contractor to accept, use, and extend these tools to promote
continuity and efficiency in system design evolution and aseset. Specific
uses of the System Desig~n Aids CI are mentioned in. paragreaph3 5.1-5.1.2 and

5.1.5.13. This, or any other, GFP software Imposed on a contractor shoula be
thoroUghly tested and Well doctmented to avoid contractor claims that its
deficiencies impair contractor perforzaace.

05.1.1.3.10 PBC 21F/112. Sv. At Test Software CI. See paregraph
5.1.1.3a.

05.1.1.3.11 PD &421J/126. S em Exerese Software a. Se paragraph
5.1.1.3a.

05 1.1.3b .E Fauivalents of CC Software. The follovwin IE CPCIs sbould

be identical to the corresponding CC CPCIs:

A4212/133 1E Real-Time Executive A4212/113 CC Real-Time Executive

0A215/134 IE _)n-Line Diagnosti-s A4215/114 CC On-Line Diagnostics

A421Z/136 IE Facility SoftvAre A421Z/116 CC Facility Software

Make a copy of each of the CC CPCIs, as gin it the corresponding IF CFCI
identification, and test it to as'sure its correct operation. Report any
failures to meet tLese requirements and prepare plans to correct their causes
or to avoid them in the CDS application. Mdify and inplement such plans as
directed by the Government. Maintain this software during the contract
period. Prepare its Prcdct Specification as an Addendum Specification based
on its CC CPCI counterpart.

n=: See notes under paragraph 5.1.1.3.4 and its subparagraphs. Similar
deviation fro& KXL-S-83 9 Form 1 should be alloyed.

65.1.1.3.12 A 4q212/131. IE Real-Time Executive CI. See paragraph
5.1-1.3b.

05.1.1.3.13 PIC 14215/11. 1. 0n-Ulne Dianost~cs CI. See paragraph
5.1.1.3b.

e5.1.1.3.14 PBC 0211/115. IE Application Proran C1. See paragraph
5. 11.3a.

05.1.1.3. 5 P C A ;Z/I6. IL Facility. .ftware Cl. See paragra,%
5.1.1.3b.
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~I=: Secial CDRI. entries mast be provided to call for delivery of the
comuter storage media cc!taining all CPCI Versions to be provided by the
contractor (see gwlideoook Section C2.1.2).

'5..13PBC A1110. InItgation & Assembly. integrate the three FA3
defined in the CDS Wytem Specification into a functioning whole able to
satisfy all CDC Sistem &zzification-defined requiremnents. Correct any
inemapatibilities anong the F~A.

'5.113.1 PC A1114. Systen Eternal Interfaces. Correct any
i~ncompatibil ities betieeen the CDS and the external system with whiich it
interfaces. Identify all CD5 Sys -Spcficat ion changes thereby entailed.

*=5.1.1.4.2 fK A11,/1 EEF o al ea- Intemrati~on. Correct any
inmcompatibilities among the Interfacing EE CIs: the SCIE, CC, CC Real-Time
Executive, CC~ On~-Line Diagnostics, CC Application Program and CC Facility
Software. Identify all changes in specitications and Engineering Drawings
thereby entailed.

"5.1-.1-4.3 PBC A1112/12. Fub Functional Are~a Integration. Correct any
incompatibilities among Vi~e interfacing Hub CIs: the Hub Processor, Hub Real-
Tim Executive, Hub On-Line Diagnotics, Hub Application Program, Hub Facility
Software, Syst~m Design Aids, System Test Softwre, and Syste2 Exercise
Softaare. Identify all changes in specifications and Engineering t'.'auings
thereby entailed.

05-1.1-4.4 PSC A11V111. IE rlzctional Area intemration, Correct any
incompatibilities aw~ng the interfacing 1F CIs: the IEIE, IE Computer, IE
Real-Time Executive, IE C'n-Line Diagnostics, IE Application Program, and IE
Facility Software. Identify all charges in specifications and Engineering
Drawings; thereby entailed.

5.1.2 ?BC A1020. Train~ing

The Air Training Comnd (ATC) will procure Type 1 (i.e.,
contracto r) speial trainirg courses on CDS Cperation, Equip-jent ?Vaintenance,
System Analysin & Si-nulation, Systen Exercise, and Software itintenance&
W9~ification, for an initial cadre of Using Co~and personnel and ALC
instru.ctors. These Covernment personnel will already be qualified in their
respective Air Fonce specialties. Plan for such training, which will be
conducted under separate conttact with ATC. tDeelop a syllabus for each
courim, and schedule the -ourses consisten. with availability of personnel aW-
required equipment. Assure that the courses will be i-nd'ppendent of one
another and that eacn will be attended by at least two ATC instructors plus

* the nurbers of Using Cc~and personnel of each skill category estisatd
necessary to operate, exercise, maintain, and modify the CDS as a result of
the Crewi'Huna. Factors task (paragraph 5.1.5.4). Generate a Technical Report

* containing all assur-ptions, plans, syllabi, course schedules, and other
pertinent inforzation about this training.

5.1.2.1 PBC A1021. Ecuip~ent. Plan the availability of all e'nuipuent
end otner materials necessary for each course sezsion, including thc equipment
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m tntenance aW. spare parts for the equipiwnt to be used in training.
Minimize the eqotpment to be purchased or developed expressly to conduct Type
1 training.

5.1.2.2 MB A1027. Facilitie . Plan use of adequate classroom,
computer, cowrunications and display facilities at the c-ontrictor*s plant and
at the National Comand renter for the courses identified iL paragraph 5.1.2.

5.1.2.3 PBC 11029. Services. Identify Instructors fo- the courses
identified in paragraph 5.1.2, aid specify their qualificat'ions. Identify any
other services required.

5.1.3 MCf A10Ai. Peculiar S$ vort E&ulpent and klutenance

5.1.3.1 4aintenance Ccneeit.

5.1.3.2 L ai!l-l Test FauiDment (BITE).

5.1.3.3 PBC A1041. O SQrzni~ational/Interlggdlate.

5.1.3.4 ?5C A1I4. Dezot.

*5.1.4i PBC A1050. St Test A Evaluation

C r duct and support a Sybtea Test and Ev.auation prograx per the
CpS SystemS~eiJcation; the TEMP; and as described in the following
subparagraphs. CDS System Test and E aluatiom %hall include:

a. the effort and otter costs of adaptlrw and using computer protrams
to obtain and validate engizeering da:a an the behavior of the CDS;

b. the . tailed planning, conduct a, suppor of syStem tests;

c. r reparation of a Gcvermment-approved System Test Plan and
Government-approved SysLe Test Procedures;

d. the reduction of System Test data;

e. t4e preparation and distribut.on of Syste2 Test Reports;

f. the -csts of all equipeent and material consamed during Systew
Tests; and

g. the effort and other costs entailed tc desipn & produce, or
purchase, and to raintain models, fixtures and instrumentation
explicitly to support System Testing.

This task exclvdes the test-related activites defined in paragraphs 5.1.1,
5.1.2, 5.1.3, 5.1.5, 5.1 6 and 5.2.7 and their subparagraphc
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_IO: General planning for system-level T&E may also be considered a Systes
FJaineering Task (see paragraph 5.1.5.1) per NIL-STD-499A(USAF), Owineer~ij

*5.1.4. 1 System Test Planning. Develop and maintain a System Test Plan,
subject to Government approval of the original and all changes (e.g., to
reflect & 'yt c ification changes and TEMP changes). Incorporate
appropriate provisions governing Governent/contractor relations, mutual
responsibilities, and notification about schedule changes, deviations, a!d
other problems. Develop concrete System Test Procedures, to i'plement the
System Test Plan, and to -- et the Quality Assurance provisions of the M
1Mtem SDccifleation. Plan the specific system-level tests. per MIL-STh-
499A(UWSF), nineering Jnazement, paragraph 10.1.3, with the help of the
Flow .?ath Identifier in the System Test Software CI (see SOW paragraph
5.1.1.3.10). Also, incorporate unsatisfied CI test requiresmets from the
equips-nt C! Product Specifications' and Computer Program Product
Secificati~cs"- statements of systca-level testing requiresents, from the C1s
Final Test Reports, from the CIs" FCA, PCA, and FOR minutes, and from any
other reports that indicate the need for specific testing or retesting. Plan
the sy-te%-lerel tests and System Test Procedures to make wsximum effective
use of the System Test Software's workload generation, automated test
sequencing, and data reduction capabilities. Schedule the System Tests,
subject to Government approval. Refer to the System Test Software's Computer

Prograr Develop=ent S.ecifiation for definition of this CPC!'s capabilities.

KitL: Use of extensive 3ysten Test Software tc automate in part the System
Testing process -s assumed. Such test aids should include routines to
identify transaction flow paths, to Fnerate test wcrkloads, to time critical
functions. to trace a-d count executions of flow paths, to store expected
results and compare the= witn actual results, to control automatically test
presentation, test result rollection and test sequencing (including actions
nornally initiated by operators), and to reduce test results. An
appropriately desi-ned package could speed up testing by orders of sagnitude
cor-pared to tyz=cal ad noc t.sti.g methods, allowing tests to be performed
more quickly and cheaply. Their use would also reduce considerably the nutber
of occasion3 on which a *cast of thousands" tust be present for System Tests.
Deve!-"-ent cf tne System Test Software by the Full-Scale Development Phase
cont-actor i. assumed. This software is further assuMed to comprise a CPCI
subject to the saue Government control, testing, and documentation as other
CPCIs, to assure its satisfactory quality (which is normally well worth the
cost of such formality). Alternately, the System Test Software might be
prepared during the Validation Phase and its use inposed as GFr on the Full-
Scale Developm-ent Phase contractor. W'here feasible, this alternative is
attractive, because it would eliminate or reducce possible problems of the
System Test Software's late delivery, novelty, and low initial reliability. A
tnird alternative would impose on the Full-Scale Developmzent contractor one or
more standard GFP test aids. Mixtures of these alternatives should also be
considered. Any test software imposed as CFP should be t-roughly tested and
well docueented before delivery to a contractor.

1. .4.2 PBC AD151. Development Test & Evaluation (DTE). Conduct and

su.-port systen-level DT&E of the CLS, as defined in the TWP. This task
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includes the detailed planning, cOduCt, and support of tests to verify that
CDS engineering design and development are complete; that the functional,
performncee, design and interface requirements of the CDS Sys"tm SeIfication
have been achieved; and that the CDS engineering design is practical,
reliable, maintainable, secure, and safe frr operational use. Syste-level
DUE shall emphasize the CDSs ability to satisfy the following objectives:

a. perform each of its Functions within the required response time,
under each specified workload, while meeting the FunctioU's accuracy
requirements;

b. meet its human factors requirements;

c. meet its security requirements;

d. operate correctly with the data processing and commication syste
defined as its external interfaces; and

e. suffer faults, and consequently undergo reconfiguration and correct
recovery of its data and control, as necessary to meet its
Probability of Success requirements.

System-level DT&E shall also verify that the CDS user-oriented documentation
(e.g., its Positional Handbooks) are correct and otherwise effective tools for
their intended users. This task excludes testing o:" the CIs and FAs acquired
or developed, and integrated, under tasks prescribed in paragraph 5.1.1 and
its subparagraphs, except to ascertain their behavior as part of the overall
CDS, and except to conduct CI and FA testing Infeasible under those tasks.

05.1.4.2.1 PBC AlO51A. Sst M n esi. Conduct tests of
each Function defined in the CDS Svji ecifc aton to verify that all CDS
functional requirements have been satisfied (e.g., that correct inputs yield
correct results). Functional testing shall intlude, in part:

a. the transfer and processing of transactions (e.g., messages,

interrupts, data base subsets) through the different CIs;

b th4 transfer of zesszaes across the CDS external interfaces;

C. tests of hwsan operators interfacing with the CDS equipment; and

d. exercise ofi the syste2 deployment optic-s (paragraph 5.1.5.1.5).

*5.1.4.2.2 jj C_05B. Srstem Pelforv-ae Testin. Conduct tests of
each Fun;tion defined in the 05 c sDm e0ificatio =xder each workload
there prescribed, to verify the systex's a lity to correctly complete each
Function vithin !t required re3porse tlmes. Cc-ct saturation tests of each
appliaable sub,! of these fiti.s, as defined = the M

gAt.c_.a , to pre ?i realistic CS a-x.lt-b lizg capacity limits.

qh: The Z sysm Spe cifzati c is ed to coftai well-defined
quantitative~ sys~.ex perfrirance reqtirezae=,ts 14or eact of a represeni~ative set



of workloads also well-defined there, including morkcloads representatlv* Of
all critical operational situtions. In aggregate, these workloads should
thoroughly expose CDS system capacity. The corresponding quantitative
performance requirements should have been established as feasible, as well as
needed, during Validation Phase simclation and analysis (see LCG, Section
4.3.2).

5.1.E2.3 ~ ~ ~ JA AU J5C eiai1x.k tainabilill & Availability
Xsatin. Cond'uct tests supplelMtary to those performed undsr the
Reliability, Maintainability, and Availability ta~sk (see paragraphs
5.1.5.1.10, .. 5.1,and 5.1.5.1.20). These tests shall establish whether
observed CDC' Beliability, ift1nstinability, Availability and Probability of
Success values are within their C" SntM t pcifcatio-defined limits.

05.4 2.4E A1SD f lJjIA~. ] Timi. Perform inspections,
analyses, demons tration s, and teste, per the System Test Plan and the system
Security Plan, to verify the systemfiS ability, as prescribed in the CD rse
Spcfctm to accept, store and rotate, without compromise and without
violation of other specified requirements, multi-level Classified traffic
including Top Secrt....

IMK: The security requiremt.- o' the CD:: and its components are presumned
defined as part of the 111ocated 3Aseline and the CDS System Seecification.
However, the contractor should also be required to prepare a Security
Sub.xystem Design Analysis Report 'Zo identify the specific criteria for test
and evaluation of the securf ty controls, and to sumarize these criteria in a
CDP update. This requires the develapment, verification, and documentation
of it precise description, or M~el, of the security controls, and an
allocation and precise sped tication of those controls to Computer Program
Components (CPCs). The contractor 3houhi also be required to) carry out and
fully document analyses and teste, Wich etompletely verify that the de~ign and
implementation of the security contr-ols meet the requirements of the model.
Detailed direction to the contractov must he provided as part of the SCM. In
addition, appropriate and timely Government Visibility "4nto the contractor's
security controls design and verificatiin process must be spcified. Careful
attention to explicit detail in the preparation of the SOW in this area can
substantially r:~uce the security certification risk and potential delay. The
ellipses (i.e., I ... ) In model SOW paragraph 5.1.4.2.4 and in paragraph
5.1.5.1.15 indicate appropriate points for insertion Of such requirements.

5.1-4.3 ?%C W053. 0m.ratIonalost & Evaluation (OT&E). Support
Initial MTE (IMTE), to be conducted by an Air Force Test Team in three
phases, as defined in the TEP. Provide eq~uipment maintenance, software
maintenance, and operator support, plus all needed documentation, consumable
materials and spare parts, during each phase defined below.

5.1-4.3a Ma 1 Schedule forty hours of 0~S time for Phase 1 IOT&E
session!s in 1-2 hour blocks among intervals of System Functional Testing
(paragraph 5.1.4.2.1). Identify these bUvcks in a matter test scheoule and
notify the Government of each at least two working days before the block is to
become available. The Governaent will use these blockm mainly for initial
familiarization with the CDS.
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5.1. E 3b Pha-ft . Af ter successful System FrMctionis Testing, provide a
period of ten conseutive working days during whiich the Government will
operate the CDS. Provide the saw configuration of CDS equipment and softwae
used by the contractor to perforB succeshal System Functional Testing.
During the 10-day period the Government will test the ODS human interfaces.
Should the configuration become unavailable for any, reason during the 10-day
period, extend Phase 2 at no change in contract terms ror the period it was
unavailable.

5.1 .4.3c fta~e .3.. Upon successful conclusion of DT&E the Goveriumt
will conduct 30 consecutive working days3 of IOTSE. Provide for the
Government 's use the complete operational CDS equipment and software
conf iguration. - Sould the conf iguration become unavailable for any reason,
extend Phase 3 &t no change in contract terms for the time the configuration

~IM: IOTIE planning and conduct is presumed accomAplished by the Using
Coand and the Implementing Command, based on the TEMP (see LCV.', Section

5.1.4. PBC aIO56. Test & Evaluation SUV2oI~t. Provide the services,
documentation, spare parts, special instrumentation, consumable materials, and
other items needed to operate and maintain the CBS during all CDS System Test
and Evaluation periods.

951-4.5 PBC A1051. Test EFacilititA. See paragraph 5.1.7.

*5. 1.5 PIC A1060. System Program/Project tkagm

Perforn all funttions necessary to the technical control, support
engineering, and business management of the contract. Plan, direct, and
control the developoent, assembly, integration, and testing of the CDS to
assure that its requirements are met. Coordinate and assure the adequacy and
consistency of the tasks performed under paragraphs 5.1.1 - 5.1-4.5 and 5.1.6
- 5.1 .7.4 and their subparagra~hs. This task excludes systems engineering and
progran sanagenent effort devoted explic itly to Level 3 and io-"er-level
Elements of the Prize Mission Product.

95.1.5.1 PBC An.61. Systems Encintering ?NMSNemt. Perform the
Systet-s Engineering management and Systems Engineering activities necessary to
imple--ent the technical requirements oal the contract, including the
Specification~s, the CDRL, this SOW, the Delivery Schedule, and the contract's
other technical attachments. Provide maximum Systemts Engineering support to
software developsent and acquisition, integration, test, andA documntation.
Plan, direct, and control, in accordance with the Government-approved SE1MP, a
totally integrated et.~ ineering effort, including Design Engineering, Specialty
Engineering, Security Engineering, System Analysis and Test Engineering.
Maintain the CDS System Specification consistent with Government-approved CuBS
extensions and Governnent-approved design changes. Mtaintain the CPDP, the
SEM~P, the G"FP System Design Aids CPCI (paragraph 5.1.1.3.9) and its
documentation per Govertment direction. This task encompasses zyatem design
cptinization (including Cost Effectiveness Analysis), intrasystec and
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I
intersystem compatibility analysis, system Aecurity analysis, Syst.em Failure
and Recovery Analysis, and System Throughput and Response Time Analysis.

* 5.1.5.1. Swste-- Failure & fiecovery naly]sis. Eased on the cortract's
Specifications, results of tve Reliability Program, jparagraph 5.1.5.1.10),
results of te Maintainability Prograz (paragraph 5.1.5.1.11), results of t.'!h
Computer Prcgrams task (paragraph 5.1.1.3), and results of 'the Integration
Assembly task (paragraph 5. . 1. ), develop, maintain, -ocument and employ a
syste= failure and recovery model to store, calculate, and display, for ea-r
mode of CDS failure: unique failure mode identification; probability of
occurrence; possible causal mechanis_(s); effects on the system before
reconfiguration; -ethod(s) of detection; estimated detectinr. time(s);
methods) of i=sediate reconfiguration (e.g., to a degraded mode of
operation); estimated tine(s) needed to recovery full capability, includin-g
reconfiguration, data base restoral, and coaputer program rerun times;
metnod(s) of restoring such full capacity; and any system down time entaile!
in such restoral. Document the results in periodic Technical Reports. Kee;
c-=puter progran development personnel aware of all design problems exposed
and all suggested design improve-ents, as these are discovered. Monitor
development & integration of all Cls & FAs to assure satisfaction of
requirenents related to detection & recovery froc failure. Provide input "-
the Availabil.ty analyses (paragraph 5.1.5.1.20).

]JEQ: A task of this kind should be included in the prize contract SM f.r
Full-Scale Devel:p;ent of every s7stec with ccplex failure modes. Ideallj.
such analyses stould oe well =nde.ay by the end of the Validation Phase, *r_4
applied during Validation Phase systen design verification (see LCEG, Secticn
4.3.2). If so, the =odel should be irposed on the prime Full-Scale
Develcpment Phase contractor as GFP, and his SCW should provide for his
mairtenance, extension, and use of it. If tne madel is implemented as a
computer progra=, it nust be so defied izc te SW and the CDRL.

5.1.5.1.2 Throwthput & Response Tim e Analysis. Continue and extend the
Gover.ment-furnished 7alidation Phase Throughput I Response Time Analyses
(used to val;date the CDS" Authenticated System Specification and Allocatea
Baseline), to reflect the further detailing of, and changes to, the system
design during Full-Scale Development. Learn the Government-furnished System
Performance Simulation Progran (SPSP), a discrete-event simulator which is
part of the System Design Aids CI. Study the related Governent-furnished
technical reports describing the methods and linitations of these analyses in:
their results. Modif: the SPSP to reflect both further design detail and
higher-level changes in both system design and in prescribed workloads,
wherever ouch changes could affect CDS throughput or response times. Keep a
SPSP Version consistent with the System Design Data Base wherever the latter
changes, as prescribed in paragraph 5.1.5.1.3. Exercise the SPSP to ascertain
the effects of such changes. Similarly, predict the effects of proposed
changes as a basis for their consideration. Supplement use of the SPSP by
appropriate mathesatic£l analyses. Control any changes to the SPSP and its
docuaentation per the rroc.dures defined in the CPDP. Keep the SPSP and its
documentation consiste. t, and in good condition. At specific Government
request provide up to "ive designated Government personnel with machine-
readable copies of eaci SPSP Version, and its documentation, for their own
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use. PrFv.:=e eriodic briefings and Technical Reports explaining ZPSP
chanfes. xetlhods of analysis ano current system performance predictics., At
Government rzest, a3a=yze .hypothetical chanes in 3stem cofig,ratioc,
woric.oadr. a nd se. -rvile current predictions of response (i.e.

th..ugc.uL, :zts ;'cr eazl. CDS_ t _oeification-defined r'1ncti-e:.
required by the Availatility task 4aragraph 5.1.5.1.20).

O=L: -h e on: ue .4se trou gout tMe Full-Scale Development Phase of the
per.orzi.-,ce z:in_ atln and an-.aiys:s te:hniques developed during the Talidatioc
Fhase is stror.y rc=enled ;.s th- most effective way normally available to
pr-.lict a.-.- n -r-t syste perform.-ace preblems as early as possible. To wmit
LO GeteCt SUC;- probiens unti! systerz-level DT&E, or unil IOTIE, rikSi'
unnecessarily ni;; costs for r- jor redevelopment effort. To allow a Full-
Scale Developnent Phase contractor to discard pro,en Validation Phase
tez.nique:. ar.d t. sutstitute his on, risks new per-formance prections that
are litfic.lt to verify and t- e=pare with known results.

m5.1.5 S. y Zvstem Design Adiusi ent tennee. mjust t-e

allocati" --e;uire-ents & ccputer resources among the system's FAs, CIs, &
Co=puter --cgrar Ccmponents (CPCs) as necessary to eliminate predicted
,erfcr2R prblem-s., to enhance testability, or to allow successful
izp~ementati:n. Use tne SPS? 'see parag aph 5.1.5.1.2) to explore the effects
of pctential all:-cati n changes. Such adjustment will require Government
approval uten it entails chanrgi-g taselined specifications. Maintain and
extend the GFP S7ste= Design Data Base, using the GFP System Design Data Base
Management Frogra-m to represent ccrrectly all changes to, and further
detailing of, the DS system design subsequent to contract award. (Both the
System Design Data Base and the System Design Data Base Mraagement Program are
part of the Syte_ Design Aids CI.) Fo.- each CPCI and CPC for which an
Extendea C i3 -I(ent (see paragraph 5.1.5.2.1.1) is defired, inT::pcrate in
the System Design Data Jase the computer, the programing language, the
current estin.ated (or verified) size, execution time, Versior, "-r-=ter
Progras Life Cycle Phase, and test status (i.e., total number of tests:
defined, currently passed, currently failed, and currently pending). Using
the Systen Design Data Base Management Prograv as an aid, prepare periodic
Technical Fe;3rts depicting graphically and in tabular form the current syste
design and its estimated develop--ent status. Reflect all approved .esign
charges i:. CDS ystem Sgecfication revisions, in Developnent Speification
revisions, or in addenda to the corresponding commercial specifications, for
:is that !a.. -,velcpment specifications), and in Product Specificatin
revisions.

NOTE: S'x! paragraph 5.1.5.2.1.1 and it's note for explanation of the
re'Msenjed .- elopeent CPCI CiES Elemert breakdown and for the uses of the
corresponding cost and sizing data.

*5.1.5.1. ~Planning for Change. Plan to accommodate CDS workload

increases and decraases, and other requirements changes, as the need arises.
Assess aZe i-pacts of potential wo-kload increases and design changes on
system performance & integrity. Identify thresholds for equipment
configuration changes. Design changes to isplement new requirtzents. Assess
tn'e zos and -hetule impac*.s f proposed design changes. Generate Technical
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Seports rnecting these analyses. Prepare &glasering Cinfe Proposals
(mcps) reflecting recomd charges. allocate approved e ges am future
versions of the CDS. Aalot a iaximm of six man-years of technical effort per
year to this task.

I=: This paragraph explicitly recognizes the need for an activity to assess
Ut !wect of proposed new equirements on the system design, to asses: other
rpwoee diru cha ges, to prepare CPs , and to schedule approved changes for

aUlzboa Impact on systca de.-re'ymmt.

5.1.5.1.5 pimns for tMem Deloment. Plan options for the
scheduling and allocation of the CDS" resources among its users to provide
tiwam acceptable service in both normal and degraded modes of operation, and to
meet the CS System ecifiCatUo*s requirements. Plan the transitions among
theue modes, and their management. Incorporate results of the System Failure
& ecoer Analysis (paragraph 5.1.5.1.1).

5.1.5.1.6 = Iaintenance. If necessary, reorganize tne SEMP to
cotrrspond to the tasks defined by paragraph 5.1.5.1 and its subpargraphs.
UIvl, :te and maintain the SD? per NIL-STD-499A(USLF) and Government direction.

I=: & CDL entr7 must specify delivery of the SEMP revisions.

5.1.5.1.7 CPDP IMintanance. Complete, update and maintain the CPDP,
subject to Government approval of all changes (e.g., redefinition or
rescheduling of CPCI Versions). Manage the Computer Programs and the
Integratiom & Assembly tasks (paragraphs 5.1.1.3 and 5.1.1.) in accordance
with tbp CPDP.

UI: The CPDP, included in the contractor's proposal and made a part of the
contract, is pre-nmed to contain a complete initial definition of the system's
CPCI 7ersions and their delivery dates. A CDRL entry must provide for
preparation and delivery of each CPCI rersion, and another CDRL entry for the
Version's documentation (e.g., Version Description Doctets). Another CDRL
entry must specify preparation and delivery of the CPDP revisions.

*5.1.5.1.8 System Deslan Review. Conduct the following System Design
Reviews (SDRs) as specified in MIL-STD-499&(USAF) paragraphs 10.1.6 &
10.1.6.2, and in !-IL-STD-1521(USAF), Appendix B, except as specified below.
Contractor failure to complete any of these SDRs to the Government's
satisfaction within one month of its inception shall be deemed sufficient
ground for Government termination of the contract.

65.1.5.1.8a Iia _S. Conduct an initial SDB within three months or
contract award and prior to any CDS CI PDRs. The initial SDR shall asure
contractor understanding of the Allocated Basel ine and review the contractor's
overall CDS system design and his system development plans. Government
certification that this SDR has been completed to the Government's
satisfaction shall precede continued system development.

95.1.5.1.8b Interlediate 2R. Conduct an intermediate SDR after all CDS
CI CDRs have been conducted, and before more than 25% of the total estimated
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code of the CPCIs to be developed bas been wrtten. Thi M shall
denstrate by awlysis the system design's completeness, consistefey, and
ability to met all COS Systim eLfcLatLon requlements.

05.1.5-1.8c DML _ . Conduct a final S after completion of all CDS
CIs' Fra and of all its CPCIs" 1CAs. The final SD shall precede, and shall
assure, the CDS' readiess for system-level testing.

I : The proprved second and third SDO aim to reduce desgn incompatibility
among the system s many components. This is typicalli a severe problem in the
developmeUt of large systems in uhich Cl-level design reviews are conducted
sequentially and often independently. Also, see notes under paragraph 5.1. lb.

5.1.5.1.9 Additioml Effort. In addition to the tasks presribed by

other subparagraPbs of S paragraph 5.1.5.1, perform as modified below the
Systems Ekgineet:ing effort defined In the indicated paragraphs of NIL-STD-
499A(USAF):

10.1.2 Program Risk Analysis

10.1.4 Decision and Control Process

1C.1.5 Technical Performance Measurement (TmH)

10.1.5.1 Parameters

10.1.5.2 Planning

10.1.5.3 Implementation of TPH

10.1.5.4 Relating TPH to Cost and Schedule Performance easurement

10.1.6 Technical Revieus. Substitute gco-chairman vith the
Goverent' for "chairman" in the third sentence.

10.1.6.3 Preliminary Design Review

10.1.6.4 Critical Design Review

10.1.7 Subcontractor/Vendor Reviews

10.1.8 Work Authorization

10.1.9 Documentation Control

10.2.4 Synthesis

10.2.6 Life Cycle Cost Analysis

10.2.7 Optimization

10.2.7.1 Trade-off Studies
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10.2.7.2 Systea/Cost Effectiveness Analysis

10.2.7.3 Effectiveness Analysis Modelin~g

Perform the Technical Performance Pkhsurenent activities (NILsr4A(USF
paragraph 10.1.5 and its subparagrapa3) econsistent with the related activities
defined In SOW paragraph 5.1.5l.1 and its other subparagrapLs, avoiding
duplication of effort.

AM: This model SOW paragraph illustrates Incorporating provisions of
Regulations, Specifications, and Standards by reference. This is easy but
potentially dangerous, as discussed in guidebook Section 3.2.

5.1.5.1.10 POC A1O61A. Reliability. Plan and implemen6. a Reliability
Program covering all developed, purchased and GFP equipiment In accordance
with.... Identify and report all equipment failure modes that could cause any
form Of system failure, breach of system integrity, or breach Of system
security. Estimate the probability of each such failure mode & state how it
can be detected manually or automatically.

JM: Development of' failure mode data under the Reliability and the
Pkintainability tasks is prerequisite to their use in effective System Failure
& Recovery Analysis (see paragraph 5.1.5.1.1), and In the design, development,
and assessment Of system failure & recovery procedures (see paragraph
5.1.5.1.5, PILAng for Svtem DevlovMftnt) and software.

5.1.5.1.11 PBC A1061B. ftintainabilitv. Plan and implement a
ftintainability Program in accordance wito.... Identify and report for each
equipment failure mode the appropriate type(s) of preventive and corrective
maintenance, the etited mean repair time(s), and how the repaired (or
replaced) equipment wou-zd be reintroduced into the CDS configuration.

I=h: Development of failure mode data under the Reliability ar.,d the
Maintainability tasks is prerequisite to their use in effective System Failure
& Recovery Analysis (see paragraph 5. 1.5. 1. 1), and in the design, development,
and assessment Of system failure & recovery procedures3 (see paragraph
5.1.5.1.5, Plannivw for System D-eplovment) and software.

5.1.5.1.12 Pfl A1061C. Parts Control.

5.1.5.1.13 PBC A1061D. Nomclature.

5.1-5-1.14 PBC A1061G. Electromanetic Compatibility.

5.1.5.1.15 fIM A1061J. Security. Plan, establish, and maintain a
Security Engineering Program to meet the system's security requirements as
defined in the CDS System Soeification. Develop a corresponding System
Security Plan. Perform and document a Clandesttne 'fulnerability Analysis.
Prepare a System Security Standard....

I=Q~: See note undei, parag-aph 5.1.4.2..
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5.1.5.1.16 POC A1061[. Survivabilitytyulnerability.

5.1.5.1.17 PBC A1061L. Syto 3fety.

5.1.5.1.18 D l961H. Ccinmia-tqin LA-- Lines.

5.1.5.1.19 PSC A1061P. Value ftineerin . Develop a Value Emineering
Plan per MIL-V-38352, Value Ewineering Prtrau Reaireents, to establish,
maintain, control, and monitor Value Engineering (YE) throughout the CDS"
lifetime. Conduct the planned YE program to maximize overall CUS operational
utility at minimal cost. Identify in the VE plan high-cost areas mhere saJor
VE effort will be applied. Also identify any redundant tasks or subtasks
prescribed or implied under te-ms of this contract. Conduct YE studies
analyzing the potential cost savings and the corresponding estimated
performance changes likely to result from promaising CDS requirements changes
and design modifications. Prepare and submit Value Engineering Change
Proposals (VECPs) per Armed Services Prcurement Regulation (ASPR) T-104-.ib,
included in this contract's General Provisions. Generate VE progress reports
per IL-V-38352, paragraph 3-5-2-

65.1.5.1.20 PBC A10610. Availability. Establish and maintain a data

base of factors necessary to compute Inherent Availability, Observed
Availability, Inherent Probability of Success, and Observed Probability cf
Success, as defined in the CDS System Specification. Obtain these factors,

and changes to them, from the results of the Reliability, Iaintainab'lity,
System Failure & Reccvery Analysis, and Throughput & Response Time Analysis
tasks. Compute an Inherent Availability and an Observed Availability for the

CDS as a whole, for each FA, and for each ditferent other portion of the
system used to perform CDS System 1 deification-defined Functions. Compute an
inherent Probability of Success and an Observed Probability of Success for
ea,.n such Function, based respectively on the inherent Availability and on the
Observed Availability of the subset of CDS equipment needed, and on the

predicted :or observed) time required, for the system to perform the Function,

considering both normal and failure-recovery situations. Compare the results

of these calculations with the corresponding quantitative performance
requirements stated in the CDS System Smeification. Incorporate the result-

in monthly Technical Performance Measurement Reports. Use the results in

design opti-ization, Cost Effectiveness, and system integrity analyses.

5.1.5.2. PBC A1062. Supporting Project Manaxement Activities.

Wsignate a full-time Program Manager to insure proper control and

coordination of the work perforsed, consistent with the contract requirements.
Wherever pertinent, provide effective organizational interfaces between

software activities and other management and engineering activities. Insure

that any subcontractor and vendor products and services comply with the
appropriate subset of this contract's requirements. This task includes all

contract ranageent, cost & schedule sanagerent, business and administrative

planning, organizing, directing, coordinating, controlling, and approvnl

actions designed to accomplish overall project objectives waich are not
included under Systens LEgineerirg Ma.nagement (paragraph 5.1.5.1). This task

excludes related activities explictly required to prepare Elements of the

Prize Mission Product.
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5.1.5.2.1 PBC A1062A. Prg&m _-UM t. Per the Government-approved
general approach submitted as part of the contract proposal, plan, organize,
direct, coordinate, control, and approve actions of contractor pe,.sonnel as
necessary to accomplish overall program objectives. Keep contract planning,
management, status reporting, and cost reporting consistent wtth the Extended
CBS (see paragraph 5.1.5.2.1.1). Conduct monthly program reviews alternately
at the contractor's and at the Goverment's facilities. For each monthly
progrm review generate Presentation Material that covers technical status,
threat status, schedule status, problems, software development status,
reliability, tradeoffs, and other significant activities. Include in the
briefing charts for each program review a current organi: ation chart that
incorporates the names of all key personnel anu any key personnel changes.

5.1.5.2. la JUnamement System. Approximately thirty days after contract
award, demonstrate to the Government the contractor's management systems that
will be used to insure the traceability and visibility required for effective
management of the contract effort. Those management systems shall provide the
Goverment each month with the data required to assess actual versus planned
accomplishment with respect to completion of work within mutually agreed cost
& scheduled goals. Deviations from theee goals shall require monthly reports
on the problems, which describe remedial actions and expected dates of
solution. Report work completion information monthly in Program Milestones
and Cost Performance Reports. The Program Milestones shall report on the
Elements of both the Delivery Schedule and the CDRL. Generate monthly a
Configuration Index (Computer Program) and a Change Status Report (Computer
Progrm) for each CPCI.

I=: Contractor reporting of development status has been barely satisfactory
in some previous acquisition programs. Typically the information reported is
6-8 weeks old wten received by Program Office technical monitoring personnel,
and may also reflect biased contractor views on the status of questionable
items (e.g., whether the contractor has satisfactorily completed a
controversial PDR action item). Thus, in lieu of, or in addition to, the
monthly status repor cing prescribed in this model SOW paragraph, a Program
Manager should consider having his own computer-based status accounting
system. Of course, careful Government monitoring of the contractor-provided
portion of this system's input data would he essential to its success.

J"T : In addition to conventional status data, censideration should be given
to requiring contractors to report monfhly the types of information about
persoanel, coding & documentation, devlopaent facility use, and other
facilities, listed in ESD-TR-75-85, An Air Force Guide for Monitoring and
flrAM ik .f*Nre Develonment Status, Appendix III, Section 12, as aids to

realistic assessment of software development status. If (in contrast to this
model SOW) a software development contractor should be required to establish a
Prograea ing Support Library (PSL) as defined in Volimes V, VI, and IX of RADC-
TR-1 -3OO, Structured Prio*raiii Series, his SW should also requi:- his

repo. ting PSL data comparable to the above.

*5.1.5.2.1.1 PBC A1026AA. Proaram/Cont act Work Breakdown Structure.
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5. 1.5.2.1. la B.Updatin. Vith Goverment approval, update the aS
(extended as defined below), to reflect any contractual changes or Government
direction that my occur during performance of this cotract which affect the
definition of supplies or services provided under it. Keep the COS
cousistent with the overall CDS prolgMrm's Wry Program Bremkdo~m Structure
(PBS). Recommend to the Goverimnt appropriate PBS changes.

5.51.5.2.1. lb Cn &&t~Mt. Extend the CUBS and its Dictionary to
lower levels Curing perfomance of this contract to provide concrete cost
accounting data consistent with the contractor's Goveriment-approved
Cost/Schedule Control System (see paragraph 5.1.5.2.1.3) .... Define a
separate Extended CUBS Element (and a corresponding Extended CWBS Dictionary
entry) for each distinct combination of:

a. each CPC of each CPCI to be developed (se paragraph 5.1.1.3a); and

b. each of the six phases (i.e., Analysis, Design, Coding and Checkout,
Test and integration, Installation, and Operation and Support) of
the Computer Progran Life Cycle.

Define the Computer Prograa Life Cycle ptase boundaries identically for all
CPCIs, consistent with AFR 800-14, Acuisition and Sumort Procee~res for
Comnuter Resources in S3steM, Vol. II, paragraphs 2-8 and 5-2 thrzough 5-5.

I=J: See the notes following paragraph 5.1.5.2.1.le.

5.51 .5.2.1. c SupDlementary Computer Proams Cost Breakdoin. In
addition, provide the following supplementary bzreakdowm of all software-
related effort and costs across the entire COS:

L DSuoDlementary Software Cateory NW

4210 Computer Programs (analysis, design, coding, checkout:
purchase or rental costs only)

4220 Software-peculiar training

4240 Equipment needed specifically for software development
or sa 'ntenance

4250 Testing of software

4260 Softuare-peculiar management and enginee:.ing

4270 Software documentation

4285 Scftware developscnt and maintenance facilities

4290 Other softuare-related costs

4200 Sinmary of all software-related costs
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Provide this breakdow, by CFC1 w.ere appro;riate, in adczltion to the standard
breakdown defined in the Extended CUBS. WIhan.ver softare-relat _ activities
share facllties, supplies, or services, used to develop other portions of the
CDS, apportion the costs of these shared facilities, s.plies, or 3ervices
equitably among Computer Programs and their other uses, per Goveriment-
provided guidelines.

5e5.1.5.2.1. 1d PlC jA3i3g t. Ass!n ?BC- to ll extensions of the CUB
per ...

JMO: The ellipsi.S (i.e., S...*) should be replaced in an actual SOW by this
guidebook's Tab!, A-3 plus specific direction "s to its application (see
Section £3).

05.1.5.2.1.le Government Approv-l. All CUBS extensions. PBC
assignments, and other changes, and apportioninS of shar d costs, whiether
contractor-proposed or Governient-directed, shall require specific Government
approval.

JM: These provisions for CUBS upJating, extension and supplementary cost
breakdown are mad,. to support collection of accurate and relevant software
cost data throughout the perforr.'nce of the contract. Such Information (e.g.,
the coCposition of CPCIs to be develoned) may be unkaoun when the contract is
negotiated or may subsequently change.

11I': The definition of cost accounting categories for the CPCs is
rec-wmuended as an initial step to accumulate a data base of software
deveX..Aent performance data that can be applied across contracts fcr more

accurate cost estimation and quality control. Besides cost data, information
abou. each CPC's prograrmiag language, c-mputer, size, execution time,
development time, and test history should also be collected (see paragr-aph
5.1.5.1.3). ThIS information should oe centrally collected, evaluated, and
dissesinated to the Software Directors of all Program Offi-es acquiring
systems that include software. As data from several acquisition programs is
accumulated and analyzed, standard, comparable software type categories should
be established fov all systems. Where comparab.e data cannot be collected at
the CPC level, further breakdown of CPCs will be necessary.

AMTE: The Air Force should soon establish precise standard definit'nns of the
Computer Program Life Cycle phases to facilitate comparison of development
costs, schedules, and technioal performance, since the AFR 800-i, Vol. II
definitions are somewhat vague. When such better definitions ecome
availabe, SOWs should prescribe their use, rather than directing contractors
to define the phase boundaries, even with Government Zoncurrence.

tQ.h: Govereent appro-val of all Extended CUBS Element de'initions is
prescribed in the nodel SOW to facilitate apecification of useful cost
accounting categories, comparable across systems. Central coordination of
such categories is essential to the collectiin of comparable data during
different acquisitions. For ESD-aanaged programs, the Cost Analysis Division
(ACC) is responsible for this coordination.
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5.1.5.2.1.2 PDC 11062AB. Cost Infatuation $Sy~te.

*5.l.5.2.1.3 YK AIO62AC. C0st Schedule Sygtem. Control Cost &
schedule performance measurement using a single, formal, integrated
Government-approved system with a coinon data base that will serve both the
c~ontractor's internal uanageent raquirecents and the Govereent's needs " or
Cost information, as these are specified in -he contract and elsewh~ere in this
SW7 (see paragraphs 5.1.5.2.1.1 and 5.1.5.1.3). Use the Exte~nded CiBS as a
fr-amework for this management system. Generate monthly Cost Performance
Reports for each Extended CWBS Elenez-!t.

5.1.5.2.1.4 PBC A1062kLD. Lift Cycle Costs. Establish and~ maintain a

LIfe Cycle Cost (LCC) pr' -am as defined below. The LCC progran shall aim to

control developent of a '.S able to eet all its technical requireinents at
zinisrnu LCC. and wittiin the contract-specified LCC goal .... Estimate for each{ CPCI the ccst elements required by the Government-furnished LCC Model, and
document the specific estimating sethods used.... Compute montthly LCC
estimates for t~he CDS, each C! and each FA, ising the LCC t*Ael .... Conduct an
LCC review as part of thi monthly program management review ',ee SCAI paragraph

*5.1.5 .2.1). At each LCC review report current Cost azd per.'irmance :stizates,
* and identify all cnangcs from the previous month's LCC estimates. Explain all

differences in assumptions, estination methods, and other factors that ac-count
for the differences.... Assure that all engineers and aanagers understand the
LCC program's goals, its methods, and their own ICC-related
responsibilities.... Identify and report the impact on LCC of each related
set of Engineering Change Proposals.

5.1.5.2.1.5 PBC A1C62AE. -cheue ftj0Men. See paragraph 5.1.5.2. 1.

5. 1.5.2.2 PB 02.Mnfctrmfmeet

*5.1.5.2.3 FBC A10k2C. ronfiguration NanxMent. Appoint a single
manager responsible for conducting Configuration Management. Configuratic.n

?%naigement includes all effort n.:cessary t-j identify, audit, maintain, and

control the c'nnfigurati-- of CDS equipeent, software, and ,'elated
specifications. Prepare a Cornfiguratio-n Manageiment Plan 1CMi?) per MIL-STD-
483(IJS'F), Appendix I, def- ;ing the contractor organization and procedures for
Configuration Management. After Government approval of the CMP establish and
maintain a Conf iguration !Hanagemert program per the CM? a:.d MIL-STD-483(SAP)
MIL-STD-49O, Specification Practices, FMIL-STD-1521(USAF), and HlL-S-8349O.
Maintain a eurrent Functional Configuration Identification (PCI) and Allocated
Configuration Identification (ACII by prepa-ing ECPs to specifications, and
Engineering Change Orders (ECOs) to Erigineering Drawings, and by processing
all Governoment-approved configuration changes against the CDS System
Specificationl, the Development Specifications, and the related Engineering
Drawings incorporated in~ this contract. Develop a Product Baseline comprising
Lhe Govern-ment-aIpproved Product Specifications and related Engineering
Drawings prepared under this contract or provided as GFP.

5.1.5.2.4 PBC i062D. Integration of Analmses and Related
0"c puter Support.
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I=h: The anticipated reviin (i.e., Ch~ange 1) to ESDP 800-.t explains this
model SOV paragraph, witich should prescribe the automated management
information tooli to be used during performance of the contract.

95.1.5.2.5 PlC Al1062E. Cyality/Insoection. . ... Establish and maintain a
Software Quality Assurance (QA) progra per the CPDP and NIL-,-52779(AD).
StuMre Quality Assurance Program Requirement3a. The Goveriment reserves the

right to approve the contractor's software Q& procedures and to verify or
perform any inspections or tests that it deems necessary. Incorporate !n the
CP'DP the Software QA Program Plan requirements of NIL--59Z79(AD) paragraph
6.2.1i.e.

5.1-5.2.6 PBC 11062a. aTINFO.

5.1.5.3 PIC A1063- Intrattd L*Aistics 2UDDrt.... Store and account
for all CC1s and their documentation until the contract terminates.

5.1.5.3.1 PAC 11063A. Preoperational ;uDply Suport.

5.1.5.3.2 P8C 51063B. Packaging. Comply with Section G of the
contract, and with Section 5 (Preparation for Delivery) of the CD yse
Specification and of each CI s Development Srecification (if any) and Product
Speoificat ion.

5.1.5.3.3 PBC A1063C. Transportation.

5.1.5.3.14 IB~C A1061). Travel.

5.1.5.3.5 PBC A1063E. Maltenance.

5.1.5.3.6 PBC A1063G. Limited &jareV/Repairt P~.r_viionimi-

5.1.5.14 PAC A10614. Crew/H~uaFagtorsj. Plan and conduct a Human
Factors progran per.... Perform task and skill analyses to identify the tasks
required to operate, exercise, maintain, and modify the CDS equipment and
software. Establish th~e skills and esti-sate the time that each such task
entails. Estizate the numbers, skill catagories and skill levels Of the
personnel n~eeded to perform each task, assUring continuous CDS operatVion, and
Organic~ Maintenance by Goverrment personnel. Document the -esUlts in a Human
Operator/Critical Tasks Analysis Report. Generate a Positional Handbook for
each CDS operat±Lonal position and m~aintain it to reflect all pertinent system
changes during the contract.

5.I.I.24.1 pfr A10614A. H~an Exrineering.

5.1.5.4 2 LAC A10614C. Manpower/Personnel Reguirement.

5.1-5.4.3 PBC 1064D. HnFactfjors Tst & Evaluation.

65.1.6 PBC A1070Q. Data

55



5.1-6a Dliverable Data. Provide the Data (e.g., reports and machine-
readable computer storage med iz) spec ified in the CDII. included in the
contract, grmntitg the Government Unimiited lights to thea as specified in
ASFR T-104-9, 11013s in Data AGA COMbuter ARftiare. Recommend additions #o,
and deletions from, the CDII.. Nuber and mark per IIIL-STD-483(SAF), Appendi
II, all Data of the types specified therein. Account for the costs of this
Data in the categories defined in paragraphs 5.1.6.1 - 5.1.6.4 and their
subparmgraphs. For each Data item (specified by a CDAL entry) this task
includes only the effort that can be redueed or eliminated, or that will not
be incurred, if the Data Item were eliminated. The task includes the effort
to acquire, write, assemble, reproduce, package and ship Data Items with their
CDIL-prescribed content and format. The task also includes the effort
necessary to reformat, reproduce, and ship any Data obtained from the
contractor's own records or from commercial sources, but required by the CDEL
in a different format.

5.1 .6b DatA_ Hanazem.nt. Organization. Establish a single organization,
and designate a prime focal point, for Data management activity. Develop and
maintain the controls necessary to assure del ivery of each Data Item and
prevent unwarranted duplication of Data.

95 1 .6c Governinent Actess to Non-Dliverable Data.. Provide the
Government access to any internal Data, formal or informl, generated under
this contract. Such internal Data includes, but is not limited to, memoranda,
worksheets, design sketches, or coasluter-produced listings prepared by or for,
contiractor or subcontractoer personnel. Prepare and deliver monthly a Data
Accession List/Internal Data. which identifies all such internal Data by
author, source organization, title, date, and identification number. Allow
Government personnel to examine any Data Items on the list and provide up to
ten copies of each Data Item specifically requested. Goverment use c'f such
internal Data sha'll be 1l'-ited to legitimate purposes of CDS development,
training, mcdificat ion, and maintenance.

45.-1.6.1 PAC A1071. Technical Publications. Technical publications
comprise all Data Items whose CDRL entries specify their prepaiation per Data
Ttem Descriptions (DIDs) defined in category M1 of the DoD Authorized Pata
14.1t. Ine ptM Driytions (TD-3). This contract's technical
publication: tncluae Positional Handbooks, Users M4anuals . Computer Programming
Manuals, an~d Catalog and Glossary of' Computer Programs3 an%: Programming
Dcctentation. Propose any additional computer-related technical publications
deemed requisi'.e and, if tlhey are approved by the Go'errsent, incorporate
their identifi:!ation in the C?!)?.

5.1-b.2 PDC A1972. En~ineernp tata. Ti ru opie UDt
Itecs whose CDHL entries spe' ify their preparation per DI~s defined in TD-3
categorlos E, Hi, R, S anid T.

5-.1.6.2.1 ?bC A1072E. fagineering & Configurtion Dcc etation. All
Data Items prepared per TD-3 category E DI0s comprise this category. Thte
include the CP's?, specifications, ECPs, and the CPCIs themselves.
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5.1.6.2.2 POC £1072H. 1D Factors. All Data Items Prepared Per TD-3
Category B DID. comprise this category.

5.1.6.2.3 PAC A1012. Belated DesiUmAn euirememts. All Data items
(e.g.. the System Security Plan) prepared per TD-3 category R DID. comprise
this category.

5. 1.6.A P. A1OT2S. Svstem/&ab6stM Analysis. All Data Items,
(e.g., Technical Reports, Subsystea Design Anal',ysis Reports, the SEMP)
prepared per TD-3 category S DID. comprise this category.

5.1.6.2.5 PAC £1072T. *,n All Da;-3 Item (e.g., Test Plans, Test
Procedures, Test Reports) prepared per TD-3 category T DID. comprise this
cs2teaory.

5.1.6.3 PAC A1011. flament Dae. All Data Items prepared per TD-3
category A, F, L, P or V DID. eaprise this category.

5.1.6.3.1 PBC A1073A. Administrative Management. All Data Items (e.t.,
the Program Milestones, the Data Accession List/Internal Data) prepared per
TD-3 category A DID. comprise this category.

S-1.6.3.2 PlC A1071F. Financlal. All Data Items (e.g., Cost
Performance Reports) prepared per TD-3 category F DID. comprise this category.

5.1.6.3.3 PAC A1973L. Logistic Sunoort. All Data Items (e.g.,
logistics Plans) prepared per TD-3 category L or V DID. comprise this
category.

5.1t.6. P.C A1OZAP. Procurement/Production. All Data Items prepared
per TD-3 category P DID3 comprise this category.

5.1.6.4 ZBC A1074. Daq Ae*3sitor. Maintain a master engineering
3PtCification and drawing repository service for Government-approved documents
tha4. belong to the Govermuent. Maintain each document at the latest approved
level by incorp>orating approved change orders. Similar effort required for
the contt' ctor's internal specification/drawing control system is excluded.

5.1.7 PBC A10680. Ooerational/Site Actlvation

Perform thie tasks prescribed in paragraphs 5.1.7.1 - 5.1-7.4 and
their subparagraphs.

5.1.7.1 PBC £1081. Contractor Technical Su2oort. Participate In a
Goverament-conducted site survey at the National Command Center to determine
CDS ,Ate conversi.n requirements. Provide consultants to this tecs. Staff
the Ccaputer Program Development Facility (CPDF) end the Computer Program
Vaintenance Facility (CPHW) per the CPDP. (See paragraph 5.1.7.4).

5.1.7.2 PAC A1081. Site Conversion. A Government-led team will perform
site conversion at the National ceand Center, to include preparation of the
operational 3ite and the CPKF.
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05.1.7.3 PH 08IO. SntM A -&lv. Itallation A C teckM& an Site.

5.1.7.3.1 POc 10M. Operational Site Ouecmt. Assmble, install,
and check out the COS at the operational site prior to Its system-level
testing.

5.1.7.3.2 PiC 106B. CPDF CO$ kout. Check out the CPDF equipment and
software per the CPDP to assure their proper operation.

65.1.7.3.3 PBC 108C. CPW Checkout. Check out the CPW equipment and

software to assure their proper operation. Perfors these activities per the
CPDP.

5.1-7.4 PAC A1085. A? Swnort Facilities.

05.1.7.4.1 PBC 1065*. Cmmtr EP rm Develorment Facility (CPDF).
Provide at bhe contractor's plant an equipment and 3oftuare configuration, and
related supprt facilit-es, for the development, integration, and non-system-
level DT&E of all CDS software, per the CDS Sstem Snecification and the CPDP.

AIM: The CDS Sstem Secification is presumed to define the CPDF equipment
configuration and software configuration. The CPDP is preumed to prescribe
other CPDF requirements (e.g., schedules, support organization).

05.1.7.,,2 PIC 1108. 51 mnuter Prmram IJknSec Facility (CPfl).
Upon copletion of D&E, move the CPDF equipment, software and related
fcilities to the ational Comeand Center, where it shall comprise the CPt.

MM: See the Softuire cuisition finageent Guide: Sof&!wre Develonot and
Mintenace Facilities for more detail on requlrement and tool descriptions.
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APPEMnIX A

VON BLEAKDOWI "MRUCTURES

Knowledge of Mork Breakdown Structures (VBS9) is prerequisite to SOd
preparation because VBS and SO0 structures must at least partly correspond
(see Section 2.1.1) and because identical codes (see Section 2.1.3) mst
identify corresponding SOV paragraphs and the Elements of certain VBS9. Each
lBS Element represents a well-defined task or product, or a hierarchical
aggregation of these, to be developed or otherwise acquired during the
systemfs existence. Same VBS Elements prescribe, or Include, the development
of softare.

MIL-STD-881A prescribes preparatiov of several types of MBS during
planning for acquisition of INjor Defense Systems and many Less-Than-Iajor
Systems. The criteria for mandatory application of MIL-STD-881A include an
est1mated Research, Development, Test, and Evaluation cost greater than $10
million. AFSCM 173-i, Prmram Breakdowm Structure and Codes, supplements MIL-
STD-8811 for programs managed by AFSC (e.g., Electronic Systems), if
prescribed by the PH) or by AFSC Form 56.0 AFSOI 173-1 requires preparation
of Program Breakdown Structures (PB5S). These are generally consistent With
the BSs prescribed by MIL-STD-881A, but are somewhat more elaborate-** This
guidebook applies the term MIS generically to both, except where it must
distinguish them.

1. hat O Are

Basically, a IS is a hierarchical (i.e.. tree-structured)
representation of the tasks and the products (e.g., equipment, software, data)
that comprise an acquisition. A VBS depicts the chief order in which these
tasks ard products will be aggregated for purposes of cost accounting. The
single highest-level MBS Element represents the overall collection of tasks
and products; e.g., a Comand, Control, and Comunications system as a whole.
The second-level Elements represent the whole's major parts. .he depth (i.e.,
number of levels) of a particular MIS depends on its type. The depth of a WBS
also depends on the level of detail at which the Government wishes to monitor
and control development effort. In some types of MIS certain branches extend
more deeply than others. In every MIS tte Elements at the same level are
disjoint (i.e., they represent non-overlapping groups of tasks and products).
Table A-I illustrates a three-level WBS of even depth. Table A-2 shows a
deeper MBS in which some of the branches extend to fewer levels than others.

* AFSCM 173-, paragraph 1.3. ?aragrap. 1.5 says that AFSCN 173-4 does not
apply to basic research, exploratory development, engineering studies or
to program wide management support.

06 AFSCM 173-4, paragraph 2-2 explains the nain structural differences.
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Table A-I

ELECTROKIC SYSTEM SNNUY VOK M8UOM S10UCUW

Level ft

I Electronics System
2 Prime Missicn Equipment
3 Integration and AsLmbly
3 Sensors
3 Comunications
3 Autonatic Data Processing fauipment
3 Computer Progrems
3 Data Displays
i Auxiliary Equipment
2 Training
3 Equipment
3 Services
3 Facilities
2 Peculiar Support Equipment
3 Organizational/Intermediate "Iucluding fluipment Coon to Depot)
3 Depot (Only)
2 Systems Test and Evaluation
3 Development Test and Evaluation
3 Operational Test and Evaluatiom
3 Nockups

3 Test and Evaluation Support
3 Test Facilities
2 System/Progrm Management
3 Systems Engineering
3 Project Management

2 Data
3 Technical Publications
3 Engineering Data
3 Management Data
3 Support Data

3 Data Depository
2 Operational/Site Activation
3 Contractor Technical Support

3 Site Construction
3 Site/Ship/Vehicle Conversion
3 System Assembly, Installation & Cbe lkout on Site

2 Comon Support Equip mt
3 Organizational/Interuediate (Including Equipment Comon to Depot)

3 Depot (Only)
2 Industrial Facilities
3 Construction/Conversion/Expansion
3 Equipment Acquisition or Modernization
3 Maintenance

2 Initial Spares and Initial Repair farts
3 (Secifv by allowance list, grouping, or hardware Uement)

MIL-STD-881A, Appendix B.
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*2.

Prior to FF preparation, V33s are used to define the roles and primary
products of an acquisition's Government participants, and to define groups of
tasks appropriate for contractors.' Also, costs are estimated for the
Elements of certain types of VBS and aggregated as a basis for planning and
program approval. Later, actual costs are accumulated over time for each
Element. This information is sumarized in required reports to higher
headquarters. The progress cost history by Element can also be used to
Identify problem areas need in special Program Office attention. These cost
histories can also help to develop successive projections of costs to complete
the acquisition and its parts. Ultimately, such cost histories can be used to
estimate the costs of similar activities and products on other progrems,
provided the corresponding Element definitions are comparable. Thus,
appropriate definitior of VBS Elements is quite important. Application of
this principle to software is especially important if we are to have a sound
quantitative basis for estimating the costs of software for future systems.

Although a liS depicts the principal order for summing its Elements'
costs, other cost breakdowns and orders of aggregation are often desirable.

mong these other cost zeccoucting categories are:

a. System configuration grouping (i.e., system, Segment
(if any), Functional Area, CI, equipment compocent or
CPC, and possible further breakdowns);

b. Acquisition Life Cycle phase or Computer Program Life Cycle phase;

c. Type of product (e.g., operational Executive, application program,
compiler' (by programing language), utilities); and

d. Standard accounting categories (e.g., direct labor, aterials,
computer rental, overhead(s)).

Cost information in several other categories may be desired, prescribed,
collected, and snwarized. The unambiguous and efficient processing of such
multi-dimensional information requires definition of each lowest,-level Wes
Element as a cell in a n-dimensional array, where each dimension corresponds
to an order of aggregation. Each such Element aust also be assigned a
corresponding key by which the data collected for the Element may be
extracted, sorted, and summarized. This need can be satisfied in part by
appropriate use of current Program Breakdown Codes (PBCs) (see Section A3).
However, major revision of the PBCs, now under study, will be necessary to
encode all desired categories. In addition, other information usually
collected separately from cost data (e.g., CPC size and execution time data)
must be associated with the right Elements' cost data if meaningful
comparisons are to be made.

i AFSCN 173-4, paragraph 4-2c.(2).
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A3. Elemet Def initions M o!

The activities or products that comprise each Element =at be well-
defined. The definitions of the Elements at the first thre levels (termed
Level 1, Level 2 and Level 3) are proscribed In KIL-ISTD4861A appendices.
AFSQI 173-4 extends the prescribed levels, and defines additional Elemets.
It also assigns standard PUCs to these prescribed Elimnts, and states rules
for frming PBCs for acquisition-specific Elements. The POC3 are designeA to
sup~port uniform coat accounting across systems. Each of the five AFSCI 173-4
attachments identifies a set Of standard Elements, kacludes their official
definitions, and presents their PBCs. The anticipated revision (i.e., C!ange
1) of ESDP 800-4, Statemt of Vork Preparation Guit, incorporates additional
standard VDS Elements and their PBCs. These should be used, where
appropriate, in ESD-2anaged programs. Table A-2 compiles the standard
Electronic System WIES Elements from these three sources and includes the
corresponding PBCs.

The Program Office must identify lower-level Elements (and any mon-
standard higher-level Elements desired), prepare these Elements - definitions,
and assigM them PBCs consistent with the standard Elements' PECs. AFSal 173-
4, Chapter 3, explains PBC structure and requirements for deriving PBCs for
progra-specific lower-level Elements. Sore zodes, identified as "Restricted*
in the AFSCM 173-4 attachments, may not be used without Hq. AFSC (ACC)
approval, per '.FSCI 173-4 paragraph 5-2.b(O). For ESD-managed programs, ESDP
8O0-4 (Change 1) supplements these rules.

For lIDS Elements which are subsets of the Prime Mission Product, ESDP
800-4 (Change 1) defines Extended PBCs, each comprisi;-4 a main portion formed
per AFSCIN 173-4 rules plus a suffix that indicates the Elenents3 Position in
the system configuration. This sUffix, called a Configuration Identifier,
specifies the Position of each software, equipment and integration Element in
the Configuration Tree (e.g., the Specification Tree) in contrast to its
Position in theO MIB. A Configuration Identifier consists of 3/0 followed by
one or more digits or letters. The first of these specifies the Element s
System Segment (if any), or otherwise the system as a whole. The second (if
any) digit or letter specifies '%ae Functional AMe (see LCFZ, Section 4.3) to
whiich the Element applies. Any third digit or letter indicates which
Configuration Item within that Function~1 Area to whiich the Element arplies.
Successive digits or letters should be used for any Elements that apply to i
components te.g., CPCs) or further CI breakdowns. The digits 1-9, and then
the letters A-H, J-9, and ?-Z, should be used as successive values of each
Configuration Identifier position. Table A-2 and Table A-3 footnotes
illustrate Extended PBC formation. Table 4 and Exhibit 1 contain several
additional examples of Extended PECs.

Table A-3 contains Interim Standard PM~ for identifying the type and the
Computer Program Life Cycle p~ase (see LCEG, Section 8) of each Computer
Programs VBS Element subset (i.e., each CPCI, CPC, etc.). The Interim
Standard PBC3 nave the fors: s421xx[yI, wh~ere

s is a code (i.e., L, B, . . . ) that identifies the software's

suppl ier;
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421 identifies the Elemnt as a sof tware product;

xx 13 an alphaz~meric code (which excludes the letters 010 & go.) that
designates the software type; and

y when used, is an alphabetic code (i.e., A-F) that idertifies the
Computer Program Life Cycle phase to thIch the Element applies; if y
is not used, the Element i ,, presumed to encompass all such phases
covered by tne contract.

Each position of Pxx* may asse 24 alphabetic values. Also, the first
"Ixu position may assime 9 numeric values but the second OxxO position my
not, per AFSM 173.4, Chapter 3. Thus, this code can represent 33 x 24 or 792
different software types. Since Table A-3 defines fewer than TO software
types, there is plenty of room for potential expansion.

The interim Standard PBCs should be applied to all costs associated with
the design and development of new software, and to the purchase or rental of
comercial softwre.

In addition, contractort should be required to break down and report MI
UK MUa~ by the follovine software analogs of the standard VBS Level 2
categories applied to the entire syst, i.e.:

Z&TvlmnarY2fyr CteoyI

4210 Computer prograas tanalysis, design, coding, checkout:
,purchase, or rental costs ot,'ly)

4220 Softuare-peculiar training

4240 Equipment required speifically for software development
or maintenance

4250 Testing of scftwre

4260 Softwiare-peculijar .anage~ent and engineering

4270 Software docu.mentation

4285 Softwaare development and maintenance facilities

4290 Other software-r,,lated costs

4 20N Summary of all softae-related costs.

Wherever meaningfu. this breakdown sh~ould extend to the lowest of the CPCI
level, the Functional /a-ea level, or the System Segment level, and should be
encodrA by suffixing one-, tuo-, or three-Character Configuration Identifiers,
respectively, to the basic PBC. E.g., PBC 4250/2 wo~uld enccde Segaent-level
software testing costs3 asseciated with the System's second Segment.
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Whenever the softro-related activities share facilies, supplies Or
services used to develop olber portions of the sYsteM, the contractor should
be directed tc apportion their costs equitably aong the system's different
product categories (e.g., Cmmuications, Computer Progm, Autoatic Data
Processing Equipment, Sensors). To encourage consistent apportionment acros3
acquisition programs, tacti Program Office should coordinate proposed
apportiotment rules with the staff organization responsible for central
colection and dissemination of cost accoumtirg dat.a. For ESD-.anagedj programs, coordination with the Cost Analysis Division (ACC) anid the Computer

Systems ?zgineering Directorate (MICI) is required.

The Interim Standard Softwre Types and PbCs in Table A-3 are termed
"interimm because they are likt ly to chatwe 43s softwre cost data, and related

experience, accumulate. Ater such further development, their standardization
in a future revision of AFSCI 173-4 is planned. An anai;ous definition of
tys.e codes for Firrare (PBC 4310) 13 currently under consideration.

The complete set of Element definitions for a particul:hr VES are termed
its Dictionary.

The Intermediate Command Cost Analysis Division (ACC) must be consulted
about all proposed new and modified P5C assignments, Element definitions, and
VBS structures (see Section 2.2). This is especially important because the
decision., made about these matters can subtly effect cost acccunting,
visibility into contractor activities, and Government control of these
activities.

A4. WBS Tvves and Evolution

HIL-STD-851A (paragraphs 4" & 5) identifies seven types of VBS and
prescribes their i:.evelopnent sequence. In its paragraph 5-2, AFSC4 173-4
defines a PBS analog of each lIBS type prescribed by 141L-STD-881A and mandates
a very similar development process for them. The chief differences betwieen
PBSs and MIL-STD-881A hBMSs are:

a. some differences in the names of prescribed Slvments;

b. the assignment of PBC3 to PBS Elements (?IIL-S!D-881A prescribes
none);

c. the adatory inclusioni of certain prescribed Level 4 and Level 5
Elerents in soce PBSs.

Subsequent subsections describe the analogous pairs of KIL-STD-e81A VBSs
and AFSCM 173-4 PBSs, their uses, and their differences. both members of a
pair are discussed, because either may apply to a particular acquisition,
depending on the program's type, size, & importance, and on 3pecific
direction. Because AFSO( 173-4 identifies s-ome of the same types of PBS by
different terms, this guidebook uses the tern tiA. ses L33ot standard.
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Table A-2

ELCTI C STmST STANDAU DBS 1a ELWS

Element
t _ 3 Standard Elment eM

1 1000 1,2,3 1 Electronic System' e

2 1010" 1.2,3 3 Prime Mission Product
3 1110 1,2,3 1 Integation and Assembly
3 2110 1,2,3 1 Snsors
3 3110 1.2.3 1,3 Commnicatious
3 4110 1,2,3 1 Automatic Data Processing Equipment
3 4210@ 1,2,3 1.3 Computer Programs
3 4310W 3 3 Firuiare
3 5110 1,2,3 1 Data Displays
3 6110 1,2,3 1 Auxiliary Equipment
3 8110 2,3 2 Air Vehicle
2 1020 1,2,3 1,3 Training
3 1021 1,2,3 1,2,3 Equipment
3 102"[ 1,2,3 1,2,3 Facil ities
3 1029 1,2,3 1,3 Services
2 10%0 1,2,3 3 Peculiar Support Equipment & Maint-

enance (ncl. Maintenance Concept)
3 1041 1,2,3 2,3 Organizational/Interned iate
3 1044 1,2,3 2,3 Depot
3 1049 2 2 Other
2 1050 1,2,3 1 Systems Test and Evaluation
3 1051 1,2,3 1,2,3 Development Test & Evaluation
3 1053 1,2,3 1,2 Operational Test nd EvaLuation
3 1052 3 3 Combined DTE and OT&E
3 1055 1,2 1 Mockups
3 1056 1,2,3 1,2 Test and Evaluation Support
3 1057 1,2,3 1,2 Test Facilities
3 1059 2 2 Other System Tests
2 1060 1,2,3 3 System Program/Project Management
3 1061% 1,2,3 3 Systems Engineering Management
4 1061A 3 3 Reliability

4 1061B 3 3 PAintainability
4 1O61C 3 3 Parts Control
4 1061D 3 3 Womenclature
4 1061E 3 3 Aero3pace Environment
4 I061F 3 3 Transportability
4 1061G 3 3 Electromagnetic Compatibility
4 1061H 3 3 Radar Frequency Management
4 10614 3 3 Security
4 10 3 3 Survivability 'ulnerabiiity
4 1061L 3 3 System Safety
4 1061m 3 3 Communications Long Lines
4 I061N 3 3 Radio Frequency Management
4 1061PS 3 3 Value Engineering
4 1061Q 3 3 Availability
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Table A-2 (Continued)

Element Nme
Levi noA ar Standard Elownt Mae

3 1062 1,2,3 2,3 Supporting Project management
Ac tivities

4 1062A 3 3 Programaagement
5 1062 3 3 Program/Contract dork

Breakdown Structure
5 i062A1 3 3 Cost Information System
5 1062AC 3 3 Cost Schedule Systems
5 1062AD 3 3 Life Cycle Costs
5 1062 3 3 Schedule Management
4 1062B 3 3 Manufacturing Management
J1 1062C 3 3 Configuration Management
- 1062D 3 3 Integration of Analyses

and Related ComputEr Support
4 1062E 3 3 Quality/lnspection
4 1062F 3 3 Ptotcg-aphic Documentation
ft 1062G 3 3 STINFO
3 1063 3 3 Integrated Loristics Support
4 1063A 3 3 Preoperational Supply Support
f, 10639 3 3 Packagng
4 1063C 3 3 Transportation
ft 1063D 3 7 Travel
4 1063E 3 3 Maintenance
f 1063G 3 3 Limited Spares/Repair Parts

Pro)visioning
3 1064t 3 3 Cre/Htman Factors
4 1064A 3 3 unnan Engineering
4 1064B 3 3 Biomedical/Life &,pport

Equipment
ft 1064tC 3 3 enpower/Personnel Requir-ments
4 1064,D 3 3 Human Factors Test & Evaluation
Z 1070 1,2,3 1,3 Data
3 1071 1,2,3 1,2 Technical Publications
3 1072 1,2,3 1,2,3 Engineering Data

1072E 2 2 Engineering & Configuration
Documentation

ft 1072H 2 2 Huen Factors
f 1072B 2 2 Related Design Requirements
4 107ZS 2 2 System/Subsystem Analysis
A 1072T 2 2 Test
3 1073 1,2,3 1,2,3 Managemsnt Data
f 1073A 2 2 Administrative Management
f 1073F 2 2 Financial
f 1071L 2 2 Logistic Support

1073F 2 2 Procurement/Production
3 NONE I I Support Data
3 1074 1,2,3 3 Data Repository
2 1080 1,2,3 1,3 Operational/Site Activation
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Tabls &-2 (Concluded)

Element
s I-Sure# Sourcet _azhdard Element *mme

3 1081 1,2,3 1,2,3 Contractor Technical Support
3 1082 1,2.3 1,2,3 Site Consti-action
3 1083 1,2,3 2,3 Site Corversion
3 108 1,2,3 1,2,3 System Assembly, Installation and

Checkut on Site
3 10850@ 3 3 ADP Support Facilities
3 1089 2 2 Other Site k-tivation
2 9200 1,3 1,3 Common Support Equipment
3 NNE 1,3 1 Organization. l/Intermediate

(Including Equipment Comaon
t, Depot)

3 NONE I Depot
2 WN E 1 1 Industrial Facilities
3 NONE 1 1 Constructicn/Coiiver.ion/Expansion
3 NONE 1 1 Equipment Acquisition

or Modernization
3 NONE 1 1 Maintenance
2 9600 1,3 3 Initial Spares & Repair Parts
3 NOIE 1 1 (Specify by Allownce List,

Groupirg or Hardware Element)

* Prefix this code with the letter (i.e., A,,...) assi.,ed to the source
of the product or service when this letter 1s known. See AFSCM 173-4,
paragraph 3-3a and Figures 5-3 through 5-8.

# Source Code: I = MIL-STD-81IA, Appendix B.
2 = AFSCM 173-4, Attachment 4, Section C, Part 1.
3 = E.)P 800-, (Change 1), Figure 2-1.

Of Substitute the specific system's name for this Standard UIement name.

#t For ESD-managed programs, append a Configuzation Identifier to the
PBC3 for equipment, software, and integration Elements representing
products or services tpplied to distinct System Segments, CIs, CI
components, etc. a Configuration Identifier consists of wI" follou'ed
by one or rore digits or letters that specify the Element'3 Position
in the System Configuration. A PBC and its Configuration Identifier
form an Extended PBC. For example, the Extended PBC "B11111211 wculd
identify integratioa of the Cis in the first Functional Area of
a System's second Syntem Segsent.

C Apply Table A-3"s Interim Standard PBCs to lo'ier-evel Computer
Programs Elements.

@@ Use of this PBC is tentative pending revision of ESDP 8C-4.

% 'Se last two entries in Table 1.
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Table A-3

INTERIM STAJNDARD SOFTWARE TYPES AND PBCs'

Type
*B . G Index # Type cf Softwa-e

4210 - Computer Programs
4219 1. Opzrational Software#
4211 1.1 Application Software##

11212 1.2 Operational Executive#*
1212A 1.2.1 Computer Resource Management
4212B 1.2.2 Computer Ozerator Interface
4212C i.2.3 Other Terminal Operator interface
4212D 1.2.z Special Device Interface
4212E 1.2.5 Otner Input or Ou'.put
4212F .2.6 Error Handlirg/Reconfiguration/Recovery
Z212G 1.2.7 Multi-Computer Configuration Control Protocol
4212H 1.2.8 Performance Monitoring & Data Collecticn
4213 1.3 Operational Data Base Hanageent##
4213A 1.3.. On-Line Data Base Retrieval & tpdating
4213B 1.3.2 On-Line Data Base
4214 4 .4 Operational Exercise or Training

4214A 1.4.1 Control of Exercise Zeuencing
42114B 1.4.2 Operator Perfor-mance Data Colleo-tion
4215 1.5 On-Line Equip-ent Diagno.stic
421Z 2. Support Softw-are##
421A 2.1 Operating Sys:en##
421AA 2.1. I Conputer Resource Management
421AB 2.1.2 Conputer OperAtor interface
421AC 2.1.7; Otner Ter-nal Operator interface
421AD 2.1.4 Other input or C-.tput
;2 1AE 2. 1.5 rror-i;ardl ing/Reconfiguration/Recovery
421A4 2.1.6 Peri'o,-,ance FMonitoring & Data Collection
421B 2.2 Conput.er Equipent Maintenance##
421BA 2.2.1 Off-Liie Diagnostic

"21C 2.I Software De'elopment & .-intenance##
421CA 2.3.1 Higner-Order Langjage C~mpiler
421Cb 2.3.2 Azse=b_-.r
421CC 2.3.3 De bugg ing
4.ZIC, 2. .. Loader o.- Editor
42,D 2.& Off-Line Da- Base Management##
421DA 2.k.I BData Base :efinition
42 1DB 2.4.2 Data Base :nitializalion or Updating
;21ZC 2.4.3 Data Base ?'trieval Output Formatting
421 D 2 . Daa B.!s F- s-ruct'1ing
-2'fE 2.4., Cff-L-.ne Data Base
2"5 2.5 Syste= Design & Mo aifcation##

4_IE.A 2.r.1 System BDesign Data Base
42 1Eb 2.5.2 Syste= Design Data Base Processor
421EC " 3 Syste. ?er'cr-ance Sixulaticn

Perfor--ance Data Rei;ction I knalysis
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Table A-3 (Concluded)

Type
Th* nlIex# De of Software

421F 2.6 System Test Softwaref#
421FA 2.6.1 Test Case Generation
-21FB 2.6.2 Test Presentation, Control I Data Recording
-21FC 2.6.3 Test Data Reduction
421FD 2.6.4 Test Analysis
,21G 2.7 Utilities##
421GA 2.7.1 Media Conversion or Format Translation
421GB 2.7.2 Sort/Merge
421GC 2.7.3 Progra U.brary Maintenance
421H 2.8 Adaptation Software##
421HA 2.8.1 Equipment or Software Configuration Data
421HB 2.8.2 System Generaticn
421J 2.9 Off-line Exercise or !raining##
421JA 2.9.1 Scenario Preparation
421JB 2.9.2 Data Reduction
121JC 2.9.3 Exercise/Training Analysis
121K 2.10 Project Management##
421KA 2.10.1 Project Event Status Accounting
421KE 2.10.2 Schedule Haintenance/Projection
421KC 2.10.3 Financial Accounting

Apply to each WBS Element the PBC tnat best defines the software product

(i.e., CPCI, CPC, cr major routine) to be acquired.

*O Prefix this code with the letter (i.e., A, B, C...) assigned to the

software's supplier, if known (see AFSCM 173-4, paragraph 3-3a and Figure
5-3 through 5-8). If the Element's definition limits it to a particular
Computer Pr.ram Life Cycle phase (see LCEG, Section 8), if necessary pad
the code with "*" to six characters. Then suffix it with a letter (i.e.,
A-F) tnat represents that phase's position in the sequence of phases.
Then, to form an Extended PBC, append a Configuration Identifier, i.e.,
aI plus index digits or letters that define the WM Element's position
in the systes configuration. For instance, PBC B42,502/132 identifies
the Design phase of an On-Line Equipment Diagnostic Program in a system
procured from the acquisitin program's second source. This computer
program is also the second CI of the third Functional Area of the
system's first Segment (if any) or otherwise of the system itself. The
Configuration Identifier etust contain four characters to aesignate a CPC,
and five to desiinate a major CPC part. See Table 4 for other examples.

# Indicates the software type's position in this type classification tree.
Not directly related to WBS Level.

#t Code as this type of software:
1. similar software not otherwise defined by a Table A-3 PBC; or
2. aggregates of other cortponents of this type.
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A. 1 Catozorv mar WBS. and S&iary Mans ecat Strmctures

MIL-STD-881A defines seven wE& uhich it terms Category Sumary

VBSs, for Aircraft Systems, Electronic Systems, Missile Systems , Ordnance
Systems, %ip Systems, Space Systems, and Surface Vehicle Systems,

respectively. Each Category Summary WBS consists of a complete set of Level

1, Level 2, and Level 3 Elements and their definitions, appropriate to systems
of that category. Only the Electronic System Summary WBS includes an explicit
software Element (i.e., Computer Programs). Softiare-related 3c.tiities and

product3 are aggregated with other types of activities and products in other

Electronic System Summary WBS Elements, and in Elements of the other six
Category Summary WBSs. Table A-i depicts the Electronic System Sumary MRS.

The single Level 1 Element always represents the entirc .ystem being acquired,
includitrg e(,uipment, software, and data, plus effort such as training, testing
and systems engineering needed to develop and install it. Such a whole system

might be a Major Defense System, or an elaborate software system prucured
separately fcr execution on 2cputing equipment previously acquired. The

Le'el 2 Elements in a Category Summary iiBS are the Prize Mission Product plus

the major categories of effort or auxiliary r-oducts normally associated with
its acquisition and support. The Level 3 E.ements are standard subdivisions
of the Level 2 lements.

AFSCO; 173-r (paragraph 5-3a) terms St-ary Management Structures the

PbS Equivalents of tne Category Su ar., WB;Ss. There are five such categories:
ircraft, Electronics, Ordnance, Space, and Missiles. Tnese are equivalent to

five of the seven MIL-STD-881A categories. Each is defined in Section C, Part

I of ; separate AFSC-M 173-4 attachnent. Unlie the Category Summary WbSs, the
AFSCY 173-4 Suinary Nanage-ent Structures define a PBC for each of their

Elements.

The &m~ary Panagement Strictures use somewhat different names than

the MIL-STD-861A appendices to ,dentify equivalent Eleents (e.g.,

"Comunication Equipment - Total* vs. "Coirnications'), although the usually

minor differences permit matching equivalent Elements. The SISmary Management

Structures also define a few "evel 4 and Level 5 Elements (e.g., *Engineering

and Configuration Documentation" under Level 3 "Data - Total"). More
troublesome are ocission of somme Elements defined in MIL-STD-881A Category
Zunary iBSs (e.g., OSupport Dalt-a), and inclusion -f other Elements (e.g.,
"Other System Tests") =issing from Category Su ary W Ss. These discrepancies
will presumably be rectified in the next version of AFSCM 173-4. (The current
version is 29 months older than MIL-- TD-16"A). ESDP 6OO-4 (including Change
1) contains standard WBS Elements that partially briqe tne gap. Table A-2,
whicn combines the Electronic System Suzary iBS, The Electronic System
Suonary Management Structures, and tne Standard ESDP 5O-t WES Elements,

indicates their sizilarities and differences.

A4.2 ?rehr-inary Project Su=-ry 5S ana .rel.=:narv Sur=ary PBS

FIL-ST, -=6&A fparagraph .1.1, directs the Z epartzent of Defense
(DoL,) Conponent (e.g., tne Air Force, in charge of an acquisition to prepare
auring the Conceptual Pnase a ?re-.=nary P.-o3e::t S.zary . l S encompassing all
progra= act:vities, a a tasis for progran approva.. A Prelininary Project
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Summry lIDS is compiled by selecting from one or more of the Category Su~mry
VEi4s the subset of ElemePts pertinent to the planned system. Like its
sources, the result is normally a three-level structure. Howver, it may
contain Elements at or below Level 4 if based on appropriate Systems
ftineering effort.

A Preliminary Sumary PBS; is the AFSCK 173-4 equivalent of the
Preliminary Project Samary lIDS, (See, e.g., AFSCM 173-4, Figure 5-2). *.FSCM
173-4 directs its compilation by selecting appropriate Sumary banageme t
Structure Elements3. As a result, the Preliminary Sumary PBS may contain
Eleme-ts below Level 3. For ESD-managed program3, Table A-2 may be a
convenient source of such Elements.

The Program Office Cadre, if formed, complles the Preliminary
Project Sunary iBS or Preliminary Sumary PBS. Otherwise the Intermediate
Comnd planning staff does so. At ESD, coordinatio." with the Cost Analysis
Division (ACC) is required. &FSCK 173-*i directs that the 1.relininary ScNary
PBS and its Dictionary be included in the RFP for each planned post-Conceptual
Phase contract.

A4.3 Approved Project Inarv lIBS and ADproved Suma.= PBS

Each of these Sumary MBSs is developed from !ts preliminary
counterpart (see Section A4.2) as Z result of review and approval actions.
For a Major D~efense System such action includes Defense Systems Acquisition
Review Council (DSARC) consideration and the Program Decision (see LCEG
Section 3-4). The approved version can thu~s be expected by the early
Validation Phase. This approved version must be included in all RFPs for
Full-Scale Development Phase contracts. Per MIL-STD-881A (paragraph 4-9), the
Elements of the Approved Projec-t umsary lIES or Approved Sumary PBS must be
defined to relate easily to the Contract Line Items (see Section C2.1), Cls,
Govearstent-Furnished Property (GFP), Preliminary Contract WBS Elements (see.
Section A44) and SOd tasks, or aggregations of each.

A. Preliminary Contract UIS

Both MIIL-STD-81A and AFSCIM 173-4 use the same term for this type cf

IB.S. The Program Office must prepare a different Prelimuinary CWBS for each
planned contract (or equivalent Government interagency menorandum of
agreezent) from tr'e appropriate Project S4-ary WIES or Suary PBS version by:
(11 selecting a subset of the source's EFlements, an~d (2) sutdividing an
appropriate sutset of these into Level 4, L.evel 5, and possibly lower-level
Elecents. AFSCH 173-t4, in Figures 5-3 through 5-7, illust.rates the process.
All t;,anches of tne Preliminary Contract lIES need not have the same depth.
For Validation Pbase contracts, the Preliminary Project Siummary lIES or the
Prelizzinary S=u-ary PBS must normally be used as the primary basis for the
Prelinirary Contract lIES, since the approved version is unavailable. For
Full-Scale Developcent, Phase and later phase contracts the Approved Project
Suvazy lIES or the Approved Suary PBS will be used instead. The appropriate
Prelizinary ClIBS cust also be included in the RFP for each planned contract.
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For ES)-managed programs, Table A-2 should be reviewed as a source
of standard lower-level Elements that may be appropriate to a Preliminary
Contract VBS. In addition to standard Elements, Elements representing syste*-
specific breakdowns of the Prime Mission Product and its Level 3 components
(e.g., Computer Programs) must be prepared. For example, the CIs, if already
defined, must be identified as Preliminary CIBS Elements. For a Validation
Phase contract, the CIs will not normally be know. Bowever, for a Fall-Scale
Development Phase contract, the CI definition should be available as part of
the Allocated Baseline (see LCEG, Section 4.3.1).

In addition, Elements covering certain CI subsets, and distinct
Elements for each of the integration, training, peculiar support equipment,
test., engineering, management, data, etc., associated explicitly vith certain
of the system's product Elements, may be desirable. The recent Precision
Beitter Location Strike System (PELSS) procurement (an Aeronautical System
Division product) defined such distinct support Elements at several levels in
its Prelimirary CWBS.

For ESD-managed prograns, Table A-3 should be consulted as an aid to
preparing ?'Cs for Elem!ents defining softwarc products (e.g., CPCIs or their
subsets). To cotain unambiguous software development cost data, a separate
Element should be defined for each Cooputer Program Life Cycle phase (see LCEG
Sec t ion 8) of each software product to be developed. This breakdo m nay be
included in the Prelininary CWBS or the winning Offeror may be required to
extend the CWBS accordingly (see Section A4.6).

Properly defining a Pr* iinary CWBS fcr each planned contract is a
crucial acquisition planning activity, and an essential prerequisite to SOW
preparation. The Preliminary CBS is very much influenced by the system
design, and by concepts of systeM acquisition nanagement, operation, training,
and maintenance. Because of their close relationship, the Preliminary CIBS
may change during SOW preparation.

A4~.5 Contract WBS5 ((b'BS)

The CsBS for each contract is developed from the corresponding
Preliminary CBS by Government negotiation with the winning Offerer. Per MIL-
STs-881A (paragraph 5.3.2), any teontractor-proposed changes require the
Progra ManagerIs appro.val, and ust be consistent with the Approved Project
&=:ary WES or Approved Skaary PBS. The CMBS becones part of the contract.
The negotiated CWBS £lements should correspond to, rather than cross, the
ccntractor's existing maragement and cost accounting categories, if the
Government deems these categories adequate. To use a management and cost
accounting structure familiar to the contractor is less expensive than
irposing a new one, and will probably yield more accurate data.

A4.6 Extended CiBS

Each contractor may extend his CBS by further defining Elements at
lower levels to serve his ow nanagenent objectives. However, his costs Oust
te traceab'e by the Goverr.ent to the lowest level Elements he defines. He
need not report costs routinell at tn:s level, unless his contract so directs,
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but must be able to assemble the information at Pragram Office request.
iioever, this reporting Is most likely to be realistic if routine, and if the
Extended 0133 categories reflect both the contractor's interna acounting
system and (where appropriate) the actual structure of the CI under
development.

To collect sound software cost data as a basis for future .wftwre
cst estimates (see Section £2), softuare development cost data sbold be
accumulatd separately for each CPCI to be developed under the contract, and
for their Computer Prrm Components (CPCs). This data should be further
segregated by Computer Program Life Cycle phase (see LCEG, Section 8). To
assure routine Government acquisition of this information, a SOV task should
direct the ontractor to extend the CUM accordingly, and to report the
corresponding software development costs in monthly Cost Performance Reports,
separately for each such Extended CM3 Element.

A sialar need exists for software size and timing data, as a basis
for estimating the performance of future softuare. Hence, a SOV task should
requivre size and execution time data for each CPCI and CPC defined in the
Ext'aaded C01S. (See Exhibit 1, paragraphs 5.1.5.1.3 and 5.1.5.2.1.1).
Ultimately, experience may show that this data must be collected for portions
of CPCs (i.e., individual routines) if such data is to be comparable.

A4.7 Project WBS and fxtendr&_FS

The Program Office is responsible for developing these by
aggregating all Extended CWBS Elements with the Approved Project Sumary lIS
Eleacnts or Approved Sumary PBS Elements that represent work from all the
development organizations. IL-STD-881A (paragraph 5.4) directs development
of this VBS (which when complete fully depicts the entire acquisition). This
development must begin when the first contract is awmrded, continue as
subsequent contracts are awarded (and as the program changes), and be complete
by the end of Full-Scale Development.
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APPEDII 9

THE SOMCE SELECTION PULS

AFR 70-15, SoMrce Selection Policy and PEedUMes (paragraph 2-2)
prescribes preparation and approval of a Source Selection Plan (SSP) as a
prerequisite to RFP completion and release. Paragraph 2-2 .urther defines S5P
content, and responsibilities for its development. The SSP must contain the
approach and Government organization, plus the criteria and schedule for
proposal evaluation and contractor selection.

Per AFN 70-15 (paragraph 1-3), the 35? mot be approved by the Source
Selection Authority (SSA). For Air Force-managed Major Defense Systems, All
70-15 (paragraph 1-5) prescribes the Secretary of the Air Force as the SSA,
unless the Secretary of Defense directs otherwise. The Secretary of the Air
Force may delegate this authority, but not below the level or an AFSC Division
Commander (e.g., Commander, ESD).

A lower-ranking person may be appointed as the SSA for a Less-han-PaJor
System proposal evaluation. AFR 70-15 (in paragraph3 1-3w, 1-3y and 1-7b)
also prescribes formation of a Source Selection Advisory Council (SSAC). The
SSAC must partially develop proposal evaluation criteria#, appoint a Source
Selection Evaluation Board (SSEB), analyze the results of each proposal's
evaluation, and otherwise advise the 3S. Detailing of proposal evaluation
criteria and proposal evaluation itself are the SSEB's prime responsibilities.

SSP preparation is a Program Office Cadre responsibility, with help from
prospective SSZB members who are not Program Office personnel. Because its
approval may require considerable time, the SSP for" eantract(s) to begin
during the Validation Phase should be submitted for approval during the
Conceptual Phase (see LCEE3, Table 1, Set U). ihen contracting is planned to
start no earlier than Full-Scale Development, the SSP should be submitted as
early as possible in the Validation Phase.

Per 1FR 70-15 (paragraph 2-2), the SSP must normally include at least the
following:

a. an introduction outlining the system, and the group of supplies and
services to be procured under each planned contract;

b. screening criteria to elixinate unqualified Offerers before proposal
evaluation, while aisuring adequate coapetition;

See AFR 70-15, paragraphs 3-2 through 3-5, and ES.-TR-75-365, paragraph
3.3, for guidance about proposal evaluation criteria, including standards
and examples.
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c. Basic Evaluation Criteria (subject to further SSAC detailing),
tailored to vital aspects of each procurement, and specifically
addressing high risks and technical uncertainties; the relative
importance of each Basic Evaluation Criterion must also be stated;

d. the Source Selection organization (e.g.; SSA; SSAC; SSEB;
recoemended nembers by organization, and by name where possible);

e. evaluation procedures, including the SSU's rating methods and the
SSAC's proposal evaluation approach;

f. plans for evaluating costs, including identification of the
Preliminary CWBS items whose costs vilL be evaluated, plus methods
to be used for independent Government act estimation.

g. a schedule of Source Selection activities;* and

h. the procurement approacn, dirtctly correlated with the Procurement
Plan;** this must cover planned type(s) of contract, incentives, and
special clauses.

Per AFR 70-15 (paragraph 2-2), the SSP must also comply with any PHD
direction regarding Source Selection.

* AFR 70-15, Attachment I lists 3! events to be included in this schedule.
Paragraph 1-15 allows at most 18 weeks to costplete Source Selection,
beginning with receipt of the Offerer's formal proposals, unless the SSA
authorizes more time.

*6 Air Force ASPR Supplement 1-2100.50, and ESD-TR-75-365, paragraph 2.3.3.
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APPENMIX C

REQUESTS FOR PROPOSAL

A Request for Proposal (RFP) is a formal document used by the Air Force
to solicit proposals from a Source List of potential contractors. If there
are to be two or more contracts, a separate RF and a separate Source
Selection (see Appendix B) are required for each, umless parallel competitive
contracts are awarded to perform the same tasks. Each 3FP describes a group
of supplies and services wanted, states conditions for their acquisition, and
solicits proposals accordingly.

AFR 70-15, which explains the Major Defense System Source Selection
process for both Validation Phase and Full-Scale Development Phase contracts,
should be reviewed before RFP prevaration. This directive imposes certain
requirements on RFP structure and content,6 and explains how the responses to
an RFP (i.e., the Offerers propc5.s) should be evaluated. The policies and
procedures of AFR 70-15 may also be tailored for use in Less-Than-Pajor System
acquisition programs, or AFSCR 70-9, Source Selection Procedu:-es, and AFSCR
80-15 B&D Source Selection Policy and_ G idance, may be applied.

RFP preparation is a joint responsibility of the Procuring Contracting
Officer and the Program Office, but requires SSAC, and SSEB participation and
concurrence.*" Program Office personnel, including the Software Director, are
responsible for drafting and reviewing the major portions of each RFP. For
ESD-managed programs, review by the Computer Systems Engineering Directorate
(MCI) is also required.

A RFP for a software-related Validation Phase or Full-Scale Development
Phase contract consists of three vol'mes, plus a possible fourth volume
containing any classified information. In addition, a brief Executive Smary
letter is sent to each Offerer with the RFP. This, signed by the Progir-a
Manager, should highlight the RFP's major points in 2-3 pages. The principal
components of an RFP are described below.

ASPR 3-501 describes a Uniform Contract Format (UCF) to be used in
Negotiated Procurements (see Section 1). RFP structure must correspond
closely to the UCF, as indicated in Table C-10, to facilitate negotiating
contracts that differ little from evaluated proposals. There are four RFP
Volumes, sometimes called Parts.## Each is discussed below. AFSCP 7G-, the
standard forms mentioned below, and the other references aited, should be
consulted for further details.

4 AFR 70-15, paragraph 2-4, has examples.

of AFR 70-15, paragraphs 1-7b, 1-7d and 2-ha.

# Table C-1 is adapted from AFSCP 70-4, Figures 2-1 and 2-2.

## AFSCP 70-4 uses the tern Voluze, uh.ile standard RFP iors (e.g., Fore 33)
use the term Part.
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C. 1? - Eboume I - Proposga Preparation Ins tructions

Volum I is sometimes termed the Instructions for Offerers or the
Instructions for Proposal Preparation (IFPP). It consists of the four main
parts described in Sections CIA1 - C1-4.

C1.1 Cover Sheet (DD For. 1707)

This contaias information such as the name and identification numnber
ass igned to the potential contract, the issuing Government office, and the
Goveriment s official point of contact with Offerors.

Ci .2 Contract Forms and Reoresentations. etc.

This consists principally of the Solicitation, Offer and Award
(Standard Form 33) plus possible supplementary material. It identifies all
parts of the RFP, specifies terms for delivery of the proposal, and contains a
nuber of questions pertinent to the proposed contract to be answered by each
Offerer.

C1.3 Soljcitation Instructions and Conditions

This, comprising Standard Form 33A Plus supplementary material, must
guide the Offerers3 on:

a. type of proposal expected;

b. definition of information to be included;

c. proposal format, including packaging by volumes and
sections ;

d. ways Offerers can get 4L-estions answered;

e. mechanics of proposal SUtlft13ion, revision and evaluation;

f. the bases for contract award;

g. grounds for rejecting a proposal as unacceptable;

h. order of information precedence if RFP portions conflict;

i. instructions for C-DRL preparation (see Section C2.7);

J. security;

* AFSCP 70-4, paragraph 3-6, has extensive specific suggestions.
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k. type of contract planned;#

1. kSPR sections incorporated by reference;

z. nuber of proposal copies; and

n. n proposal size limitations.

For example, the IFP? shculd spell out clearly and precisely how
each Offerer is expected to state and format his technical proposal, pricarily
to assure receipt of coaparable proposals from the different Offerers. Each
fferer's pertinent qualifications and experience, his management structure,

and his cost & pricing data should be requested in comparable terms. The IFPP
may also impose a proposal page number limit to constrain the costs of
proposal prepa.ration and the effort of proposal evaluati4on.

.For a contract involving non-trivial software development, the IFPP
sbould require delivery of a CPDP, prescribe its content and format,** and
state that the winning Offerer's CPDP (after possible change during
negotiation) will bind the contractor. This IFPP provision will let the
government evaluate the CPDP during Source Selection, as a principal indicator
of the Offerer's ccpetence to develop the software contracted for. The same
provision in the contract will permit Government enforcement of the winning
Offerer's CPDP during software development.

For a contract that includes Systems Engineering effort, the IFPP
should also require each Offerer to prepare a SEMP, to become binding on the
winner, as outlined in LCEG, Section 4.4-6.

if tne acquisition plan allows Offerers to propose changes to the
validated syste design (see LCEG, Section 4.3.2), the IFPP should spell out
tne types of possible modifications allowed, the evidence necessary to support
them, and the standards to be applied to their evaluation.

C1.4 Evaluation Criteria

Per AFR 7C-15 (paragraph 1-7b), preparation of General Evaluation
Criteria is a SSAC responsibility, but Program Office personnel usually
prepare the drafts. This RFP section should state in general terms the
criteria the Government plans to use to evaluate the proposals, and the
relative importance of each aspect of the proposal (e.g., price, technical

* E.g.; Firm Fixed Price (FFP); Fixed Price Incentive Firm (FPiF); Cost

Plus Fixed Fee (CPFF); Cost Plus Incentive Fee (CPIF); Cost Plus Award
Fee (CPAF;.

I' AFR 80C-14, 'ol. i1, paragraph 3-9 and Data ite- Descriptior (DID; (U)
DI-E-695/ESD, Co-puter Progran Development Plan, define the CPDP.
However, the RFP zhould contain a modified version of this DID, t) cover

application-specific requirenents, and to eliminate requirements ror

information to te provided elsewner: in tne proposal. DID -odification

is discussed in ESD-TR-76-139.
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merit). The RFP should identify any non-obviou3 technical risks. Offerers
should also be asked to identify factors in their proposals that are critical
to acquisition or system success. The General Evaluation Criteria should
include consideration of such critical factors and of high-risk proposal
provisions.

Currently, the following software capabilities are likely to have
high technical risk:

a. certifiably correct control of access to data of
different security elassification and in different
*need to knoww categories;

b. automatic detection and correct rerorting of equipment
and software errors; and

C. automatic reconfiguration and recovery of the system from
errors, 'ncluding transition to and from degraded modes
of operation.

The RFP should ask Offerers to address the technical risks concerning each of
these items, if inzluded in the system design required or proposed.

The risks of cost and schedule overruns typically overshadow
technical risks in softi~re development. Therefore, the RFP should requi.e
Offerers to address cost and schedule risks in their proposals, with referen-e
to their proposed CPDPs (see Section C1.3).

The RFP must also state the importance to evaluation of factors
extraneous to the proposl i~self, which AFl 70-15 (paragraphs 3-2d & 2-4e)
terms General ConsideratICs. The!.e factors include the Offeror's past
performance.

Neither the Detailed Evaluation Criteria to be applied by the SSEB,
nor the exact weights to be attached to each criterion by the SSAC, should be
revealed to Offer-rs. Nevertheless, the RFP's General Evaluation Criteria
should be as informative as possible, in order to elicit the best possible
proposals, to ninimize misunderstandings, and to avoid claims by losing
Offerers that their proposals vere treated unfairly. Refer to AFR 70-15,
paragraphs 2-4a, 3-3, and Attachment 2, for further direction.

Preparation of a good set of General Evaluation Criteria for the RFP
s1ould be based on carefully considered Detailed Evaluation Criteria. Thus,
the ].tt~r should norsally be developed before the EFP is released, and gust
be compiled before receipt of contractor roposals, per AFR 70-15, Attachment
1. For this reason, Basic Evaluation Criteria nust be included in the SSP
(see Appendix B) which must be approved by the SSA before the RFP is issued.
The RFP General Evaluation Criteria, and their relative importance, must be

consistent with the Basic Evaluation Criteria approved by the SSA.
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C2. IE!2j3W II - Model Contract

The Model Contract comprises a description of the supplies and services
to be provided by the contractor, the Delivery Schedule, the Contract Terms
and Conditions, Contract Adinistraticn Data, and the CDRL. Basically, the
Model Contract is the Government's initial contract proposal. It is subject
to change during the negotiations that are later conducted with each
qualifying Offerer.

AFR 70-15 (paragraph 1-4h) mandates inclusion cf a Model Contract in a
Validation Phase or Full-Scale Development Phase RFP. Such inclusion is
intended to de " 

-ie clearly to Offerers what the Government desires, and to
limit negotiation to possible alteration of specific Model Contract
Provisions. Use of a tailored Model Contract can also assure appropri zt and
consistent cortractual prozisions governing issues comon to many acquizition
prograns. Subsequent subsections discuss those Model Contract sections Most
relevant to software--elated S;W preparation. In addition, review of ASPR 3-
501, and of an actual contrae for a Major Defense Syste or a Segment of one,
is recomiended prior to SUW preparation.

C2.1 Su:lies and Services

This, Model Clntract Section E, lists the major groups of supolies
and services to be provided. Each such group is termed a Contract Line Ites
and is represented by a unique nase and serial number (e.g., 0001, 0002).

Some Contract Line Items are broken down into major parts called Subline
Items. Each Subline item =ust have a unique name, and a serial number (e.g.,
0002AA, 00O2AE) torned by appending an alphabetic suffix to its Contract Line
Item's serial nuter. Section : includes a quantity, and depending on the
type of contract planned =ay include a price, fur each Subline Item, and for
each Contract Line item that has no Subline Items. Hereafter, Subline Items,
and Contract Line itens without Subline Items, are both terned CLINs. The
prices, and the ovar .ll contract targets, ceiling, or costs and fee agreed on,
become part of the negotiated contract's Section E. To avoid potential
contract enforce-ent problems, each CLIN Must be described by a speci.fic '1W
paragraph and ?reli ary C*BS Element of tne same name. Usually, CLlNs cover
relatively high-leiei agreati,.a -- f supplies and services. When this is so,
CLI. s will correspond to SOW paragrapns that enconpass lower-level SOW
paragraphs.

Appropriate definition of CLI.Is depends on several other
considerations, including the following. Supplies and services to be
delivered at dfferent ti-es to different places, or to which different
acceptance criteria apply, should nor-ally be identified as different CLINs.
To support maxi_-= Governnent influence on software development, e-ery CPCI
should oe identified as a distinct CLYN. Every CPC! should also be
representea oy an Exhibit CLIN; i.e., a CLIN whilh ilentifies a CDRL Entry
(see Section C2.1.2). In aggregate, the Exhibit CL:Xs nust rc-erence all CDhL
enrtr.es.

C2.1.i ?C- Yerson Defzntion. Release of =ore than one Version of

certa.nZ PC:z .. der evelpme.t is fter, desirable. Fcr example, ea "'y
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delivery of an austere Version of an Oprrational Executive CPCI may be
essential to timely and realistic testirg of ccncurrently developed
pplication CPCIs. Each such Version must be documented, and subjected to

azcetance testing, adequate to its intended uses. Because -oftware is easily
tut rot always correctly changed, and because such changes are hard to detect,
each Version's storage media and documentation must also be clearly and
consistently laoelled.

Per KL-STh-83(USAF) (paragrapt.3 80.10-80.12) each Version of a CPCI
must be defined in a Version Descri;tion Document (VDD). A VDD includes
unique Version identification, storage media identifitation, Functions
incorporated (cross-rcferenced tc specifications and listings), rite
adaptation parameters (if any), interfacing equipmer.t and software (and bow
affected), operational impact, installation procedures, and krov-, and possible
errors. A precise Version description alsv requires correct listings of MJre
iersicn's coding, and may require other documentation. 7.efer to DI-E-3121,
Yerson Description Document (Computer Prop R) for further informatian about

If they can be vell-Cefined before or during contract negotiation, the
Increnental Versionz of CPCIs may be identified as separate CLIXs. However,
corre t early Version definition is improbatle, and would entail explicit
contract modification If a Version or its delivery requirements later changed.
Also, separate CLINs isply separate WB5 Elements, CIs, and CDRL entries.
Thus, defining incremental Vers'ons as 6LI.s is not recommended.

Greater flexibility can be achieved if the Supplies and Services sectioi
of tne contract instead Jel2ines a singe CLIN for all Versions of each CPC7_.
:n addition, the contrac'ts Decripticn/Specifications (see Section C2.2!
snould identify each Version. The con .ract's Delivery Schedule (see Section
C2.3) should state when each is dellrr-able. The contract's Inspection and'
Acceptance provisions (see Section C2.4) stould specify the terms of these
Versions' delivery. Related SMI paragraohs ust call for their 7ersions'
preparation. Finally, the ZDfiL zust define both the documentation required
and the software stcrage media. Clearly, these separaue RFP provisions should
te coordinated for completer.ess End -cnsistency.

C2.'1.2 Dual identification of 3oftnre. Besiaes identification as a
CLIN, each CPCI must also be represen:ed by an Exhibit CLIN and by a CDRL
entry (see Section C2.7) defined by (U) DI-E-129, Comouter softaregMii!pter

roiran/Computer Data base Configuratlion Itm(s). The CDRL entry req;';rement*

satisfies an ASPROG that airs to assure the Government Unlimited Rights
;discussed in Section C2.5.4) tc procured software ani its docuentit!, a
developed under a contract. Intluding software in the CDRL satisfies a view
cf software as a kind of data, while including software among the CLINs

Stated in ASPP 9-b03, Rights in Cooute. Softwarm Acaulred Under
Contract.

* ,ASPR 7-I-A.9, Rights in Dta w-ftre.



reflects its function as a aechanisn. Clearly, the dual representations

should'be made consistent.

C2.2 Descriotion/SDecificator-s

This, Model Contrant Section F, identifies the documents to wich

the services and supplies contracted for must conform. It also contins a

separate short description of each CLIN: including identificatior of any CPCI
Versions, if the CLIN represents a CPCI. To facilitate reference, the CLIN

description should also include the PBC of the corresponding Preliminary CB.$
Element, or identify the corresponding SOW paragraph by paragraph number or

PB. The Decription/Specification should not be confused with the

Specifications (e.g., the System Specification), which are contained in RFP

Vol-ie I!I, or if classified in RFP Volume IV.

lie confcr--ance drc.entz) listed in !ection F s.ould include all

applicable specifications and the S, and may specify inclusion of the final

negotiated version of tme ccrtractor's technical proposal. Including the

prPcsal in the negotiated contract is normally desirable; it can make a

contract 2learer than one which lacks the proposal. However, proposal
inclus:on =ay introduce hidden inconsistencies and undesirable constraints.

These sha.la be -ini=ized 1y careful revie'e and modification of the proposal,

since they can otheriise cause controversy during development. SucL

.-cntrcversy can occur despite an appropriate Order of Precedence (see Section

2.5.1) tnat ° " lows the Spec-fications, etc., to override ccnflictLng proposal

provisicns, if the fferer's technical proposal is included, a special
provisi-n describing its effect should te included in. Model Contract Section, J

(see guidebook Section C2.5).

Clearly, inconsistencies between the CLIN descriptions and the

2orrespending SOW task descriptions should be minimized. Consistency is most

likely if thf CLIN descriptions are prepared with. minimal changes from the

appropriate paragraphs of the final SCM.

C2.3 peliver es or Performance

This, Model Contract Section H, prescribes for each CLIN (or CPCI

Version) a desired delivery date (for a deliverable item) or Period of

PerforIan e (for a service). A Period of Performance can be defined to begin

or to end at 3 fixed date. Al:ermatively, some Periods of Performance can bc
defined relative to others, or to other events. Section 9 Is often called the

Delivery Sctedule. It is typically a major iten of negotiation.

Grcups of supplies and services wanted at different times should

nor-ally bt defined as separate CLINs in Model :ontract Section L. However,

note that a separate delivery date should be eztabllshed in the Delivery

Scneule for each Vers::n of a CPCI which is a 7ingle CLIX, for the reasons
dis ussed4 in Sezticn C2.1.. To avoid possiblh incons--?tency, SOW definitions

of ta:,cs sk.rul- reference tr.e :e1ivery Schedule, rather ttan incorporate
cel:ery dates an= ?er:;Zs :f =erfz.-an:e. iqtilarly. the special CDPL entry

re~r'enZ inss ea:n .z-*ee e:t:sn =.. t r.feren:e the :ellvery
L--e= ~~e. *~ "e ---'- : v.' c'



C2.4 Ins~ection and Acceptance

This, Model Contract Section I, includes conditions governing the

delivery and acceptance of the CLINs and other deliverables (e.g., CPCI
Versions). These conditions should include F.O.B. point, plus office(s) and

site(s) for each delivery. For each CPCI Version, the conditions should also

include the Version identification and the corresponding IDO, plus the number

of copies of the Version and the number of copies of its VDD, to be delivered
to each site.

To minimize deliveries of defective software, each Version should be

appropriately tested before delivery, as a condition of its acceptance. If

the Version incorporates extensive modifications, and if it is to be used

c.eratlon-lly, a complete FQT should be required. The applicable testing

should be specified in the CPCI's Test P.an and Test Procedures, normally

prepared and approved after contract award. Model Contract Section H should

reference the Test Plan and Test Procedures. Note that the Test Plan and Test

Procedures for a CPCI to be delivered in Versions must accurately reflect each

Version's definition. A certificate of satisfactory testing should accompany

each Version on delivery. The Model Contract sbouZd define the form of these

certificates and the signatures required. Normally DD Form 250 is used.

C2.5 Soecial Provisions

This, Model Contract Section J. typically contains important

provisions not covered by 3tandard contract clauses. Among these are:

identification of the type of contract (e.g., CF'!F, CPFF), a statement giving

the Procuring Contracting Officer or his designee the sole right to direct

contractor effort, definition of any contract options, the Order of

Precedence, conditions governing contractor use of GFP, and definition of

relationships among Goveiment participants and contractors.

If the contract is to provide less than Unlimited Government Rights

to data (i.e., documents and cooputer programs) produced under the contract,

these rights will be set forth in Special Provisions. If any of these topics

(e.g., Unlimited Government Rights to Data), is fully covered by a standard

clause, the General Provisions (see Section C2.6) instead of the Special

Provisions will contain that clause.

To permit its enforcement, each contractor-prepared plan (e.g., the

CP.?, the SEMP) to be followed must be identified in the Special Provisions

arid included among the Attached Doctments of the negotiated contract. A SOW

tiaragraph must provide for updating each such plan (see Section 2.1.7) and a

CDRL entry must call for preparation of its revisions (see Section C2,7).

C2.5. 1 rjcr of Precedence. The Order of Precedence defines the way any

inconsistencies among parts of the ccntract (including documents incorporated

ty reference) s iali be resolved. That is, if provisions of two Sections of a

contract cr~flict, the provision in the higher precedence Section will be

deeed c,rre -t.' The usual Order of Precedence is: the Schedule, General

Prvi's::s. the tec-cati. th e SCv :see Section 2', and the coctractcr's

.~ ~ :r =-e =cn.razt- .tter :rders zf Precedence are



permissible. For example, the System Specification should normally be given

higher precedence than any Segment Specification, and a Segment Specification

higher precedence than the corresponding Computer Progra Developmt

Specifications, to a.- ure that any conflicts in specifications are resolved in

favor of higher-level requirements. Note that the Order of Precedence will
not resolve conflict within any of its defined categories. For example. the

Order of Precedence could not decide between two conflicting paragraphs Of the

same SOW, unless these paragraphs were d13tinguished by the Order of
Precedence.

While a defined Order of Precedence is an essential backup device to

resolve conflict, every effort should be made to prevent conflict.
Referencing other documents for information that is well-defined, instead of
paraphrasing of' sa-.izirng it, is one valuable conflict-prevention technique.

This also reduces the need for concurrent updating o reflect changes. For

example, the SOW s3ould reference Specification paragraphs rather than
redescribe software to be developed. If a referenced spectfication no longer

precisely describes Wiat is wanted, it should be updated rather than
incorporate the charges (or conflicting requirements) in the SOW.

£2.5.2 Governrent-Furnis-hed Promerty (GFP). The GFP provisions should

identify all items of GFP (including Government-furnished software or computer

time) to be used by trie contractor as developeent aids. They should also

designate all GFP witn uich equipnent or software to be developed under the

contract nust interface. in additicn, they should specify the pertinent

documentation to be .ade available and state when, were and under what

conditions the contractor can use each GFP item. For example, the GFP
provisions should include any Government-omed Operational Executive software

witn which contractor-developed Application Software will interface. Great

care should be taken =o identify G" precisely, and to define correctly its

interfaces with equipment or software to be developed under the contract.

Otnerwise, errors and ocissions in GFP definition may support contractor

claims against the Governeent.

C2.5.3 Working Relationiships. The Special Provisions should define the

working relationships of two or =ore contractors who must interface their

products or tasks. For exanple, if the acquisition involves Independent

ialidation and Verification (&e), the V&V contractor's role should be spelled

out by enabling clauses in the development contractor's contruct, and vice

versa. Similarly, if Governcent contract management includes FCRC (e.g.,

.(IT.E) support, the Special Provisions should specify the intended FCRC-

contractor relationships (e.g., by including one of the three optional

standard XIMRE enabling clauses). Finally, the Special Provisions should

per-mit Goverrnent visitility (vs. control) Into i&ny subcontractors'

activities. For example, the Special Pr. -*sons should direct a prime

contractor to n-tify the Gcverrment of important meetings (e.g., PDRs, CDRs,

FQs) involving his s;tc.ntractors. 1.tese provisiors should grant the

G5vern=ent the rii.nt t.: attend all suct mseetings. Also, the CD)RL should

spe:ify zontractor Je:lvery to- the 3Overraent of the cst pertinen't

!



C2.5.4 Government Rights to Dlta. Inadequate provisions for Goverment
rights to data produced under a contract have caused trouble and expense in
several acquisitions. The contract should thus specify the type of rights
(i.e., Unlimited, Limited, or Restricted) desired for each group of data.

As a rule the contract should grant the Goverment Unlimited Rights to
all documents and software specified in the CDRL. ASPR 7-10.9 defines
Unlimited Rights to include the rights of use, disclosure, duplication or
distribution, for any purpose, by Government personnel or others.

ASPR 7-104.9 also defines Limited Rights and Restricted Rights. The
Goverment should negotiate Limited Rights to other contractor-owned
documents, and Restricted Rights to contractor-owned software, if needed to
fecilitate system development or anagement under the contract. For example,
Restricted Rights to the contractor-owned coapilers, diagnostIcs, and other
Support Software to be used in the system during any phase of the Acquisition
Life Cycle, plus L'ited Rights to their documentation, ,,re normally essential
to effective Government use and maintenance of that software. Again, Limited
Rights to use certain contractor-owned scenarios developed under a non-
Government contract night be negotiated to support tests under the planned
contract. However, any data needed for other current or future systems should
be provided under the CDRL, with Unlimited Rights if economically feasible,
considering all intended uses. In negotiating Limited Rights and Restricted
Rights, Government representatives should try to avoid restrictions that could
nanper the data's appropriate use at any time during the system's Acquisition
Life Cycle. Since the effects of restrictions car. be subtle, each proposed
restriction should be discussed with the Government's technical managers,
including the Software Director.

Before any iata is procured, the Contractor should certify that he has
not previously delive.red *-h data (under another contract)! Also, the
Governmer.t should independently check (e.g., by search of the Defense
Documentation Center (DDC) and the Air Force Logistics Command (AFLC) Soetware
Library) that it does not already own such data or rights to the!. The
Goverrment should also check to be sure that the data is not in the public
domain!

The contract should also allow Government access to all unofficial
documents (e.g., renoranda, design sketches, worksheets, non-deliverable
versions of coeing) produced through any effort exerted under the contract.
The contractor shouid be required to identify all such informal documentatiou
in a CDeL-defined Data Accession List deliverable monthly. DI-A-3027, I
Accession List/Internal Data, defines the Data Accession List. A SOW task
should prescribe Data Accession List generation. These provisions should
grant to designated Governaent personnel (e.g., those monitoring softwar2
development) the right, on demand, to inspect, review or copy any dot'-ents
identified in a Data Accession List, provided the use and further
disseminatjon of tne infor-at:en thus obtained is lizited to legt'-ate
p.rposts uf tphis acqu.sitior..



C2. 6 General Provisions

This, Model Contract Section L. typically lists the standard ASPR
contract clauses incorporated by reference in the Model Contract. These

clauses give the Goernment important rights; e.g., to change or terminate a

contr-act, to approve subcontracts. As an example, Table C-2 depicts the set

of ASPR clauses in the Model Contract of a recent 1FF. However, this example

should not be used as a model, since the appropriate set of ASPR clauses and
their dates may differ significantly among acquisition programs. The General

Provisions also include other standard clauses (e.g., Restrictions on
Printing, Release of Information) or incorporate then by reference. Finally,

Section L includes any required and approved tailoring of standard clausez.

C2.7 Contract Data Requirements List (CDiL)

The CDRL is one of several Model Contract attacktcents. Others, such

as the Specifications, the P-reliuinary OIBS (see Sectica At.4) and the SOW,

are included in RFP Volume III, or in RFP Volume IV if classified.

The CDRL defines the documentation and the software storage media

deliverable under the ccntrat. These are termed Data Items. £ll instances

.; ac- ta Iltt &jsT lefiied .na seqnce-nuebered CDRL entry.*, *
Primarily, eack Model Contract CDRL entry:

a. specifies the Dmt . Item's title (and subtitle, if any);

- b. identifies the Data Item Description (DID) that prescribes
the Data Item's content and format, and indicates whether
this DID is mditied;

c. specifies the one or more SW or ASPR paragraphs that
call rcr the Data Item's preparation;

d. defines how often the Data Item must be delivered (e.g.,

once monthly);

e. specifies (e.g,. for perindic reports) the dates as
of which each version of the Data Item should be prepared;

f. states the dates of the Data Item's initial submission

and of any subsequent sutmissions;

0 ASPR 20-306, Data Item Sequence Number.Ing Syste, prescribes the

assignment of sequence nubers to CD.L entries.

*' Jntil recently all CDFL entries were prepared using a standard form, DE

r:."- 1423. ard associated preparatiin irstructions. Currently, DO Form
: 23 zs _ei.- su;;j2-te. ty rew ,frss f~r wtich preparation instri-ticns

.ziw



Table C-2

AN XANPLE SET OF £SPR CLAUSES

Reference ASPl Date of
Number Pa EM:W Clause Title Clause

1. 7-103.1 Definitions 1962 Feb
2. 7-103.2 Changes 1958 Jan
3. 7-103.3 Etras 1949 Jul
4. 7-103.A(a) Variation in Quantity 1949 Jul
5. 7-103.5(a) Inspection 1958 May
6. 7-i03.5(b) Variation of Above Clause #5 1962 &k

for Incentive Contracts Only
7 7-103.6 Title and Risk of Loss 1968 Jun
8. 7-103.7 Payments 1958 Jan
9. 7-103.8 Asstgnment of Claims 1962 Feb

10. 7-103.9 Additional Bond Security 1949 Jul
11. 7-103.10(a) Federal, State, and Local Taxes 1971 Nov
12. 7-103.11 Default 1969 Aug
13. 7-103.12(a) Disputes 1958 Jan

1.7- 103.,1t S 1. .,4.

15. 7-103. 14 Discounts 1968 Jun
16. 7-103.16(a) Contract Vork Hours and 1971 Nov

Safety Standard3 Act -
Overtime Compensation

17. 7-103.17 Walsh-Healey Public Contracts Act 1958 Jan
18. 7-1)3.18(a) Equal Opportunity 197 Aug
19. 7-1G3.19 Officials Not To Benefit 1949 Jul
20. 7-103.20 Convenant Against Contingent 1958 Jan

Fees
21. 7-I03,21(b) Termination for Convenience 197T Oct

of the Gcvernment
22. 7-103.22 Authorization and Consent 1964 Mar
23. 7-103.23 Notice and Assistance 1965 Jan

Regarding Patent and Copy.-
right Infringement

?4. 7-103.24 Responsibility for Inspection 1968 Sep
25. 7-103.26 Pricing of Adjustments 1970 Jul
26. 7-103.27 Listing of Employment Openings 1973 Sep
27. 7-10.3 Buy American Act 1964 May
28. 7-104.4 Notice to the Gove.rnuent 1958 Sep

of Labor Disputes
29. 7-104.6 Filing of Patent Applications 1969 Dec
30. 7-10.9(a)(b) Rights in Technical Data 197T Nov

and Computer Software
31. 'T-10.9(h) Technical Data - Witholding 1974 Apr

cf Paymenlt

32. T-10a.9(i) Identification of Technical 1972 Apr
Data

33. 7--G4.9'-: Daa Peq_:re_e;:ts '9'2 Apr



Table C-2 (Continued)

Reference ASPR Date of
ub ragra Clause Title Clause

34. 7-104.9(p) Restrictive Markings on 1974 Apr
Technical Dota

35. 7-104.12 Military Security Requirements 1971 Apr
36. 7-1 .1l(a) Utilization of Small Business 1958 Jan

Concerns
37. 7-10k. 15 Examination of Records by 1971 Mar

Comptroller General
38. 7-104.16 Gratuities 1952 Mar
39. 7-10 .17 Convict Labor 1974 Apr
40. 7-104. 18 Priorities, Allocations and 1974 Apr

Allotments
4l. 7-104.20(a) Utilization of Labor Surplus 1970 Jun

Area Concerns
42. 7-104.21(a) Limitation on Withholding of 1958 Sep

Payments
43. 7-!04.23(a) Subcon:racz3s ik Apr

44. 7-104.24(a)(c) Governuent Property (Fixed 1968 Sep
Price)

45. 7-104.32 Duty-Free Entry - Canadian 1971 Feb
Supplies

46. 7-104.36(a) Utilization of Minority 1971 Nov
Business Enterprises

47. 7-104.38 Required Sources for Miniature 1971 Jul
and Instrument Ball Bearings

48 7-104.39 Interest 1972 May
;9. 7-104.11(a) Audit by Department of 1974 Apr

Defense
50. 7-104.45(a) Limitation of Liability 1974 Apr
51. 7-104.62 Material Inspection and 1969 Dec

Receiving Report
52. 7-I04.68 brking of Shipments 190;8 Jun
53. 7-104.77(f) Governsent Delay of Worc 1968 Sep
54. 7-104.82 Payment of Interest on 1972 May

Contractors' Claims
55. 7-105.3(c) Stop Wo-k Orcer 1971 Apr

56. 7.105.4 Report of Shipment (Repship) 1968 Jun

57. 7-104.9(o)(1) Warranty of Technical Data 1974 Oct
58. 7-i0,.29(a) Price Reduction for Defective 1970 Jan

Cost or Pricing Data
59. 7-104.40 Competition in Subcontracting 1962 Apr
60. 7-104.42(a) Subcontractor Cost or 1970 Jan

Pricing Data
61. 7-'C,.44 , >1; Vale ,sineering Incentive 1974 Apr

t2. "-'1. F ... restznat-on 96C Apr



Table C-2 (Oncluded)

Refetr e jsn Dte of
CaNOW reah Mase Title Clause

63. 7-10q.T5 Diversiont of Shipment [nder 1971 Nov
F.O.S. iDestination Contracts

64. 7-104.T6 F.O.B. Destination - 1968 Jua
Evidence of Shipment

65. -048.3 Cost Accounting Standards 197 Jan
66. 7-10.86 Notificsation of Ohanges Undated
67. 7-104.89 fnginee,.-ing Change Pro;osals Undated
68. 7-104.90 Change Order Accounting Undated
69. 7-105.2 Apps-vl of Contract 1949 Jul
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g. contains the distribution list (i.e., the Data Item's
recipients, the number of copies each ehould receive,
and the total number of copies); and

h. states any requirement for Government review and approval
of the data item before its final publication and

acceptance.

Each Model Contract CDRL entry also includes blank fields for Offerer
e3tizates of the Data Item's price and number of pages. The price must be
based on the Offerer's estimates of his costs to develop, reprodJce, and
distribute the Data Ite, over and above the costs he would otherwise occur if
tne Data Item were rot required.0 The contractor's proposal must provide this
information. (Usually the RFP states that a proposal that lacks these price
estimates may be rejected as non-responsive).

A Data Item's title (and subtitle, if any) must agree with those in
the SOW paragraph(s) prescribing its preparatior, in order to avoid ambiguity.

To maximize -W/CDRL consistency, a proposed CDRL entry should be prepared
for each Lata Item (or sel of identically defined Data Items) planned to
result from tne effort of each SOW paragraph. The same CDRL entry may define
sore than one Data Item (e.g., several CPCIs" Coeputer Program Prod.ct
Sp-ifications) C that CDRL entry correctly defines them all. These
CDRL entries and the SOI sould be developed in parallel, by the same persons.
Preparation of proposed CDRL entries is facilitated by using AFSC Form 40,
explained in AFSCR 310-1. This provides room both for outlining and for
justifying the CDRL entry. The latter is necessary because each proposed Data
Item is subject to formal challenge on grounds of cost-effectiveness by a Data
Requirement- Feriew Board, per AFi 310-I, Manaxement-of Contractor LDta.

,.s discussed in Section C2.1.2, each CPCI must be represented by at
Exhibit CLIN and by a special CDRL entry as well as by a normal CLIN. This
special CDRL entry ust not specify delivery dates. Instead, it must
reference the Delivery Schedule. hen several successive Versions of a CPCI
are to be delivered, a nor-al CD.L entry should prescribe the corresponding
VDDs (see Section C2.1.1) and a special CDRL entry should specify the
corresponding storage media. (See Section 2.1.2).

Each enforceable contractor-prepared plan (e.g., the CPDP, the SEWP)
to be delivered or modified under the contract must be defined by a CDPL
entry.

i=a.ever a modified DID prescribes a CDRL entry's form and content,
tne DID identuication must indicate this (e.g., by appending O/N to the Di
number). The modifications themselves must be stated in the CDRL entry
itself, or on backup sheets attached to the CDRL.

CDRL preparation and DID modification are further described in ESD-
TR- 7 6-159. An Air Force Guide to Software Documentation. Requirements, in AFSCR
1,:-1 (incljdi.g E.SD Supp.ement 1), and in Ani 31C-1.

* 97! ;. :--z-r:. tt:ns f ;r Co.pletirA :.Z Pets,4-1



C3. RFP Volum III - Attached Documents and References

The Attached Documents and References should include the SCO, the
Specifications, the appropriate Project Sumary IBS or Summary PBS, the
Preliminary CWBS, their Dictionaries, any applicable Engineering Drawings, DD
For. 254 (Contract Security Ciassification Specification), all enforceable
contractor-prepared plans, and any other documents that provide background
information essential to the particular ccntract. Except for the CDRL (part
of RFP Volume II), these comprise the usual contents of UCF Volume III.

The Attached Documents and References should also include copies of any
unique, modified or Research and Development (R&D) DIDs referenced in CDRL
entries. Other referenced documents (e.g., the ASPR clauses, military
standards) whi~h Offerers nay be presuced to possess, or which can be obtained
from standard sources, are nor-mally cmitted from the RFP. Whenever the RFP
omits a referenced docteent, Offerers should be given rapid access to it on
request, subject to cacpliance with security regulations. An Offerer's
Library, if established for the acquisition, can satisfy this need.

Appendix A describes WBSS and their Dictionaries. Sections 2 and 3 treat
.4M requirenents. Sections C3.1 - C3.2, respectiiely, discuss the
Specifications, Engineering Drawings, and DD For- 254.

C3.1 The Specifications

Not to be confused with the Description/Specifications (see Section
C2.2), te Specifications (e.g., the System Specification) are the RFP
attac',,ents that define the syste± and its parts. Thus, the Specifications
are an essential part of a RFP for a contract that includes software
development, since the effort contracted for is best defined relative to
Specification provisions.

A RFP may ir:clude software-related specifications of several levels
ar.d types*, depending )n the contractual approach, on the Acquisition Life
Cycle Phase (see LCEG, Sections 2-6), and on the types of work and product
being contracted for. Table C-3 depicts the structure and contents of the
more important types of software-related specifications. LCEG, Appendix A
summarizes them.

C3.2 Engineering Drawinxs

These typically describe equipment (e.g., portions of a grapnical
display device), a site (e.g., a coenand post layout, a computer
installation), or interfaces e.g., between systens). Such Engineering
Drawing., are nezessary for the development of any software that must interface
with equipeer.t, the persons operating it, or other software, unless the
interface is otherwise precisely defined (e.g., in Computer Program
Devel:pment Spec' fications). See ESD-TB-76-159 for further details.

-- pec.f.:atins Tvoes and Forts, and MIL-STE-490, paragraphs
> .. , tr:efly .e* .e "e i'ffere;t preserted speczf.cation types.

Z~z- -': ':. a-s,- :.s:.szes severz_', fifes :f se z~ a zr



Ir

1. .
164

00

211

3.9

*~u 0 .

0.~4 *U 6kU
.4.4 2a

tA £ )



.U -.- U CO
a.t II. -, 4.

1 . - 4 .1 0

-° ° ! + +. 0I

-. -- - *

, J ; ;I. 0

4 .

-. S



0
g

* 
C 

C

U 

.~

-3 

~ 6 

3.

* 

a

iji ~ ii
0~

-

0

S

1

a a 

a-

0W 
-

a. 
-~b. 

5 C

.3 ~a 
4

a 
a

6 ..

a.

U

S 

4
a. 

U

.3 'U

- :1 

-

*M
1  

-

C

-aSa C. -a -

aI. 
-

.8 
- -

a~ U9. 
2

S

~. 'U 

I- 
U

a 

-
4 

3. 

- 4

a.

'U S.p 
a

~ 
I- -~ 

S

~ z. ~ -d 
~- 0 0

-
-

00 
-

(~.0 
-

-- -~. -' 0. 

a 
U 3'£7

4

o -~ *

a U u - a

- a 
a

U 
C

~: £ 

~



.46

.3 a

* ..

~-lb

wi 4 s - a

i:. x. e ~> 3 C

* it
4' v

fA c c
L LLL

0 .0

as I

w~O Z x *
* * - 6 4

4' 4' ' U 9I



C3.3 cmrt Amcurlty C.lasiticatl 0-eiflrcatic

Cionsist~i of D". foe 254 plus possible attachmnts, this stata the
security requiremets applicable to the cantret. For rowle, It proscribes
the level(s) of security clearance required of eintrector personnel erking on
time contract.

C4. BW? WGI,_ IT - aUL Pa -£ed rts of M__aM

Any classified attactuwts, or otber classified provisions of toe R,
wll be contained in oli IT, and referenced from their usual places. For
ezple, Volume IT ,,id contain a classified System Specification. any
classified Smegmt Specifications, and any classified Develoent
Specitications or Product Specifications.
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LIST OF ABBREVIATIOUS

AdI Allocated Configuration Identificatios
ADP Automated Data Processing
AFLC #.-r Force Logistics Command
AMS Air Force Sytste' Comand
£511 Armed Services Procurement Regulations
AlT Air Training Comman
BA/PA Budget Autborizatio i/Frogram Authorizationl
BITE Built-in Test Equipment
CCB Configuration Control Board
CDR Critical Design Review
CDKL Contract Data Bequirenents Lis*t
Ci Configuration Item
CLIN Contract Line Item or Subline Item

CHP Configuration Managemnt Plan
CPAF Cost Plus Award Fee
CPC Computer Program Cosponect
CPCI Computer Prograc Configuration Item
CPDf' Computer Program Development Plan
CPFF Cost Plus Fixed Fee
CPIF Cost Plus incentive Fee

CPMF Computer Program Maintenance Facility
CRISP Computer Resources Integrated Support Plan
CUBS Contract york Breakdown Structure
DCP Decision Coordinating Paper
DDC Defense Documentation Center
DID Data Item Description
DoD Department of Defense
DODD Department of Defense Directive
DODI Departaent of Defense Instruction
DSARC Defense Systems Acquisition Review Council
MEA Development Test and Evaluation
ECD Engineering Change Order
Ed? Engineering Charge Proposal
ESZ) Electronic Systems Division
FA Functional Area
FCA Functional Configuration Audit
FCI Functional Configuration Identification
FCRC Federal Contract Research Center
FF? Firm Fixed Price
FOT&E Follow-on Operational Test and Evaluation

*FPIF Fixed Price Incentive Firm
FQR Forual Qualification Review
FQT Formal Qualification Test
GFP Government-Furniamhed Property

IFFPInstructions ror Proposal Prepration
IOTAL Initial Operational Test and Evaluation
LCC Lire Cycle Cost
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LIST OF AD1EVIrATiOIs (OOMeled)

LCAG Aoftire AcMUiftios -'m-ini-t ddebck;
Lte Cycle nt&OUE Operational Test and Evaluation

PSC Program Breakdown Code
PBS Program Breakdown Structure
PCA Physical Configuration Audit
PCO Pro-uring Contractin Officer
PDI Preliminary Design Neview
PH Program Manager
PlM Program Manaemient Directive
PMW Program Managment Plan
PQT Preliinary Qualification Test
PO Progra. Office
PSL Programi! S.Port Library
MW Program Smary Work Breakdown Structure
A Qulty Assurance

R&D Research and Development
arP Request for Propc3sal
SSupplemental Agreement
Sm Speciflcation Cange Iktice
SSystem Design ReVieWSDIP System Engineering anagement Plan
SOW Statement of Work
S"I Systen Requireets Review
SSA Source Selection Autbority
SSiC Source Selection Advisory Co imil
SSEB Source Selection Evaluatioe board
35P Source Selection Plan
STIN O Scientific ard Technical IntormtIon
TIE Test and Evaluation
TBD To be Determined
TEMP Test & Evaluation Master Plan
TPH Technical Performance Iteasurement
UCF Uniform Contract Format
%V Validation and Verification
VDD Version Description Document
VE Value Engineering
VECP Value Engineering Chage Proposal
bS Work Breakdown Stru.ture
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DDsrIT OF Dal= PUBLICTIO S

A .PSection Ile Rights in Computer Software Acquired
Part 6 Under Contract

PR Section I]9 Contract Exhibits and Data Item
Part 3 Sequence Numbering System
TD-3 DoD Authorized Data List, Index of

1 Novmer 1975 Data Item Descriptions

RILITAR! SPECIFICATIONS AND STANDARDS

KIL-S-52779(AD) Software Quality Assurance Program
5 April 1974 Requirments

MIL-S-83490 Specifications, Typs and Forms
30 October 1968

KIL-STD-480 Configuration Control - Eineering
30 October 1968 Changes, Deviatiens and Vsiver3

IL-STD--"83(USAF) Configuration Mnagement Practices
including Notice I for System, Equipment, RMitions,
1 June 1971 and Computer Programs

WIL-STD-490 Specification Practices
including Change 2
18 May 1972

MIL-STD-499A(US&F) Engineering Inagment
I Hay 1974

MIL-STD-881A Vork Breakdowm Structures for Defense
25 April 1975 1tkteriel Items

MIL-STD-1521(USAF) Technical Revlews and Audits for
including Change 2 Systems, Equipment, and Computer
2 January 1975 Programs

IL-V-38352 Value Engineering Program Requirements
including Aendment 1
20 January 1965

All FOCE AND SUBORDINATE COMD DIRMTIVE

AF ASP u Supplement Procurement Plan
1-2100.50
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3ff EXCES (Continued)

APR 70-15 Source Selection Policy and Procedures
16 April 1976

ALF 80-45 Distribution Statements on
26 Mrch 1971 Tecbctcal Docments
LFSC bwp I
4 February 1976
ESVsup. 1
10 NoT. 1971

&FI 31C-1 IMnement of Contractor Data
Including Change 1
14 June 1971

AFR 8C0-14, Vol. II Acquisition and Suport Pricedu'es
26 September 1975 for Computer Resources in Systems

AFSCN 173-4 Program Breakdowi Structure and
24 November 1972 Codes

AFSCP 70-i Request for Proposal Preparatlon
30 May 1975 Guide

AFSCP 800-6 Statement of Vork Prepration Guide
18 August 1972

AFSCU 70-9 &urce Selection Procedures
16 August 1974
ESD Sup. I
20 October 1975

AFSCR 80-15 R&D Source Selection Policy and
31 December 1974 Guidance

AFSCR 310-1 wngement of Contractor Data
11 Mrcb 1974
E., Sup. I
10 October 19Th

E&P 80.-4 Statement of Work Preparation Guide
1 December 1975
ineluding Change J
(to be published)

DATA ITEM DESCRIPTIONS

DI-A-3027 Data Accession List'lnterna Data

DI-E- 129 .mputer Software/Computer Program/
Computer Data Base Configuration Item(s)
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IRE".F RFCES (Concluded)

DI-E-69/ESD Computer Progrnm Development Plan

DI-E-3121 Versicn Description Document
(Cocputer Programs)

* OTHER

Joseph T. Cornolly, Software cQuiition Poazement Qgidetgok:
3egulations. ecifications and Stanid s, ED-TR-75-91 (MRT-3080,
Contract F19628-745-C-0001, The MIITRE Corporation, Bedford, PMs.),
October 19T5.

S. R. Sagan and C. W. Knight, Art lir Force Guide for itorim Mnd
hWortina Softwre Develoment a;tatig, ESD-T-?5-85 (MTR-3051, Contract
F19628-75-¢C-0G01, The MITRE Corporation, Bedford, Mss.), September 1975.

N. E. Bolen, An Air Force Guide to Cntracting for Softyare Acauisition,F-95-TR-75-365, (T-3118, Contract F19625-76-C-0001, The MITRE
Corporation, Bedford, Mass.), January 1976.

V. L. Schoeffel, An Air Force Guide to Software Documentation
9gjalrw , ESD-TR-76-159 (MTR-3180, Contract F19628-76-C-0001, The
MITRE Corporation, Bedford, Mass.), June 1976.

D. R. Peterson, Software &Sauisition Manaaeonet Guidebook: Sofgywre
Reveloment and Pkintenance Ficilities, (MT-3330, Contract F19628-77-C-
DG'1, The MITRE Corporation, Bedford, Mass.), to be published.

J. 5. Glore, oftwre acauisition Phaxamen; Guideqogk: Life Cr.le
krts, (MTR-3355, Contract F19628-77-C-0001, The MITRE Corporation,
1*d-"'ord, Mass.), to be published.

Stru.tured Prograi n Series. RADC-TR-?4-300, IBM C',rporation,
Gaithersburg, Md., 1974.

' The Pegulations, Specifi-ations, Standards and DIrs cited are those in
effect when the research for the guidebook Was completed. Since that
time new versions of, or changes to, some of thee have been issued.
Readers ",ho want to consult the latest version of, or changes t..o, a
referern. should check official sources.

** Also see Taole C-2 for other ASPR clauses referenced.
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