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PREFACE

This report is cre in a series of guidebooks intended to h:lp Progras
Office personnel in ssftware acquisition mzcagement. The contents of the
guidebooks will be revised periodically to reflect changes ir software
acquisition policies & practices, and feedback from users.

Tnis guidebook has been prepared under the direction of the Electroaic
Systems Division (ESD), Air Force Systems Comsmand (AFSC), Computer Systems
Engineering Directorate (M-Y). Contributions were made dy the following ESD

personnel: Major Lee Burner (DRT) and Captain W. .i. White {MCI) (Project
Officer).

The Softuare Acquisition Management Guidebook series is currently planned
to ccver the following tcpics. (Mational Technical Information Service
accessicn numbers for those already published are in parentheses).

1. Project Guile to Content Requiresent and Audience ¥eeds (aAD-A019123)

2. Regulations, Specifications & 3tandards (AD-A016a01)

3. Contracting for Softuare acguisition (AD-AQ20AXX)

N. Monitoring and Reporting Software Development Status (AD-A016483)

5. Statewent of Work Pregaration

6. Reviews and Audits

-4

Configuration Management

8. HRequirements Specification

9. Software Locumentation Requirements (AD-40279051)
10. Verification

11. Validatiorn and Certification

12. Overview of the Swries

13. Coaputer Prograz Maintenance

153. Software Quality Assurance

15. Software (ost Estimating and Measuring

16. Software Developaent and Maintenance Facilities

17. Lire Cycle Events
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1. INTRODUCTION

This guideoosck explains “hae prepar»tion of Statements of Work® (SCMa) and
describes other components of Hequests for Proposal (FFPs) for anquisition of
Eiectronic Systems that ccaprise, or include, software (i.e., comprior
prograas, ccsputer data bases and their documentatics). Electronic Systems

are cne of seven types of systex identified in MIL-STD-381'A, ¥ork Breakdown
stryctures for Defense Maigriel Jteps. 1 substantial nuster of ESD-managed

3ystess are Electirconic Systess.

A RFP is a formail document, sent to each of a list of prospective
coatractors, which lescribes a group of supplies or services to be procured
from industry under Regctiated Procurepents®® outlines teras and conditions
acceptabie to the Government, and solicits proposala consistent with this
irformation. Tne cuzpanies that subeit proposals are tersed Offerers. TtThe
SO is that part of a AFP which descrihes the scope of the work that tae
Covernment wants done by the selected contractor. Other parts of th2 RFP of
particular software relevance are the Juidance to Offerers; the Proposal
Evaluation Criteria; the (overnment-proposed contract terss and cordi*ions;
the Deilvery Schedule; the Contract Data Reguirements lList (CDRL); and oSt
important, the Specifications, which define what is to be built or btought.
After possibie change during contract negotiations, the SCW, the Delivery
Schedule, the CDRL and the Specifications become part of the contract vith the
winning Offerer, and thrs spell out the obligations of both Government and
centractor.

1.1 Purpose

The guidedook has been prepared for use by Air Force Prograe Office (P0)
personnel in general and a person term=ed the Scftuare Director in particular.
The Software Director is the =ilitary officer or civilian withir the Frogram
Qffice who assists the Prograr Manager (PM) in planning and sanaging software
developaent activities. As such, the Software Director is one member of an
2ir F/ ce pregran managesent tear that inciudes technical, procuresent, legal,
data managesment, configuraticn manage=ent, and other specialists whose
comdined efforts are necessary for the successful completion of an acquisition
prograz. Different individuals {(e.g., the Engineering Division director) =ay
perfors the Software Director’s functions In different Prograz (/fices, or
these functicns may be split among different persons. However, with
appropriate cozpensatinon for such variations in organization, this guidebook’s
contents apply unchanged.

Urlike a cirective, this guidebook does not prescribe what must te done.
lustead, it identifies issues and pitfalls; references relevant sections of

e The guidebook capitalizes specialized terzinology. See Section 1.3.

¢  paragraph 2.3.1 of ESB-TR-75-365, An Air Force Guide to Contracting for
Software Acquisition, explains Kegotiated Procurerents vs. Formally
Advertized Procurements. The latter, which require completely detalled
specifications, are inappropriate for typical software-related syste=

acquisition.
o Precedimg sage blank




appropriate Reguliations, Specifications and Stancards; and suggests
alternative zpproaches. Any questions thut say arise over the feasibiiity or
iegality of suggestions made herein should be referred for decision to the
Progras Matager or to the appropriate Procuring Contracting Officer (PCO).

Existing Regulations, Specifications and Standards define no special
tyves of SU8 or RFP for sofifware developzment. Also, software and equipment
{ollow sizxilar acquisitisn processes. Nevertheless, there are significant
differences between systezs that include software development and those that
do .. These differences should be reflected during preparation of SOWs and
othel EFP cozponents. For example, the replication of software, unlike
equisment, enctails no manufacture. Again, the relative ease of incorrect and
biard to trace softuare nodificaticn requires special emphasis on control of
otmputer pregrap Versions (see Section C2.1.1). This guidebook attempts to
highlight these differences and their implications.

1.2 Scope

Tne guidebock iniroduces software-related SCW preparation for Electronic
Systexs acquired within the framework cf the 800-series of Air Force
regulaticns and ganuals. The 800-series covers the r~esearch, design,
development, engineering, testing, and production cf tactical & strategic
systems for the operaticnal inventory. The 800-series norzally governs
acquisition of cozputers and software swhich are emvedded in a weapons or
ccamand and control systes. Soze of this software (e.g., Application
Prograzs) may be buiit expressly for the weapons cr command and ccntrol
systez. Scme (e.g., certain Operational Executives; =ay be modified versions
of off-tne.shelf software. & third subset (e.g., Compilers, Asseablers) may
ccusist of unaltered off-the-shelf software. 1In contrast, the acquisition of
off-the-shelf, cozzercially marketed data pro.essing equipeent and Its
associated suppors ("nean~functicnal®™) scftur~e for business-like applications
(e.g., payrolls, logistics, personnel recorv s, wanagesent reporting} is
norzally governed by tne 300-series of Ri' Force ~egulations and sanuals.
{ESD-TH-75-91, Softwsre Acquisition Managegent Guidebook: Regulations,
Specifjcations ard Standards, Chapter 2, further cosmpires the 300-series and
the 800-series;. This SOW guidebook does not address acquisitions managed in
accordance with the 300-scries, although its principles =z2; apply there and
eisevhere.

The guidebook ezphasizes preparation ard review of software-ralated SCi
=aterial for the Ffull-Scale Developrent Phase® of =ajor Command, Corliel and
Cozzunication systes=s that incluce software, equipment and other components.
This type of SOw is illustrated and discussed because it is usually more
cozplex than any other, and because the effects of errors and omissions in the
procurezent packages for Full-Scale Developzent of such Major Defense Systems?®
are typically very costly. However, software-related zatters that should be
consideres during preparatior of Conceptual Fhase® and Validation Phase® SCWs
are addressed throughout the juidebooxk.

* Software Acymic’tion Manage ~<nt Guidebcok: Life Cycle Events (LCEG)
explains Major Cefense Syste=s, their Acquisition Life Cy~le phases, and
the Co=puter Progras Life Cycle Phases of the software they involve.

10
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Tnis guidecock esphasires SN preparation more than most other aspects of
RFP develcpment because the latter typically encounter fewer scftware~peculiar
problems. Consequently, existing general guidance for RFP preparation®
requires relatively little augmentation. Bowever, overall PBFP structure, CDRL
contents, and scze aspects of the Jpecifications, are discussed in sczme depth,
tecause of their close relationships to SOW preparation. As a rule, the
guidebook avoids duplicating m=aterizl found in the readily-zccessible
documents that it references. Instead, it provides a framework for their use
with specific emphasis on software.

1.3 Conventions

The Regulations, Specifications and Standards cn which this guidebook is
largely tzsed use many terzs drawn frca crdinary Znglish in specixl ways.
These directives define acreny=ms for soze of these terms but not for others.
where acronyms are used, they help make clear the special meanings intended,
but where no acrony= :s used confusion zay arise. 70 miniwize this problex in
the guidebcok, ter=s used 1in special ways are capitalized. These special
ter=s 3re usually defined in the guidebock section where they first occur, in
refereaces cited there, or in the Life Cyole Events guidebeook. The guidebook
uses acronyzns in com-on parlance, and certain others for brevity. Each is
def ined where first used, and repeated in the List of Abdbreviations.

Readers can distinguish the direction, advice, and o>ther options
interspersed in the guideboox by ncting the follouwing ccnventions. To
designate zandatory acticn (e.g., action prescrited by applicable Hegulations,
Specifications and Standards), the guidebook employs “=must¥ or “shall". In
contrast, "should” or "it¢ is recc=mended tnat™, identify action recoxzended by
the authcrs, while "may®™ 3nd “might™ conncte other opticnal actions.

1.5 Plan

Section 2 treats planning for SOW preparation, emphasizing the actions

a
required for SCw developzment and approvwal, and a SCW's relation to the other
components cf the RFP. Section 3 contains model Full-Scale Development Phase

3CW paragraphs that prescridbe software-related work, and commentary on these
paragraphs. Appendices A-C discuss other topics closely relates to SO
prepariticn: wcrk Breakdown Structures (WSSs), the Source Selecticn Plan, and
outer porrions of the RFF. The guidebeook alsc includes a List of
Abtreviations and a list of pertinent reflerences.

b Especzally AFSCP 79-3, Reguest for Fropesal Preparation Guide.
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1.5 How to Use this Guidebook
Use of th2 SO« guidebook in two uain ways is anticipated:

a. as a tutorial cn S0 preparation for persons relatively

inexperienced in the acquisitior of large s=ystems that include
softuare;

b. as an introduction to the zmechanics of softuare-related 30W

preparaticr for those othervise quite familiar with the acguisition
of large syste=zs.

The first type of user should first review thoruughly the Life Cycle
fvents guidebook {LCEG). Section 2 of the SN guidebook should then be read,
with excursions through Appendices A-C as fach is first referenced. Finally,

lection 3 should b2 studied as a realistic SOW model in the light cf this
bockground.

Tne second iype of user should at least scan the Life Cycle Events
guidebook, with special attention tc its tables, as a3 compact source of
informaticn about Acquisition Life Cycle and Computer Program Life Cyele
svents, activities and products that should be considered in cosposing his
SOW. This type of user should then use Section 3 of the SOMW guidebook as a
guide to the SOW preparaticn process, referring to the Appendices and to the
model SO for specific information needed. The rather extensive cross-

referencing among the guidebook s xain sections and appendices is intended to
ferilitate this approach.




2.  PLANNING FOR SOM PREPABATION

Considerable planning by Governsent personnel must precede Major Defense
Systea Validation Phase and Full-Scale Development Phase SON preparation.
First, the systes to be acquired must be defirned well enough to permit
reasonable assessmert of the overall effort and cosis involved. Next, this
effort must be roughly scheduled, and the Government participants” roles
established. Then groups of tasks sust be identified, for performance by
tontractors. A similar group of tasks for each participating Government
organization must be defined. The basic procurement approach must be decided,
inclucing whether the system will be segmented, the number of contractors
desired and the roles of each.® Each such group of tasks, and the group of
2i] tasks, must be represented respectively in a Preliminary Contract Work
Breakdown Structure (Preliminary CWBS) and a Project Summary WRS (see Appendix
A), and referenced in other plannirg dccuments (e.g., the Program Management
Plan (PMP), which is written in response to the Progi-am Management Directive
(PMD)). A Source Selection Flan {see Appendix B) mus. be prepared and
approved. Finally, az RFP (see Appendix C), including a SOM, must be
developed for each planned contract, and analogous mescranda of agreesent sust
be wocrked out asong the Government participants. The narrative and tables in
LCEG Sections 2 through 8, plus appropriate directives referenced there,
should be consulted as a tasis for these agreements.

The Cosputer Rescurces Integrated Support Plan {CRISP) is an agreement
aboul computer resources among the Government participants.®® It is analogous
to major portions of the contract negotiated Setween the Government and each
contractor. The CRiSP defines generally the work to be dcne by each

: participating Government organization (e.g., a Using Command computer progras
development group). However, this definition of work allocation may not be
clear enough %0 prevent potentia! zisunderstandings about specific
responsibilities, which are at least as likely among Government participants
as between Government and contractor. Therefcre, it is strongly recommended
that a SCd specifying each Goverm=ent participant’s computer-reluted work be
negotiated and made an appendix to the CRISP.

Subsequent paragraphs on planning for SOW preparation stress the
Validation and Full-Scale Development Phases of a Major Defense System. This
inforeation may be tailored to SOM preparation for cther ¥ajor Defense Systes
Atouisition Life Cycle phases and for Less-Than-Major Systex acquisitions.

SCGé preparation planning for other than Mz jor Defense System Validation
Phase and Full-Scale Development Phase work can be less elaborate (see LCEG
Sections 2, 6, and 7). In particular, a SOW for the initial definition of a
system mus! necessarily be written in rather general terms.$

& ESD-TR-75-355, paragraph 2.2, discusses the =major issues.

: &%  See LCEGC Section %.8.2 and AFR 80C-14, Acquisition and Sypport Procedures
for Cogpuier Respurces in Systems, Vol. II, paragraph 3-8.

£.5., see AFSCP 800-6, Statement of Work Preparation Guide, Chapters 3-5.
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A SOM saould:

a. define precisely all the worx desired froms the contractor {or
equivalent Govermment organization) that is not inherent in or
required by any other contractual attacheent;

b. name the product(s) of each task;
c. define or imply no unwanted task or product;

d. reference the contract’s Delivery Schedule (see Sectica C2.3) for an
appropriate Period of Performance or completion date for each task,
and an appropriate delivery date for each product other than Data
(i.e., documentation or Cosputer Prograss);

e. rely on the CDRL {se= Section C2.7) to establish the fom, content,
and delivery requirements for Data;

f. be consistent with the Preliminary (MBS (see Secticn AN.R) and the
CDRL; and

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

Subseguent. subsections interpreil these cbjectives, state general requiresents
for SON preparation, suggest actions helpful to a good SOM's preparation, and
provide guidance for definition of Configuration Items (CIs) for validation
Phase contracts. The model Full-Scale Development Phase SOM paragraphs and
relatez commentarr in Section 3 pruvide further guidance. Some reguireasnts
and cther guidance stated elseuwtiere in this guidebook are repeated here for
eas: reference.

2.1 Ge.e i~ on ate

The requirements stated below apply geaerzlly to SONs for Validacion
Phase and Full-Scale Development Phase ccniracts. Where directed they also
apply to SGMs for other types of contract.

2.1.1 0N Paragraph Correspondence to Preliminary CWBS Elepents

Each SOM must correspond in structure and substance tc the planned
contract’s Preliminary CWBS (see Section AN.A) to whatever depth the latter is
defined. That is:

a. a sepzrate 30 paragraph must be prepared corresponding to each
Prosiminary CWBS Element;

b. each such SOM paragraph’s task descripticn must define work consis-
vent in scope with the corresponding Preliminar,; CWBS Element; and

c. each such S0k paragraph and the correspoading Preliminary CWBS
Element =zust bear the same Program Breakdown Code (PBC) (see Section
A3), and should normally bear the same name.

1u




As 2 result, a SO¥F cust have an hierarchical structure like a WBS.

A SCW will normally define tasks iy greater detail than the
lowest-level Preliminary CWB3 Elewents. The SO¥ subparagraphs defining these
tasks may be nested tc any depth. A contractor can and norsally should e
required to segregate and report costs by the lowest-level Extended CiBS
Elements defined. {Sze Section A%.6).

2.1.2 SOW Paragraph an¢ CLIN Correspondence

Each SOM paragraph {(ai and above some level) that prescribes
contract effort sust correspond to a CLIN (i.e., a Contract Line Ites or
sediine Iten) of the same name (seec Sectiom C2.1). & SO¥ paragraph that calls
.or acquisition of a CPCIl must also correspond to an Exhibit CLIN (see Section
€2.1.2). The same CLIN or Exhibit CLIN may correspond to sore than one CPCI,
but 1-1 corresponience is preferable (see Section C2.1). Such correspondence
is assured if the Preliminary CWBS and the SON structures are coordinated {see
Section AN.¥), and if the CLIN descriptions are based on a completed SON (see
Section C2.2).

2.1.3 SN Incorporatjon of PRCs

Each Vaiidation Phase or Full-Scale Development Phase SOM
paragraph that prescribes contract effort must be identified by the PBC of the
corresponding Preliminary CWBS Element. Each such SON paragraph should also
be assigned an index (e.g., 5.1.1.2) ttat identifies uniquely its position in
the SCGM’'s hierarchic structure. Each SCM paragraph that dces pot correspond
to a Preliminary CWBS Element should also be assigned an index, but no PBC.
For example, Exhibit 1 paragraph 5.1.5.1 corresponds to Preliminary CWBS
flement 41061 and thus contains this PBC. However, Exhibit 1 paragraph
5.1.5.1.1 is a subparagraph of paragraph 5.1.5.1 for which no corresponding
Preliminary CWBS Element exists. Thus, paragraph 5.1.5.1.1 contains vno PBC.

2.1.8 3SCM Paragraph to CPC] Correspondence

& separate SOW paragraph must call for acquisition of each
Computer Program Configuration Ites (CPCI). (See Section C2.1;.

2.1.5 SC& Paragraph to CDRL Entry Correspondence

tach Data Item (see Section C2.7) to be celivered under the
planned coatract (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 softuare storage media, must
prescribe the terms for its delivery. The same CDRL entry may defire more
than one Data Item (e.g., several CPCis’ Computer Program Product
Specifications) as long as that CDRI entry defines thea all correctly and
precisely. In addition, one or m¢re specific Armed Services Procuresment
Regulations (ASPR) or SOW paragraphs must call for the work that results in
the preparation of each Data Iiem. The CDRL entry rust 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 refereace the Data Item by name, and may reference the CDRL entry dy
its sequence number. However, current ESD policy® prohibits a SOW paragraph
froe prescribing Data Ites structure or content, and from incorporating a DID
reference.

2.1.6 Completioc: Dates and Periods of Perforsance

CLiN completion dates and Periods of Performance should be
included in the Delivery Schedule and referenced there fros the SOM
paragraphs. Data Item delivery dates must be inciuded in CDRL entries, except
that the special CDRL entry that represents each CPFCI must reference the
Delivery Schedule for the CPFCI delivery date(s). (See Section ©2.1.2 and
Section C2.3). The SOM itself may contain neither delivery dates ror 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 tn nt of Propos lans

A Special Provision of the contract (see Section C2.5) is
necessary to require a contractor to follew a plan (e.g., a System Engineering
¥anagesent Plan (SEMP), a Computer Frograx 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 neral stions for Preparation

Altrough not requirements, several practices described below are
reconzended as aids to developing sound S7AIs.

First, those charged with SOW preparation should assemble and study the
apprepriate background material to be sure they understand the systea’s
odjectives and requirements, plus the planned coatract’s objectives. 1In
particular, tne latest Decision Cocordirating Paper (DCP)}®® (if any) and PMD
shoul( be revizwed for objectives and specific direction. The PMP should be
studied to understand the overall acquisition management approach, 32d each
participant’s role. The latest Project Summary W3S or Sumsary Program
Sreaxdown Structure (PBS) {see Sections A4.2 and A3.3), a.d the essentials of
any related contracts, existing or planned, should be reviewed to understand
the interacticns of other prograv-related activities with the planned
contract. The Life Cycle Events Guidebook, especially Tablis 1-8, should be
exanined as a source of potential SOM tasks and reluted products. Critical
=ilestones should pe spelled cut in a smaster schedule. Finally, the other
porticns cf the planned contract’s RFP (see Appendix C) should be understood,
especially the Specifications.

Second, a dra:t Preliminary Ca3S must be prepared (see Section AX.X%) and
{for ESD-managed programs) coordinated with the CTost Analysis Division (&CC).

b AFSCR 315-%/ESD Sup. 1, Managewent of Contractor Data, paragraph 3.q.

L DCPs are prepared only for ¥ajor Defense Systems. See LCES, Section 2.
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Third, for ESD-managed programs, the SON preparation task should be
discussed with the Directorate of Acquisition Support (DR) to obtain current
information cn SOM-related policy and other guidance.

Fourth, the latest versiouns of all Regulations, Specifications,
Standards, 2rd DIDs, whose application to SOM-specified tasks and related Data
Items is planned, should be reviewed to determine their applicabdble sections
and to decide on appropriate modifications. As a rule, Air Force and lower
level command regulations, sanuals, and paxphlets should not be referenced in
a SOM. However, this rule may be overlookad wnenevir it would eantail
incorporating voluminous zaterial explicitly in the SOM. (e.g., ses model SOM
paragraph 3). Military specifications and standards say be freely referenced.
Specific and appropriate references are essential to clear, precise, and
appropriate SOM task descriptions. Similarly, understanding the applicable
BIDs is essential to relevant [ata Iter definitions. SOd and CDRL references
that are too brocad risk misinterpretation of the scope of effort and products
desired. On the other hand, SCM and CDRL provisions that restate requirements
contained in the Systex Specificatior, in Development Specificatioms, or in
appropriate Regulations, Specifications, Standards or DIDs risik inconsistency
and entail parallel updating.

Fifth, previously prepared SONs and related CDAL entries should be
acquired and their relevant paragraphs, if any, considered as models for
related tasks under the planned contract. However, these model SO¥ paragraphs
and related CDRL entries should be reviewed criticzlly, screened, and
carefully modified tc avaid including in the planned contract’s SOW
inconsistent, excessive, and otherwise inappropriate nrovisions. These model
SOls and CDRL entries should re discussed with persons familiar with their
contracts’ performance histories, tc reveal any problees atiriduted to
defective SOM provisions. The Model Full-Scale Devslopaent Phase SN
paragraphs in Sectica 3 are one scurce of possibly ~zievant SOW material.

ESD™ B0C-¥, Stategent of wWork tion Guide, Change 1, iz another source.
This con%ains %22 short sections on gifferent potential SOW tasks. Each
section inciudes model SN paragraphs, suggesticns for preparing such
paragraphs, or botn. Table 1 shows these tasks titles % PBCs, 2nrd assesses
the usyal relevance ¢f each to software-related S preparation. s Table 1
states, tasks deemed irrelevant or only marginally relevant to scftuare shovld
be considered more relevant if their accozplishment should require softwvare.
For example, if a systez’s Support Equipment included software-controlled
Automated Test Equipzent, the Support Equipment SO task would bde of prizary
importance to the Software Directer.

Sixth, experis on particular types of desired effort or preducts should
te comsulted about tne related SOW paragraphs and CDRL entries. If possible,
these persons should prepare initial drafts of the SOV paragraphs anc related
CDAL entries in their areas of exper*ise, using or adapting modei SO4
paragrachs where apgpropriate. Corre.ponding SOW parsgraphs, and proposed CDRL
entries, should always be prepared in parallel. Special CDRL entries must
specify tne delivery of CPCls and their Versions {see Section £2.1.2).

Severth, a szall group of key Frograz Cffice personnel, incliuding the
Software Director, should review these drafts, alter them appropriately, and
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Table 1
RORMAL® SOFIWARE RELEVANCE GF POTENTIAL SOM TASKS

ESDP Softaware
800-% Belevance

SO Tasic Titlev® Iak®® (See KEY)® PECH
Aerospace Environsent 9 1 1061E
Availability 40 P 1061Q
Comzamnications Long L »es 15 1 10618
Computer Prograa Man went# 2 P 210
Configuration Manageasent 22 P 1052C
Progran/Contract Work Breakdown Structure 20 | 4 106244
Cost Information Syste: s¥ 18 S 1062AB
Cost/Schedule Control Systemé 19 P 1062AC
Data Managemantéd 35 S 1070
Design, Develcpment and Fabricationé# P 1010
£lectromagnetic Compatibility 1 I 1061G
Bu=an Factors and Trainirg# 3% S 1068, 1020
Integrates Logistics Support 27 M 1063
Initisl Spare/fepair Parts Provisioning# 38 X 9600
integraticn of Analyses and Related 29 S 1062D
Ccaputer Support
Life Cycle Costs ASPR S 1062AD
Maintainability ] P 10618
Manufacturing ifanagesent 21 1 10628
kezenclature 8 M 10610
parts Coatrol & Standardization Frogramé 7 | 1061C
Prnotographic Documentatior 25 4 1062F
Preoperaticnai Maintenance$ 32 M 1063E
Freoperational Supply Suppert 28 I 16634
Preservation, Packaging, Packing & Marking# 29 S 1063B
Qualtity/Progran/Inspection ystend 2h P 1062E
fadis Frequency Managesent 16 I 1061
heal Property Facilities# 37 I 1082
#eliabtility 5 P 10614
Schedule Management 17 P 1062AE
Security 12 S 1061J
STINFC 26 | 1062G
Support Zquipzmentd 33 . | 9200
Survivability/Vulnerability 13 S 1061k
Systex tngineeriag Managemsent# 3 P 1061
System Safety 18 s 1061L
sechnical Orders# 36 .4 1071
Test and :zvaluation# H | 4 1050
Transportability 10 b ¢ 1061F
Transper.ation 30 I 1663C
Travel 31 1 1063D
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Table 1 (Concluded)

ESDP Software
200~8 DRelevance

A Task Title®® 1ook8®  (See KEY)® PECH

¥*lue trgineering - Program 22 | 4 1061P
Requirements Clauses

Value Engineering - Incentive 3 S 1061
Prograa Clause¢

KEY

1 = Irrelevant

M = Margical. However, the Software Director should review this task

statewment ts avnid surprises.

Substantial. The Software Director should influence and ccordinate
on this t«sk statement %0 assure comsistency.

Frimary. The Software Director shiould prepare the softuare-related
Sections, and should review the eatire task statement, as a satter
of -rime concern.

14

Ncoreally irrelevant (1) or margirally relevant (M) task descriptions
(see KEY) should be carefully reviewed and ccordinated by the Software
Director if their accomplishaent entailc the use or development of
softuare.

Per ESDP 80u-% (Change 1), Attachment 1.

This title differs from the Standard WES Element Name.
See Table A-1.

Prefix tnis code by the letter code {(i.e., 4,B,...) for the suurce
of the product or service, if known. See AFSCM 173-§, Prograe

Breakdown Structure and Codes, paragraph 3-3a and Figures
5-3 through 5-5.
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compile them iato an integrated SGM and proposed CDRL coasisteat with the
Preliminary GIBS. This group shonld assure the SON’s precisiocns,
completeness, internal consistercy, and consistency with the other RFP
sections. Elimination or alteration of CDRL ertries by the Data Regquirements
Revieuw Board (see Section C2.7) wmay entail SOM, Preiiuinary CWBS, and other
RFP aodifications, to retain consistency and tc assure that the RFF continues
tc satisfy program goals. For £iD-managed programs, coordination of the
complete SOW draft with the Directorate of Acquisition Support (DR}, and with
the Computer Systes Engineering Directorate (MCI), !3 required. If, during
S0d preparation, changes to the diraft Preliminary CWBS are deemed desirable,
these sust be ccordinated with the Cost Asalysis Division (8CC).

2.3 Confjguration Jteg (CI) Definjtion

SM3 for Full-Scale Development Phase coatracts must reflect the systea’s
CI definition incorporated in tae Sllocated Baseline, which is the major
Validation Phase product (see LCEG, Secticn A.3.1). However, a SOM for
Validation Phase work may need to include a CI definition task, which should
yield a= Authenticated Systeam Specifiication, and z Development Specificaticn
for each of the system’s CIs to be developed. The following is provided as a
partial aid to drafting this task stutement.

The nunber and ccaposition of a 3ystex’s CIs is a critical design issue,
because the Government’s tachniczl moritoring activities focus mainly on CIs.
For example, each CPCI develnped normally requires the developer to prepare an
irdivicual Computer Program PMroduct Specification (see LCEG, Section A%), ar
individual Test Plan, and related Test Procedures. Each CI usually underygoes
individual design revieus. One or mscre WBS Elements (see Appendix A) must
aliso be defined for each CI, for use in vost reporting and analysis.

4 syste=z of many CIs has many formally defined interfaces. The separate
reports, other documents, and other monitoring activities rejuired can sugport
good Government visibility into, and control of. the development process.

However, if a system is partitioned inte too many ClIs, the large nuamber
of document review, Engineering Change Proposal {(ECP) processing., and other
monitoring activities ectailed may fragrent inxight and cause excessive
delays, signir:~antly impeding development progress. Independent or
sequential Government mcnitoring of individual (s may part.sy ignore the needs
of closely related Cis, sc that decisions made abaut one Cl may adversely
affect anothier. Conducting jocint design reviews for the seallrs of each
closely related set of CIs, and employing the same Goverrmment persoanel to
monitor all the set’s mesmbers, can improve overall vi!sibility. Mevertheless,
even thorough design review rarely prevent:z subsequent discovery of some
necessary changes in Cl scope or external CI interfaces. Such changes require
formal ECP preparation and Configuration Control Board (CCB) action during
development, activities that typically consume weeks or scauths. Largely
because of its greater guantity of baselined information (e.g., inter-Cl
interface definitions in Development Specifications), a multi-CI systea may
require pore ECPs during its develcopment than a systee of Tewer (ls.
Similarly, the effort needed to review and coordinate revisions to Product
Specifications, Test Plans, Test Procedures and other required documernts
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depends =ignificantly on the number cf documents reviewed as well as on the
Scope of each. Like ECP processing, document review can entail iong elassed
tizes, berause comments must typically be solicited from many reviewers,
formally ~oorcinated, and reflected in one or more revisions before approval.
Thus, a rulti-CI system’s development m2y suffer more delay from Government
monitoring activities than a system of fewer CIs.

Somewhat different problems can arire if a system’s CIs are few, but ill-
defined. This situation exists to the extent that one CI coatains processes
that iateract more strongly with other CIs than with one another. A system of
ill-defined CIs is most likely when CI definitior occurs hastily without
adequate preliminary design and design validation /see LCEG, Section ¥.3.2).
Here the inter-CI interfaces, although few, »re complex. As a result, the
larger scope of the individual CI design reviews will still fail to spot many
inconsistencies among CIs. Also, the complex internal workings of large, ill-
defined CIs discourages lsarmming and discovery of internal flaws. Both
factors encourage overlocked design errors during document study and design
revieus. These oversights lead later to sany ECPs and to progressively more
expensive repairs, depending cn when each error is destected.

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

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

b. Assign processcs with little or no interaction to different CPCls.

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

d. As3ign to differe:.: {PCls processes whose development can feasibly
be finished at siyaificantly dif™ . rent times, if such phased
development wiil expadite overal. systea develcpment.

€. Allocate tc different CPCIs scftware to be separately procured.

f. Include in each CPCI no more than an individual Governaent monitor
can efficiently track, assuming reasonable working ralationships
between him and the types of personnel who will manage and develop
the CPCI.

It should be cicar that applying these guidelines entails such preliminary
design and analysis. Guidelines a, b, d, and f may also apply to equijment
Cls, as does guideline e if "equipment™ is substituted for "softuare®.

Even when a syste=z hay many small CIs, WBS definition saust generally
extend below the CI level, to the Computer pProgram Coaponent (CPC) or m=major
routine level, in order tn yield data adequate for both thorough contractor
performsance monitoring and to sound future software cost estimation. Such
detailing of WBS Elements below the Cl level is best done by the development
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organizaticn, with Program Office concurrence. 31 shculd be done as the
detailed design of each CI unfoids, and incorporated in the Extended Contract
WBS (see Section AX.6)}.

One coamon error in system definition is failure to specify as CPCls
certain essenf.ial Support Softuare (e.g., Executive, equipment and softuare
diagnostics, scftuare development and maintenance aids, test drivers, test
data generators, data collection and data reduction programs)®. As a resul:,
the Governwent may lacic normal control of and visibility into this software’s
functional & design characteristics, and may even lack the right tc use the
sof'tuare throughout the systea’s lifetime. Such rights of coatrol, visibdbility
ang persanent use can te critical; e.g., to validating test results, to
testing Depioyment Phase softuware modifications. If use of proprietary
Operational or Support Softuare is planred, the Computer Program Development
Plan (see LCEG, Section X%.4.5) should detail its use in the systea.
Furthermore, the approprriate contract should specifically provide for delivery
of that proprietary scltware with satisfactory documentation and rights of
duplicaticn & use [ses Section C£2.5.8).

Another common errcor is failure to prescribe precisely the systeam’s
interfaces with its operators (e.g., terzinal users). These interfaces should
bde considered requirements, not design options, because a gocd man-machine
interface is quite heavily influenced by detailed operational requiresents.

Special problexs may arise when use is planned of existing software
(e.g., the Executive, a coepiler, diagnostics) that uas developed, perhaps lor
commercial use, independent of standard Air Force corfiguration control,
testing and dccurentation practices. Although incorporating such software,
where appropriate, may save significant development time and cost, this
S0t .ware or its documentation may be sozewhat deficient for the intended Air
Force application. Thus, during the Validation Phase, all such existing
softuare shouid be tested, and its docuwsentation reviewed, against systes
requirements. Plans should then be sade to upgrade or augment this softuware
and its documentation during the Full.Scale Development Phase, to correct
deficiencies. For exazple, if use of a commercially available Executive is
planned, this Executive should be allccated functional, design, interface,
performance and test requirezents. The Executive should then be tested for
ability tc satisfy all its allocated requiremeats. Again, the Executive’s
documentation should be reviewed against the needs of the planned Air Force
syste=’s operators, development programmers, and maintenance prograzmers to
assure its satisfactory organization and content. Existing commercial
documentatior. need not conform precisely to iir Force documentaticn standards
(e.g., for Type BS and Type Ct specifications per MIL-STD-490, Specification

Practices and MIL-STU-A83(USAF), Configyration Managegent Practices for
S i nt, Munitions ! uter rams. However, these

standards should be reviewed for factors appropriate to judging existing
documentation against expented needs. Note that the Government may need to
acquire Limited Jights to this existing software, and Restricted Rights to its
docuzentation ‘=ee Se<ticn C2.5.4) in order to use or upgrade ihes.

b iable A-3 identifies many such types of Support Softuare.

22




PPy

3. HMODEL FULL-SCALE D VELOPMENT PHASE SOW TASKS

Sectior 3 incorporates a table of contents, and the software-related
paragraphs, of & hypothetical Full-Scale Development Phase SOM. This SOW is
presumed to prescribe the work desired froa a single contractor (at the system
level) to develop a posiulated one-of-a-kind digitai communications message
suitch, termed the Centrai Distributicn System (CDS). The SOW-prescr “ed
tasxs include interfacing the CDS with numercus local and remote digiial data
sources and sinks.

Since the hypothetical planned contract covers site activation, support
equipwent, administrative data, etc., zs well as software acquisition,
computer equipment acquisition, systees engineering, etc , some of the SO
paragraphs are either irrelevant or only marginally relevznt to the
development of software and its integration into the total systex. The model
S04 includes the neadings of such SOM paragraphs, but may not include their
text. Other paragraphs with sometimes significant software impact are
represented either by skeleton text or by complete text. In the skelston text
dots (i.e., "...") replace each missing sequence of words which are deexed
irrelevant or oxiy sarginally relevant to softwarc. The SON paragraphs =zost
important to softuare are incorporated in full and are alsc asterisked.

T™h .4el 30M raragrapts refer to certain other documents (e.g., the
CDRL, th- - ~ pipary QMRS Dictionary (see Section A3), specifications), which
the RFP coni..ning the SCW would normally inclide. Development of models of
these documents has becn deyond the scope of this guidebook’s preparation
effort. However, Section 3 partly compensates for their lack by stating the
model SOM s chief asssumptions, and by including other r:levant background
material.

Table 2 depicts the Specification Tree (norwaily par’. of the Systez
Specification) for the hypothetical CDS. The CDS is presumed to connect about
250 local and remote data sources and sinks, ranging from low-speed tersinals
tarough computers. Table 2 includes 15 CPCis for three computers, in part so
that the model SOM paragraphs can address multip - CPFCI, smultiple Functional
Area, and multiple softuare source issues. In practice, defining fewer CFCIs
pight be advantageous, as discussed i Section 2.3. However, distinct real-
time vs. off-line Executives would still bte desirable for a systes like the
CDS, unless the off-line Erxecutives were snown able to support adequate real-
time response tizes. Figure 1, "Central Distribution Systes Functional Block
Diagraz™, shows the C3S Functional Area interfaces and the CIs that comprise
each.

Table 3 contains the Approved Summary Program Breakdown Structure assumed
for the CDS acquisition program. The corresponding Preiiminary CWEBS is
contained, essentiaily, in Table &, the zodel SOM’s table of contents, because
the model SO reflects the Preliminary Gi8S structure. The RFP would include
both the Approved Summary PBS and the Preliminary CWBS plus their
Dictionaries. Exhibit 1 contains the rmodel SCM task stateaments.
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Tadble 2
SPECIFICATION TREE: CENTRAL DISTRIBUTION SYSIEM®

Distritution System (CDS)

External Exchange (EE) Functionzl Area

Hub

Jpecial Commsunications Interface Equipment (SCIE) CI
Communications Cosputer (CC) CI
CC Real Time Executive (CCEX) CI
CC On-Line Diagnostics (CCOD) CI
CC Application Program (CCAP) CI
CC Facility Software (CCFS) CI
(Gff-Line Executive)
(Assembler)
(Off-Line Diagnostic & Maintenance Software)
(Utilities)
Functional Area
Hub Processor (#P) Ci
Bub Real-Time Executive (HEX) CI
Yub On-Line Diagnostics (HOD) CI
Hub Application Program (HAP) CI
{Message Suitching & Processing)
(Message Logging & Retrieval)
{Systex Status and Control)
{Central Tables)
Hudb Faciiity Softuware (HFS) CI
{0ff-l.ine Executive)
{Compiier)
{Assembler)
(Off-Line Diagnostic &« Aaintenance Software)
(Utilities)
System Design Aids (SDA) CI
{Systee Design Data Base)
(System Design Data Base Management Prcgram)
{Syste= Performance Simulaticn Program)
Systez Test Software {SIS) CI
System Exercise Software (SES) C1

Internal Exchange (IE) Functional Area

Internal Exchange Interface Equipment (IEIE) CI
Internal Exchange Computer (IEC) CI
IZ Real-Time Executive (IEEX) CI
IE Cn-Line Diagnostics (IEOD) CI
IE Application Program (IEAP) CI
JE Facility Software (IEFS) CI
(Off-Line Executive)
(Assembler)
(Off-Line Diagnostic & Maintenance Software)
{(GLrlities)

® Table entries conta:ined entirely within parentheses are not Cls;
instead they indicate the contents of Cls.
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Table 3

APPROVED SUMMARY PBS: CENTRAL DISTRIBUTION SYSTEM

BEC Level Element Nage

1000 1 Central Distribution Systems

1010 2 Price Mizsion Product

3110 3 Communications

3510 3 Automatic Data Processing Equipment
5210 3 Cosputer P-ograms

1110 3 Integration and Asseambly

1020 2 Trairing

1021 3 Equipment

1027 3 Facilities

1029 3 Services

1040 2 Peculiar Support Equipment & Maintenance
1081 3 Orgarnizational/Intermediate

1084 3 Depot

1050 2 Systcws Test and Evaluation

10951 3 Develcopment Test and Evaluation
1053 3 Operational Test and Evaluation
1056 3 Test and Evaluation Support

1057 3 Test Facilities

1060 P2 Systex Program/Project Management
1061 3 Systeas Enginesring Management

1062 3 Supporting Project Management Activities
143 3 tegrated Logistics Suppert

106 3 Crew/Human Factors

1079 2 Data

1CT1 3 Technicxl Publicatjons

1072 3 Engineering Data

1073 3 Hanagement Data

1074 3 Datz Repository

1080 2 Operational/Site Activation

1081 3 Contractor Technical Suppor:

1083 3 Site Conversion

108% 3 Systez Assembly, Installation & Checkout on Site
10€5 3 ADP Support Facilities
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Major Assumptions

The model SONW paragraphs reflect the following major assumptions.

The DS is a cne-of-a-kind Major Defense System. Thus, its
acquisition entails no Production Phase. However, other Major
Defenss System Acquisition Life Cycle requirements apply.

The hypothetical planned contract covers Full-Scale Development
Phase work only. Prior (i.2., Conceptual Phase and Validaticn
Phase) erfort has produced a system design represented in a complete
£1located Baseline and a corresponding Authenticated System
Specification (termed the CDS System Specifjcation) that have bdbeen
valijated through extensive simulaticn and analysis. Consequently,
proposed modification of Development Specifications by Offerors is
not encouraged. {See LCEG, Sections 3.3.1 and X.3.2 for
justificaticn of these assumptions).

Tb2 Allocated Baseline includes a2 Computer Program Development
Specification for the Government-Furnished (GFP) System Design Aids
CPCI and for each CPCI that requires development, plius a Development
Specification for each equipwent CI to be developed. The
Authenticated System Specification incorporates a defined equipment
configuration, including specific models, types and nuubers, for
each computer to bte acquired for the system. Developeent
Specifications are presumed unnecessary for commercially acquired
equipment and software. However, contractor preparation of Product
Specifications for such commercially acquired equipment and softuware
is presumed. The RFP incorporates the Authenticated System
Specification, the Allocated Baseline, and a Computer Program
Product Specification for the GFP CPCI.

Validation Phase work has developed a complete set of tie presciibed
planning documents identified in LCEG, Section X.3. Each Off'eror’s
preparation of an initial version of the SEMP and of the CPDP as
part of uis proposal, and the subsequent incorporation of the
witning Gfferor’s SEMP and CPDP in his contract after Government
approval, is also presumed.

The Full-Scale Development Phase effort is not segmented. 1I.e., the
SOy defines the work to be done by a single, prime, contractor (who
may subcontract some of the work). This SOM encompasses all
required Full-Scaie Development Phase effort.

Other assumptions are mentioned in the gen2ral and specific comments delow.

3.2 Genera) Commeats on the Model SON

As regquired, the SU’s paragraph structure corresponds to the Preliminary
CWES, except for the SOM's introductory paragraphs (i.e., Exhibit 1 paragraphs

1.

- &.).

Maintaining this correspondence tends to inc-ease S(A bulk, because

otherwise a single SOk paragraph could often prescribe the tasks applicable to
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several Preliminary CUBS Elements. To ccunter this adverse tendency, and to
ninimize introducing inadvertent inconsistencies, the model SON typically
prescribes in a higher-level paragraph work applicable to a group of Elements,

and omits equivalent language from the lower-level parsgraphs corresponding to
these Elements.

fonforsance to WBS definitions sometimes causes closely related work to
be prescrited in widely separated paragraphs. For exasple, Prelimizary Design
Reviews (PDRs) and Critical Design Revieus (CDRs) are preacribed under
paragraph 5.1.1, Prime Missjion Product, while the closely related Systea
Design Revieus (SDRs) are called for in subparagraphs of paragraph 5.1.5.1,
Systeas ingineering Management.

In other cases tasks assigned to one SONW paragraph (W8S Element) might
aiternately be assigned tc another. For example, system test planning,
prescribed under Systems Test & Evaluation {paragraph 5.1.%) might have been
prescribed under Systema Engincerirg Management (paragraph 5.1.5.1).

Each CWBS Element’s Extended PBC (see Section 43) is incorporated in the
corresponding SCA paragraph as psrt of the SOM paragraph’s title. Each SOM
paragraph is also assigned ar indexed paragrapn nusber (e.g., 5.1.1.%, 5.1.6)
vhich precisely indicates its position in the SOM's paragraph tree. Use of
this numbering systes in addition to PBCs for paragraph identification is
recomsended because the PBCs comprise an obscure ani sosewhat irregular
numbering systee. For instance, gaps in the sequence c¢f prescribed PBECs could
make difficult the detection of omitted SOW paragraphs. Alsc, SOW paragraphs
{(e.g., subparagraphs) that do not correspond to CVBS Elements may not be
assigned PBCs.

A major effort has been made to reference rather than to restate in SOM
paragraphs informaticn contained in rcicvent paragraphs of Regulations,
Specifications and Standards, and in the hypothetical RFP’s specifications,
CDRI. and Delivery Schedule. This may mcke the SOW itself somewhat obscure.
However, in practice both Government and contractor users of the SOd would
have the referenced zaterial availadble, and should read each SON paragraph
concurrently with its references, as reviewer: of the model SOW are urged v
do. The chief advantages of the approach selected are reduction in
inconsistency and greatly reduced SOM bulk.

3.3 Specific Comments

Comments on specific model SOM paragraphs, preceded by “NOTE:", foliow
the paragraphs to which they refer.
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Tadle &4 (Continued)
SO5
Turegraph mee laval ______ Paregreph Title ===
5.1.3.% 1088 3 Depot
5.1.% 1050 2 Systeas Test & Ekvaluation
5.1.8.1 - 3 System Test Planning
5.1.8.2 1051 3 Development Test & Evaluation (DTSE)
5.1.8.2.1 10514 | Systea Functional Testing
5.1.8.2.2 1051B | Systes Performance Testing
5.1.8.2.3 1051C 4 Beliability, Maintainability &
Availadility Testing
5.1.8.2.4 1051D 3 Security Testing
5.1.4.3 10653 3 Operational Test & Evaluation (OTR&E)
5.1.4.% 1056 3 Test & Evaluation Support
5.1.4.5 1057 3 Test Facilities
5.1.5 1060 2 Systes Program/Project Managesent
5.1.5.1 106198 3 Systeas Engineering Managewent
\ 5.1.5.1.1 - System Failure & Recovery Analysis
3 5.1.5.1.2 - ] Tarcughput, & Response Time Analysis
3 5.1.5.1.3 - ] Syatea Design Adjustment &
1 Mainteaance
( S.1.5.1.% - 3 Planning for Change
: 5.1.5.1.% - Planning for Systea Deployment
5.1.5.1.8 - | SEMP Maintenance
5.1.5.1.7 - CPDP Maintenance
5.1.5.1.8 - L} System Design Revieus
5.1.5.1.9 - ) AMdditional Effort
5.1.5.1.10 10614  } Reliability
5.1.8.1.11 0618 | Maintainability
5.1.5.1.12 1061C | Parts Control
! 5.1.5.1.13 1061D z Momenclature
{ 5.1.5.1.1% 1061G A Electromagnetic Cospatidility
; 5.1.5.1.15 1061J | Security
5.1.5.1.18 106 1K | Survivability/Vulnerstility
5.1.5.1.17 1061L L} System Safety
] £.1.5.1.18 106 1M 5 Coamunications Long Lines
P! 5.1.5.1.19 106 1pse ] Value Engineering
! 5.1.5.:.20 1061Q ) Availability
» 5.1.5.2 1062 3 Supporting Project Management Activities
5.1.5.2.1 10624 8 Progran Management
5.1.5.2.1. 106244 S Progran/Contract Work Breakdoun
Structure
{ 5.1.5.2.1.2 106238 5 Cost Information Systex
; 5.1.5.2.1.3 1062AC 5 Cost Schedule Systess
: 5.1.5.2.1.8  1062AD 5 Life {ycie Costs
5.1.5.2.1.%  1062AE 5 Schedule Managewent
5.1.5.2 2 10628 ] Manufacturing Minagesent
5.1.5.2.3 1062C ] Configuration Management
5.1.5.2.% 10620 ] Integration of Anzliyses and
Related Computer Support
E
]
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Didle & {Concluded)

Lol ard B uas Sl 4

SN

Saregraph mee level _____ Daragreph Title ==

5.1.5.2.5 1062E ] Quality/Inspection

5.1.5.2.6 10626 | STINFO

5.1.5.3 1063 3 Integrated Logistics Support

5.1.5.3.1 10634 | Preoperational Supply Support

5.1.5.3.2 10638 § Packaging

5.1.5.3.3 1065C ] Tracsportation

5.31.5.3.3 10630 Travel

5.1.5.3.5 1063¢ | Maintenance

5.1.5.3.6 1063G ] Limited Spares/Bepair Parts
Provisisning

5.1.5.% 1064 3 Crew/Human Factors

5.1.5.8.1 10644 | Human PEngineering

5.1.5.8.2 1064C | Manpower/P2rscanel Requirements

5.1.5.8.2 10642 ] Buaan Factors Test ¢ Evalumtion

5.1.8 1070 2 Data

5.1.6.1 1071 3 Technicai Publications

5.1.€.2 1072 3 Engineering Data

5.1.6.2.1 1072E | Engineering & Conliguratioa
Documentation

5.1.6.2.2 10728 L} Human Factors

5.1.6.2.3 10720 | Related Design Bequirements

5.1.6.2.% 10728 ] Systes/Subsystom Analysis

5.1.6.2.5 10721 & Test

5.1.6.3 1073 3 Managesent mta

5.1.6.3.1 10734 ) Muinistrztive Managesent

5.1.6.3.2 1CT3F | Financial

5.1.6.3.3 1073L ] Logistic Support

5.1.6.3.% 1073P L} Procuresent/Production

5.1.6.% 1074 3 Data Repasitory

5.1.7 1080 2 Operational/Site Activation

5.1.7.1 1087 3 Contractor Technical Support

5.1.7.2 1083 3 Site Conversion

5.1.7.3 1084 3 System As3esbly, Installation &

Checkout on Site

5.1.7.3.1 0854 | (perational Site Checkout

5.1.7.3.2 10848 3 CPOF (heckout

5.1.7.3.3 108%¢C 2 CPWF (heckout

5.1.7.% 1085 3 AL® Support Facilities

5.1.7.4.1 10854 ] ooF

5.1.7.8.2 10858 a o ¢ \3

Brefix this code with the letter (i.e., 1, B, C...} assigned to the
contract. E.g., A1062C is the PBC for the Coafiguration Management task
vuder the Acquisitioo progras’s first contract.

8¢  See Tadble 1, finul two sntries.
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Exhidit 1

MODEL FULL-SCALE DEVELOPMENT PHASE SOW PARAGRAPHS

1. OBJECTIVES

™he overall objective of this contract is to develop and install at the
Maticaal Command Center, as prescribed in the contract’s Delivery Schedule, ar
operable, common, collection and dissemination center for digital messages,
termed the Central Distribution System (CDS). The CDS wiil provide the
National Comwand with capacility for handling a greater diversity and volume
ol traffiz than it can today, with substantialiy increased throughput and
reduced delivery times.

2. SOOPE

This Statement of dork (SOM) covers tne detailed design, developwent,
assesbly, integration, documentation, installatiom, and test of a single CDS.
The SOM also covers ~ontractor assistance in training, evaluatior, and pilot
operation of the CiS. The (DS shall comprise both equipment and scftware,
including some commercial items and some Governsent-Surnished Property (GFP),

atle to meet the requirements of the (DS jystem Specificatjom and the other,
related, specifications identified therein.

3. SOU RELATIONMSHIP TC THE QMBS

Tne Contract Work Breakdown Structure (CWBS), also included in this
coatract, graphically portrays the work to be accomplished, coisistent with
the contract’s sccpe (SC¥ paragraph 2). The CWBS also incorporates a
Dictionary, which cCefines the scope of each CWBS Element. The CUWBS and this
508 s task descriptions {contained in SON paragraph 5) are assigned Extended
Program Breakdown Codes (PECs) per AFSCM 173-%, Prograg Pregkdown Structure
and Codes and ESDP 5§00-4, Statement of York Preparatjom Gyide, includirg
Change 1. (Each task description’s paragraph heading incluces the tast’s PBC
if the paragraph correspcnds to a CWBS Elesent). Cost accounting coding and
Configuration ldeatifrication shall oe kept ccasistent with this coding scheme.

k.  RELATED DOCUMENTS

The Specifications, Contract Data Requirements List (CDAL), Delivery
Schedule, silitary specifications and standards, Data Item Descriptions
{DIDs), Governwent-approved porticas of the contractor s propossl, and other
documeris, to the extent that they are referenced in this SCé subsequently, or
in refere~_.ed portions of documents referenced therein,. Surther define the
work reguired under this contract. In particular, twé Delivery Schedule and
CDRL define the reguisite Pericds of Performance 20d delivery dates applicable
to all 30W-defined tasks and their producis. These related documents are
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either included ia this Dequest for Proposal (RFP) or may be cbtained from the
Procuring Contractiag Officer (PCD).

5. CONTRACTOR TASKS

The ccatractor shall perfors the following tasks, and shall segregate the
cost3 of all such effort by the lowest-level CWBS Element to which the effort
applies.

5.7 PBC 41000. Central Distribution System

Design & develop (or otherwise acquire), and integrate, install, & test,

the equipment and software necessary to meet the requirements of the CDS

cation, pius those of the several reiated Con{iguration Ites
{CI1) Development Specifications and other specifications, attached to or
referenced in the contract. Perform related services including training,
Systes Test planning, Systess Engireering, and maintenance of the CDS
equipment and softuware developed or otherwise acquired. Suppc:-t Government
Program Management and Site Activation effort. Provide and operate necus<
support equipeent peculiar to the CDS. Generate and provide related
documentation and other relevant Data as specified in the Contract Data
Requirements List (CDRL) incorporated in the contract. Perfors these tasks
consistent with the CDS Jystem Specification, the System Engineering
Manageaent Plan (SEMP), the Computer Prograx Development Plan (CPLP), the Test
& Evaluation Master Plan (TEMP}, the Training Plan, and the Delivery Schedule,
all incorporated in the contract. This paragraph encompasses subsequent
paragraphs 5.1.1 - 5.1.7.%, and their subparagraphs.

85 1.1 10. i t

Design & develop (or otheruise acquire), and install & test, each
of the equippent Cls and Computer Program Configuration Items (CPCIs)
identified in the CDS System Specification to meet this specification’s
requirements, and those of the other specifications referenced therein.
Integrate these Cis intc Functional Areas (FAs), and the FAs into a CDS able

to seet all CDS System Specificatjon-prescribed requiresents.

85.1.%a Generaticn of Specifications. Generate a draft and a final
Product Specification fur each equipment CI, and a Comsputer Program Product
Specification for each CPCl developed, and for each CPCI acquired froe a
commercial source, except as ctherwise provided in subsequeat paragraphs.
Document the intra-Cl interfaces in the CPCIs ™ Computer Progras Product
Specifications and the eguipment CIis’ Product Specifficatioms. ilso include
among each Product Specification’s Quality Assurance provisicas a Verificaticn
Matrix that shouws by paragraph reference hcw each of the Product
Specification’s design requiremeats {s to b2 satisfied. Document the
interfaces among Cls, the interfaces among Fis, and the (TS  extermal
interfaces in Engineering Drawings, as prescribed in MIL-STD-N83(USAF).
Update each of these documents after its delivery tc refleut changes to the
corresponding Cis; e.g., as a result of integration and testirg.
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85.1.1> CI Desizr Peviews and Tests. Plan and conduct a Preliminary
Design Review (PDR}, a Critical Design Review (CDR), and Preliminary
Qualification Tests (PQTs) for each CI developed, and Formal Qualification
Tests (FQIs), a Fuacticnal Configuration Audit (FCA), a Formal Qualification
Revizsw (FQR), and a Prhysical Configuration Audit {PCA) for each CI develcped
or ec-emiany acquired, as specified in HIL-S‘IB—'B(USIF). MQQQ

du | O JYJCEH U 2 DSt O 1 Pras

! AP e

leendix X1, in uxL-sm-1521wSAF), IM_MMM
Eouipment. 7nd Computer Programs, and in the contract’s Delivery Schefale.

The PQT s need only assure the correct operation of each CI's parts and
collect data unobtainable later, as specified in MIL-STD-A82(USAF). Prepare
and deliver a draft and a final Test Plan, plus draft and final Test
Procedures, for each Cl developed or acquired commercially. Conduct tests for
each CI per the TEMPF ard the CI's Govermesent-approved Test Plan & Test
Procedures. Dccument the results of the CI tests in Test Reports. MNotify the
Government, on request, of the results of informal contractor-run tests, and
identify all informal test repcris in the monthly Data Accession List/Intermal
Data (see paragraph 5.1.6¢c).

BOTE: MIL-STD-1521(USA¥) skculd de reviewed and its requirements carefully
tailored to the needs cf each system’s design and acquisitiorn approach. Such
tailoring has not been attempted here because it would entail elaborate
explanation of systez assusptions. Also, see ESD-TR-75-85, An Aj. Force Guide
for Monitoring and Reportirg Software Levelopgent Status, for further
discussion of design revieus and tests, including consideraticas that
tajloring should reflect.

NOIE: Three related Systex Design Reviews (SDRs) are prescribed in paragraph
5.1.5.1.8. This and other separation of closely related tasks result from SOM
paragraph conforsance to prescribed WBS Element definitions.

85 _1.1c Guidance. Perforz this task in conscemance with the SEMP, CPDP,
TEMP, a Governsent-approved System Test Plan, Government-approved Systes Test
Procedures, the Training Plan and the Delivery Schedule. This task
encompasses the work prescrided in paragraphs 5.1.1.1 - 5.:.1.8.% and their

subparagraphs. 1his task excludes the effort encoapassed by paragraphs 5.1.2
- 5.1.7.% and their subparagraphs.

S.1.1.1 PBC 83110, Cosgunicatioms.

5.1.1.1.1 PBC A3111/111. Specjal Communicatjons Interface Equipment
(SCIE) CI. Design, develop, fabricate, assemble, and test the SCIE CI to meet
its allocated CDS Systeg Specifj-atjon requirements and the requiresents of

its Developoen*® Specification.

5.1.1.1.2 PBC 33111/131. Internsl Exchange Interface Eguipwent (IEIE)
CI. Design, develop, fabricate, assesble ant test the IEIE CI to meet its

allocatsd CDS Systes Specification requireaents and those of its Development
Specification.

®5.1.1.2 PBC A¥11¢. jAutogatic Data Processing Equipwent. Purchase f{roe
their manufacturers the eq. izment cozprising each of the Comsunications

34




Computer (CC) CI, the Hub Processor CI, and the Internal Exchange Computer CI,
and their design- and user-oriented documentation, as defined in the CDS
Systen Specification. Assemsble and integrate each such CI, and test it
against its requirezeats, as defincd in the CDS System Sp-cifjcatjon and in
its Government-approved Test Plan/Procedures. Repost any failures to satisfy
these requirements, or inadequate documentation. Propose plans to correct
such deficiencies or to avoid thes 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
Product Specification. tc the maximum feasible extent, on its supplier’s
specifications and enginecring drawings, augmented by the corrections and
wrkarounds planned or implemented to correct any deficiencies detected.

JOTE: Under the assumed acquisilion concept, the Government is responsidle
for any failure of the equipment configuration to meet mission requiresents,
provided iue equippent s performance satisfies Government-approved tests.
However, Validation Phase system design verification is presumed to have
minimized the risk of such faiiure (see LCEGC Sections i.3.1 and¢ %.3.2). Thus,
the testing prescribed irn paragraph 5.1.1.2 is intended to assure the
purchased equipment’s satisfactory performance.

85.1.1.2.% PHC AN112/112. Comaunications Computer (CC) C]. See
paragraph 5.1.1.2.

85.1.1.2.2 PBC ABi11/121. Hud Processor C]. See paragraph 5.1.1.2.

85.1.1.2.3 PBC A¥112/132. Internal Exchange (IE) Computer CI. See
paragraph 5.1.1.2.

$5.1.1.3 PBC AN210. <Computer Programs. Develop or acquire, test,
document, and zaintain throughout the contract period, each of the CPCls

identified telow. Cogpile a Ccmputer Prograr:ing Manual and a Users’ Manual
(Computer Prograr) for each, and update the~ to reflect any changes made to
the CPCis during the contract. Include i- each Computer Program Product
Specification a zatrix that shows which .f the CPCI’s Computer Program
Components (CPCs) implemert each of tre Functicns defined in its Cusputer
Prograr Developzent 3Srecification (c- other definitive sources, if the CPCI
has no Computer Program Developmen. Specification).

$5.1.1.3a Scftware to be Developed. Design, develop, documen?, test,
update. and maiatain each of Lhe following CPCIs, to satisfy the Computer

Prograa Development Plan (CEDP), the CPCi’s allocated (DS Systes Specifjcation
requiresents, and the requirements of its Computer Program Development
Specification. Deliver incremental CPCI Versions and their documentation
(e.g., Yersion Descripticn Documents) as specified in the CPDP. Specify in
these CPCI's Test Plans aad Test Procedures the tests to be performed on each
Version.

PBC Name

A8212/113 CC Real-Time Executive CI
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AN215/711% CC On-Line Diagnostics I

AR211/7115 CC Application Progras CI
AN212/122 Bub Real-Time Executive CI
AN215/7123 iudb On-Line Diagnostics CI
AR211/32K% Hud Application Progras Cl
ANZ1F/127 Systea Test Software CI
AN21J7128 Systes Exercise Software CI
AN211/7135 IE Appiication Program CI

MIE: The System Test Softuare CI and the Systex Exercise Software CI are
presuded defined to operate on all Hub Processor configurations appropriate to
CUS syst=s test 2nd exercise, respectively. Also see note on paragraph
5.1.8.1.

85.1.1.3.1 2BC AN212/113. CC Real-Time Execytijve CI. See paragraph
5.1.%'.3a.

85.1.1.3.2 PBC A¥215/118. CC On-Line Diggnostics CI. See paragraph
5.1.1.3a.

85.1.1.3.3 PBC AMC11/115. CC fjoglicatjon Program CI. See paragraph
5.1.1.3a.

95.1.1.3.3 PBC A%212/116. CC Facility Softupre CI. Acquire from the

MYTIMINI Corporation the components of the CC Facility Software CI, comprising
the CC Off-Line Executive, the CC Assembler, the CC Off-Line Diagnostic &
Maintenance Software, and the CC Ytilitlies. Also acquire their design- and
user-oriernted documentation.

NCIE: This paragraph assumes the Government’'s right to use this software and
its docurentation throughout the CDS’ lifetine as a result either of standard
softuare supplier contract terms or a special agreewent. Obtaining adequate
Goverament rights to use design documentaticn (e.g., Operating Systes coding
and losic manuals) nas been a problee in some past acquisitions. Hence, the
appropriate agreezents should be assured (e.g., dy negotiation) defore
equipment selection, and certainly befcre directing a development contractor
to use the selected softuare.

85.1.1.3.53 7Testing and Maintenance. Test each of these prograes to
assure its cogpliance with its CPS Systee Specification-defined requirements.
Report any failures to meet these requirepents, and propose plans for
correcling their causes or avoiding thex in the CDS 2pplication. Modify and
izplement such plans as directed by the Governeeni. HMaintzin this software
during the conlract period.
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JOIE: This softumre is presumed to have been tested duaring the Validation
Phase as a besis for its selection and for allocating its system requiremsents
(see LCEG, Section X¥.3.1). Thus, the testing prascribed in the model SON
paragraph is minly intended to detect any defective coples or wrong Versioms.

®5.7.1.3.%0 CPCI Product Specificatjon Generation. Bsse each CI's
Computer Progras Product Specification, to the saxiaum extent possible, on
equivalert MYTIMINI Corporation documentation, witl appropriate adjustment for
corrections and workarounds devised as a result of teating.

NOIE: The CDAL entry calling for prepuratior of these CPCI Product
Specifications should (directly or 3y DID reference) ailow deviation from
strict (i.e., MIL-S-83890, Specificatjons, Types, and l'orms, Form 1) format
requirements, as long as all essential information and useful forwat is
prescribed. Use of the looser MIL-S-83490 Fcrm 2 or Form 3 standards should
be considered to restrain costs.

05.1.1.3.5 PBC AN212/122. Hub Real-Time Executive C]. See paragraph
5.1.1.3a.

®5.1.1.3.6 ?BC A¥215/123. Bub On-[ine Djagmostics CI. See paragraph
5.1.1.3a.

85.1.1.3.7 PBC A¥211/'2a. Hud Application Prograg CI. See paragraph
5.1.1.3a.

#5.1.1.3.8 PBC AN21Z/125. BEub Facility Sottwgre C]. Acquire frow

Megathere Irnformation Systess, Inc. (MIS), each of the following softuare
packages, and their user- and design-oriented documentation: Off-Line
Executive, JOVIAL (J3) iler, Assesbler, Off-Lire Diagnostic & Maintenance
Softuare, and Utilities. These comprise the Hub Facility Software CI.

85.1.1.3.8a Jesting and Mpintenance. Test each such Bub Facility
Softuare CI computer program to assure its compliance with CDS Systes
Specification requirements. Report any failures tc meet these requiresents
and propose plans to correct their causes or to avoid thes ir the DS
application. Modify and implement such plans as directed by the Government.
Maintain this software during the contract period.

#5.1.1.3.8% CPCI Produst Specification Ge.eratjon. Base the Hud
Facility Software CI's Cosputer Program Procduct Specification on MIS
documentation to the maximum feasible extent.

NUIE: See notes on paragraph 5.1.1.3.%. and its subparagraphs.

$5.1.1.3.9 PBC AR21E/126. Systes Desixn Aids CI. Accept from the
Gcyernment as Government-Furnished Property (GFP) the System Design Aids CI
and its documentation, for use as preccribed in other parsgraphs of this SOM.

MOIE: The GFP Systex Design iids CI is presumed to include 2 discrete-event
simulator, 1.e., the System Perforsance Simulation Program, a Systes Design
Data Base, and a System Design Data Base Managesent Program, all developed
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before and during the Validation Phase mainly to help forsulate and validate
system design alternatives (see LCE;, Table 1, Sets J & 0; Table 2, Set E; and
Secticns 3.3, 4.3.1, and §.3.2). The model SN directs the FPull-Scale
Development Phase contractor to accept, use, and extend these tools to prosote
continuity and efficiency in system design evolution and assesssent. Specific
uses of the Systea Design Aids CI are mentioned in paragraphs 5.1.5.1.2 and
5.1.5.1.3. 7Tnis, or any other, GFP software imposed on a cosiractor shoula be
thoroughly tested and well documented to avoid contractor claims that its
deficiencies inpair coatractor performance.

$5.1.1.3.10 2BC AN23F/127. OSyites Jest Software CI. See paragraph
5.1.1.3a.

$5.1.1.3.11 PBC AM21J/128. Systep Exercise Softwere CI. See paragraph
5.1.1.3a.

®5.1.1.3b ,E Equivalents of CC Software. The following IE CPCIs should

be identical to the corresponding CC CPCls:

IE PBC AE CT Nape £C PEC £C C] fame
AR212/133 IE Real-Yime Executive AN212/7113 CC Real-Time Executive
A%215/13% IE 9n-Line Diagnostics AR215/11% CC On-Line Diagnostics
AB212/136 IE Facility Software AR21Z/116 CC Facility Software

Make a copy of each of the CC CPCIs, assign it the corresponding IF CFCI
identification, and test it to assure its correct operaticn. Report any
failures to meet these requirements and prepare plans to correct their causes
or to avoid them in the (DS application. Modify and isplemsent such plans as
directed by the Government. "aintain this softwvare during the contract
pericd. Prepare its Procdict Specificatica as an iddendum Specification based
oa its CC CPCI counterpart.

JOIE: See notes under paragraph 5.1.1.3.2 and its sudparagraphs. Similar
deviation from MiL-S-8335( Form ! skould be allowed.

85 1.1.3.12 P8C £8212/133. IE Real-Tipe Executive C]. See paragraph
5.1.1.3d.

€5.1.1.3.13 2BC a215/13%. JE On-jine Diagnostics C]. See paragraph
5.1.1.3b.

85.1.1.3.1% PBC a3211/135. IE Appiication Program C]. See paragraph
5.1.1.3a.

85.1.1.3.15 PRC ARZ1Z/136. JE Facility Software C]. See paragrath
5.1.1.3b.
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IOIE: Special CDREL entries must be provided to call for delivery of the
computer storage media ccataining all CPCI Versions to be provided by the
coatractor (see guideoook Section C2.%.2).

$5.1.1.% PBC A1110. JIntegration § Assembly. integrate the three Fis
defined ir the (DS System Specificatiom into a functionizg whole able to

satiufy all CDC Systep Specifjication~defined requirements. Correct any
incompatidilities anong the Fis.

®5.1.1.3.1 PBC A1113. Svstem Exterazl Interfaces. Correct any
incompatibilities betwesen the (DS and the erternal systems with which it

interfaces. Identify all CDS Systezs Specjfication changes thereby entailed.

#S.1.1.8.2 PBC 41113/%1. FE Functional Area Jntegratijon. Correct any
incompatibilities amonzg the interfacing EE CIs: the SCIE, CC, CC Real-Time
Executive, C7 Oan-Line Diagnostics, CC Application Program and CC Facility
Software. Ideatify all changes in specilications and Engineering Drawings
theredby entailed.

85.1.1.8.3 PBC £1112/12. FHub Functional Area Integration. <JCorrect any
incompatibilities among the interfacing Hudb CIs: the Hub Processor, Bub Real-

Time Executive, Hub On-Line Diagnostics, Hub Application Program, Rub Facility
Software, Systes Design iids, System Test Software, and Systex Exesrcise
Softsare. Identify all changes in specifications and Engineering Dravings
thereby entailed.

85.1.1.8.% PBC At1113/13. IE Functional Area Integratjon. Correct any
incompatibilities auong the interfacing IE CIs: the IEIE, IE Computer, IE
Real-Time Executive, If Cn-Line Diagnostics, IE Application Program, and IE
Facility Softuare. Identify all changes in specifications and Engineering
Drawings thereby entailed.

5.1.2 28C 410290. Training

The Air Training Cosmand (ATC) will procure Type 1 (i.e.,
contractsr) special trainirg courses on CDS Cperation, Eguipzent Maintenance,
System Analysis & Simulation, Systez Exercise, and Software #aintenance &
M>dification, for an initial cadre of Using Command persconnel and R:C
instructors. These Covernment personnel will already be qualified in thelr
respective Lir Forcve specialties. Plan for such training, which wili bde
conducted under separate cont:sact with ATC. Develop 2 syllabus for each
courve, and schedule the 20urses consisten. with availability of personnel ana
required equipment. Assuze that the courses will be independent of cne
another and that eacn will be attended by at least two ATC instructors plus
the nurbers of Using Comzmand personnel of each skill category estimatod
necessary to operate, axercise, saintzin, and modify the CDS as a result of
the Crew/Huzmar Factors task (paragraph 5.1.5.3). Generate 2 Technica: Report
containing all assumptions, plans, syllabi, course schedules, and other
pertinent infor=ation about this training.

5.1.2.1 PBC A1Q21. Eguipment. Plan the availability of all e¢nuipment
2nd other paterials necessary for eich course seasion, including the equipment
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maintenance an: spare parts for the equipment to be used ir training.
Minimize the ecuvipment to be purchased or developed expressly to conduct Type
1 training.

5.1.2.2 PBC A1027. Facilitjes. Plan use of adequate classroos,
computer, cormunications and display facilities at the contr7ctor’s plant and
at the National Command “enter for the courses identifjed ir. paragraph 5.1.2.

5.%.2.3 c 4 . ry . identify instructors for the courses
identified in paragraph 5.1.2, aud specify their qualifications. Identify any
other services required.

5.1.3 RPBC A1040. Pecyliar Support Equipment and Majotengnce
5.1.3.1 ¥gintenance Ccncept.
5.1.3.2 Byilt-ln Test Equipgent (BITE).

5.1.3.3 PBC A1047, Orzpnizatjonai/Intermediate.
£§.1.3.4 PBC AIGNX. Desot.
*5.1.% PBC A1050. Systexs Test & Evaluaticn
Corduct and support a System Test and Eva’uation prograz per the
CDS System Jpeciyicaticn; the TEMP; and as descrided in the following
subtparagraphs. CDS Systes Test and fvaluation xhall include:

a. the effort and other costs of adapting and using computer prograss
to obtain and validate engineering daia on the bdehavior of the CDS;

b. the 2 tailed planning, conduct ad Support of systes tests;

c. freparation of a Goverosent-approved Systes Test Plan and
Government-approved Sysiew Test Procedures;

¢. the reduction of Systex Test data;
e. the preparation and distribut.on of Systez Test Reports:

. the ~csts of all equipment and material consumed during Systes
Tests; ard

the effort and other costs entailed tc desien & produce, or
purchase, and tc maintain models, f[ixtures and instrusentation
explicitly to support Systex Testing.

02

This tasx excludes the test-related activites defined in naragraphs 5.1.1,
5.1.2, 5.1.3, £.1.5, 5.1 6 and £.1.7 and their subparagraphc
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MOTIE: General planning for system-level DT&E mdy also be considerad a Systess
Engineering Task (see paragrapn 5.1.5.1) per MIL-STD-A99A(USAF), Engineerjing
Mnazcoent.

85.1.%.1 Systes Test Flanning. Develop and maintain a System Test Plan,
subject to Govermment approval of the original and all changes (e.g., to
reflect (DS Svystepy Specifjcation changes and TEMP changes). Incorporate
appropriate provisions governing Government/contractor relations, wutual
responsibilities, ard notification about schedule changes, deviations, and
other problems. Develop concrete System Test Procedures, to implement the
Systex Test Plan, and to meet the Quality Assurance provisions of the CDS

sYstes Specification. Plan the specific system-level tests, per MIL-STD-
§95a(USLF), Engigeering Managegent, paragraph 10.1.3, with the help of the

tlow Path Identifier in the Sysies Test Software Cl (see SON paragraph
5.1.1.3.10). 4lso, incorporate unsatisfie¢ Cl test requirements from the
equipmant {I Product Specifications” and Cosputer Program Product
Specificaticns’ statezents cf systom-level testing ieqQuirements, froz the Cls
Final Test Reports, from the Cis” FCA, PCA, and FQR =inutes, arnd froem any
other reports that indicate the need for specific testing or retesting. Plan
the system-level itests and System Test Procedures to make maoximum effective
use of the Systez Test Softuare’s workload generation, automated test
sequencing, and data reductior capabilities. Schedule the System Tests,
subject to Governrent approval. Refer tc the Systez Test Software’s Computer
frogran Tevelopment Specifization for definition of this CPCI's capabilities.

N¥0Te: Use of extensive lystem Test Software o autcmate in part the System
Testing proccess is assumed. Such test aids should inclugde routines to
identify transaction flow paths, to generate test wcrkloads, to time critical
functicns. 1o trace a~3 ccunt executions of flow paths, to store expected
results and compare them witn actual results, to control autosatically test
aresentation, test result collection arnd test sequencing (including actions
norsally initiated by operators}), and to reduce test results. in
appropriately desizned package could speed up testing by orders of magnitude
com=pared tc tycical aZ noc testing methods, allowing tests to be performed
acre quickly and cheaply. Tneir use wcald alsc reduce considerably the number
of occasion3 on which a “cast of thousands™ wust be present for System Tests.
Devel-nment ¢l tne System Test Software by the Full-Scale Develcocpment: Phase
contractor i- assumed. This scftware is further assured to comprise a CPCI
subject to the save Governement conirol, testing, and documentation as other
CPCIs, tc assure its satisfactory guality (which i{s normally well worth the
cost of such formality). Alternately, the Systex= Test Software zight be
prepared during the Validatrion Phase and its use i=mpcsed as GF[ on the Full-
Scale Development Phase contractor. WwWhere feasible, this alternative is
attractive, because it wculd eliminate or reduce possible prodlems of the
System Test Scliware’s late delivery, novelty, and low initial reliability. &
tnird alternative would impose on the Full-Scale Developsent contractor cne or
pore standarc GFP test aids. Mixtures of these alternmatives should also be
considired. Any test software imposed as FP should bde tharoughly tested and
well documented hefore delivery to a contractor.

8c . 8.2 PBT A1251. Developrent Test & fvaluation (DTEE). Conduct and
support systen-level DTSE of the CLS, as defined ir the TEMP. This task
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includes the detailed plamning, conduct, and support of tests to verify that
CDS engineering design and deveiopment are complete; that the functiomal,
performance, design and interface requirements of the CDS Systes Specification
have been achieved; and that the CDS engineering design is practical,
reliable, maintainable, secure, and safe for operational use. Systee-level
DTSE shall emphasize the CDS's ability to satisfy the following objectives:

a. perfors eack of its Functions within the required response time,
under each specified workload, vhile meeting the Function’s accuracy
requirceents;

b. meet its human factors requirements;
c. meet its security requiresents;

d. operate correctly with the data processing and commsunication systecs
defined as its extermal interfaces; and

e, suffar faults, and consequently undergo reconfiguration and correct
recovery of its data and control, a&s necessary (0 meet its
Probability of Success reqQuirements.

System-level DTRE 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 oI the CIs and FAs acquired
or developed, and integrated, under tasks prescribed in paragraph 5.1.1 and
its subparagraphs, except to ascertain their dehavior as part of the overall
CDS, and except to conduct CI and FA testing infeasible under those tasks.

®5.1.8.2.1 PBC A1051A. _Systewm Functional festine. Conduct tests of
each Function defined in the CDS Systew Specification to verify that all CDS
functional requiresents have been satisfied (e.g., that correct inputs yield
correct results). Functional testing shall inslude, in part:

a. the transfer and processing of transactions (e.g., messages,
interrupts, data base subsets) through the differeant CIs;

b the transfer of pesscges acrcis the CDS external interfaces;
c. tests of huuan operators interfacirg with the DS equipment; and

4. exerclse of the systez deployment optises (paragraph £.1.5.1.5).

$5.1.4.2.2 PBC 410513, Systes Perfgrgance Jesting. Conduct tests of
each Funition defined in the (DS Systea Spesification under each workload

there prescrited, to verify the systex’s adiiity to correctly complete each
Function within its required resporse times. (oadust saturation tests of each
applicadle zubset of these functices, as define? in the DS Jystes
Specificaticn, to predic: realistic (TS oo. cload-tandling capacity limits,

NOTE: The CDS Systes Specifizatics is presuwed o coalain well-defined
quantitative sysiex perfirzance requiremests for each of a represeriative set
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of workloads alsc well-defined there, including workloads representative of

all critical operational situations. In aggregate, these workloads should

thoroughly expose CDS systes capacity. The corresponding quantitative

performance requirements should have been established as feasible, as well as

:eeded, during Validation Phase simclation and anzlysis (see LCEG, Section
.3.2).

5-1.8.2.3 PBC 41051C. Relistility, Maintajngbility & Avajlability
Jesting. Condact tests supplementary to those performed undsr the
Reliability, Maintainability, and Availability tasks (see paragraphs
5.1.5.1.10, 5.1.5.1.11, and 5.1.5.1.20). These tests shall establish whether
observed CDS Reliability, Meintninability, Availadility and Probability of
Success values are within thei+ CDS Srstes Specificatjon-defined limits.

85.1.4.2.8 PBC 1051D. S2tirity Testing. Perfors inspectioas,
analyses, demonstrations, and testy, per the System Test Plan and the System
Security Plan, to verify the system’z ability, as prescribed in the CDS Systes
Specifjcatijon, to accept, store and route, without compromise and without
violation of other specified requiresents, sulti-level classified traffic
including Top Secret....

NOIE: The security requireswsnts o” the CD” and its components are presused
defined as part of the fllccat~¢ 3aseline and the CDS System Specificatjon.
However, the cortractor shoald also be required to prepare a Security
Subsysteam Design Analysis Report o identify the specific criteria for test
and evaluation of the security controls, and to summerize these criteria in a
CPDP update. This requires the development, verification, and documentation
of a precise description, or podel, of the security controls, and an
allocaticn and precise specification of those controls to Computer Program
Components (CPCs). The contracisr should also be required to carry out and
fully document analyses and test2 uiick ~ompletely verify that the design and
implementation of the security conirols mcet the requiresents ol the model.
Detailed direction to the contractoi* must he pruvided as part of the SGi. In
addition, appropriate and tisely Government visibility “nto the contractor’s
security controls design and verification process must be specified. Careful
attention to explicit detail in the preparation of the SO in this area can
substantially r-duce the security certification risk and potential delay. The
ellipses (i.e., *...") in model SON paragraph 5.1.8.2.% and in paragraph
5.1.5.1.15 indicate appropriate points for insertion of such requiresents.

5.1.8.3 PBC 21053, Operational Test & Evaluation (OT&E}. Support
Initial OTRE (1O0TLE), to be conducted by an Air Force Test Teaz in three

phases, as defined in the TEMP. Provide ecuipment maintenance, softuare
maintenance, and operator support, plus all needed docusentation, consumable
saterials and spare parts, during each phase defined below.

5.1.4.32 Phase 1. Schedule forty hours of C3S time for Phase 1 IOTEE
sessinus in 1-2 hour bliocks among intervals of Systex Functional Testing
{paragraph 5.1.8.2.1). Ildentify these viocks in a master test schecule and
notify the Government of each at least two working days before the dblock is to
become available. The Governaent will use these blocks msainly for initial
familiarization with the CDS.
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5.1.5.3b Phase 2. After successful System Functional Testing, provide a
period of ten consecutive working days during which the Government will
operate the CDS. Provide the same coafiguration of CDS equipsent and scfiware
used by the coatrsctor to perfors successful System Functional Testing.

During the 10-day period the Government wiil test the (DS’ Luman interfaces.
Should the configuration become unavailable Tor any reason during the 10-day

period, sxtend Phase 2 at no change in contract terss for the period it was
unavailable.

5.1.8.3c Phase 3. Upon successful conclusion of DTRE the Govermnment
uill conduct 30 consecitive working daws of IOTSE. Provide for the
Government s use the complete operational CDS equipment and softuare
configuration. Shouid the configurstion become unavailadle for any reason,
extend Phase 3 it no change in contract terss for the time the configuration
&S unavailadble.

NOTE: IOTAE planning and conduct is presumed accomplished by the Using
Command and the Implementing Command, based on the TEMP (see LCE:, Section
N §.3).

5.1.%5.8 PBC .1056. Test & Evaluation Sypport. Provide the services,
documentation, spare parts, special instrumsentaticn, consusable raterials, and
other items necded to operate and maintain the CUS during all CDS Systes Test
and Evaluation periods.

85.1.8.5 PBC AM057. Test Farjlities. See paragraph 5.1.7.
85 1.5 PBC A1060. System Program/Project Managepent

Perform all functions necessary to the technical control, support
engineering, and business management of the contract. Plan, direct, and
control the development, asseably, integration, and testing of the CDS to
assure that its requiremernts are met. Coordinate and assure the adequacy and
consistency of the tasks performed under paragraphs 5.1.1 - §.1.%.5 and 5.1.6
- 5.1.7.8 and their subparagrachs. This task excludes systems engineering and
progras managerent effort devoted explicitly to Level 3 and iswer-level
Elements of the Prise Mission Product.

$5.1.5.1 PBC A1061. Systems Pngincering Managegent. Perfora the
Systees Ergineering managesent and Systems Engineering activities necessary tc
izplezent the technical requirements of the contract, including the
Specificatiors, the CDRL, this SOW, the Delivery Schedule, and the contract’s
other technical attachments. Provide maximum Systees Engineering support to
software developaent and acquisition, integration, test, and documsntation.
Plan, direct, and control, in accordance with the Governsent-approved SEMP, a
totally integrated er, ineering effort, including Design Engineering, Specialty
gtngineering, Security Engineering, Systex Analysis and Test Engineering.
Maintain the CDS System Specification consistent with Government-approved CWBS
extensions and Government-approved design changes. Maintain the CPDP, the
SEMP, the GFP Systez Design Aids CPCl (paragraph £.1.1.3.9) and its
documentation per Gevernment direction. This task encompasses system design
cptimization (including Cost Effectiveness Analysis), intrasystes and
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intersystex cozpatibility analysis, systez security analysis, Systez Failure
and Recovery Analysis, and Systes Throughput and Respcnse Time ralysis.

85.1.5.1.7 Syster Failuyre § Recovery 4inzlysis. Eased on the cortract’s
Specificaticns, results of tne feliabjlity Progra=, (paragraph 5.1.5.1.1C},
results of the 4aintainability Prograw {paragragh 5.1.5.1.11), results of rthe
Computer Prcgraxzs task (paragragh £.1.1.3), and results of ine Integraticn :
Assexbly task (paregraph S.1.1.4), develop, maintain, :ocument and ex=pioy =
systex failure and recovery =odel tc store, calculate, and display, for eacr
mode of (DS faiilure: unique failure mode identification; probdadility of
occurrence; possidble causal sechanis={s); effects cn the systes before
reconfiguration; method(s) cf detection; estismated detectian time(s);
zethod(s: of izmediate reconfiguration {e.gz., to a degraded rode of
operatisn); estizaced time(s) needed °c recovery full capability, inmcluding
reconfiguration, data base restoral, and compuler prograz rerun times;
metnod{s} of restoring such full capacity; and any systee down time entaile!
in such res:zral. [Docurent the results in periodic Technical Reports. Kee,
co=puter program developeent personnel auware of all design probless exposed
and all suggested design ixprovezents, as these are discovered. Monitor
develcpzent & integraticn of all Cls & FAs to assure satisfaction of
requirenents reiated to detection & recovery from failure. Provide input :c
the Availability aralyses (paragraph 5.1.£.1.20).

NCTE: A task of tais kxind should e included in the priwe contract 0% for
Full.Scale Develspz=ent of every systex with cceplex failure modes. ldeally.
such analyses shculd ce well underway by the end of the Validaticn Phase, and
applied during vValidatior Phase syste= design verification (see LCEG, Secticn
%3.3.2). If so, the =odel should te irposei on the prime Full-Scale
Develcprent Phase contractor as GFP, and his SCw should provide for his
maintenance, extension, and use of 1t. If tne acdel is implemented as 2
computer prcgras, it =ust be so defined in tne SGd and the CDRL.

82.1.5.1.2 JInroyghput § Response Time Analysis. Continue and extendé the

Government-furnished validation Phase Throughput & Response Time Analyses
{used tc wal:date the CDS’ Authenticated Systew Specification and Allocatec
Baceline), tc reflect the further detailing of, and changes to, the systea
design during Full-Scale Development. Learn the Government-furnished System
Perfcraance Sizulation Prograz (SPSP), a discrete-event simulator which is
part of the System Design Aids CI. Study the related Government-furnished
technical reports describing the aethods and linitations of these analyses anc
their results. Modify the SPSP to reflect beth further design detail and
higher-level changes in both systez design and in prescribed work.oads,
wherever Luch changes could affect CDS throughput or response times. Keep a
SPSP Version ccnsistent with the Systea 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 chznges. Similarly, predict the effects of proposed
changes a5 a basis for their consideraticn. Supplesment use of the SPSP by
appropriate mathesmaticzl analyses. Control any changes to the SPSP and its
docu=entaticn per the procadures defined in the CPDP. Keep the SPSP and its
documentation consistert, and in good condition. At specific Government
request provide up %o “ive designated Governzent personnel with machine-
readable copies of eacy SPSP Version, and its documentation, for their own
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use. Proviie ,ericdic driefings and Technical Reports explaining PSP
charges, methods of anilysis anc current systes performance predicticas. At
Governeent rejuest, analiyze ntypothetical changes in system configuratioc,
workloags, znd 23<. Provile current predictions of response {i.e.

th. .ughpul, ~lzes Jcr each CLS Systee Specification-defined fumctirs. 3.
required by the avsilarility task (garagraph 5.1.5.1.20).

XJit: 1The conllauve? us: throughoul the Full-Scale Development Phase of the
serforesnce =ivLi3tizn and anzlys:s techaiques developed during the Talidation
Fhase is sironr.y reco==anded is thr 203t effective way norsally available to
praiict and or-recl systex performa.ce preblems as early as possitle. To wait
L0 G2tect sucrn probiems until syster-level DITRE, or until IOTRE, risvs
unnecessarily 2isn cests for zmajor redevelopment effort. To allow a full-
Scale Develinpment Fhase contragter to discard proven Yalidation Phase
tecrnigques, ard w2 substitute his cwn, risks new performance predictions that
are Jifficult 1o verify and t. ccxpare with known results.

85.1.5.1.3 Jystex Pesign idjustpent § Mpintemance. Adjust the

aliccati- * -ejuirezments & ccmpuler rescurces among the systeam’s FAs, ClIs, &
Cozputer -cgrac Ccezponents {CPCs) as necessary to eliminate predicted
cericras probleszs, to enhance testabiiity, ¢~ (0 allow successiul

implementation. Us2 the SPSP (see paragraph 5.1.5.1.2) to explore the effects
of pctential allocatisn changes. Such adjusteent will require Government
approval when it entails changing taselined specifications. Maintain and
extexd the 3FF Systex Desizn D3ta 3ase, using the GFP Systex Desigrn Data Base
Managegent frograz to represent ccrrectly all changes to, and further
detailing cf, the DS syste=m design subsequent to contract award. (Both the
Systex Design Tata Base and the Syste= Design Data Base Maragement Prograr are
part of the Syrte= Design &ids CI.) Fo> each CPCI and CPC for whick an
ixtendea Cwi3 tlement (see paragraph 5.1.5.2.1.1) is defired, in-crperate in
the Systee Pesizn Data Jdase the cosputer, the programeing language, the
current esti=ated (or verified) size, execution time, Versior, L~cpiter
frcgras Life Cycle Phase, and test status (i.e., total number of tests:
defined, currently passed, curreatly failed, and currently pending}. Using
the Syster Desizn Data Base Managenent Prograp as an aid, prepzre pericdic
Technizal Ffeports depicting graphically and in tabular fore the current systee
design and its estizated develop=ent status. Reflect all approved d=sign
changes in. CDS Systen Specification revisicns, in Developrment Spe~ification
revisions, or in addends to the corresponding commercial specifications, for
cis that ls.. “<velcpment specificatisons), and in Product Specificati~p
revisions.

NOTE: Se2 paragraph £.1.5.2.1.1 and it's note for explanation of the
reccemended 3avelcopgent CPCI TWES Element preakdoun and for the uses of the
corresponding cost and sizing data.

85 1.5.1.5 Plaaning for Change. Plan to accommodate (DS workload
increases and decrzases, and other requirezents changes, as the need arises.
Assess e impasts of potential workload increases and design changes on
systes perfor=ance & integrity. Identify threshoids for equipment
configuratiosn changes. Lesizn changes to isplement new requirments. Assess
she oose znd - hedule impacts »f proposed design changes. Generate Technicai
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fleports refliecting these analyses. Prepare Engineering Change Proposais
(ECPs) reflecting recommended charges. Allocate approved changes amoag future
versions of the CDS. illot a maximun of six man-years of technical effort per
year to tais task.

BE: This parsgraph explicitly recognizes the need for an activity to assess
the ‘moact of proposed new requirements on the system design, to assesz other
proposea d¢csign changes, to prepare ECPs, ard to schedule approved changes for
ainimml impact on sjstei develonment.

5.1.5.1.5 Rlapning for Systex Deployment. Plan cptioms for the
scheduling and allocation of the CDS’ resources among its users to provide
thes acceptabie service in both normal and degraded modes of operation,; and to
aeet the (DS System Specification’s recuirements. Plan the transitions asong
these modes, and their manzgesent. Incorporate results of the System Failure
& decorery Analysis (paragrapk 5.1.5.1.1).

5.1.5.1.6 SEMP Majintenance. If necessary, reorganize tne SEMP to
corvespond to the tasks defined by paragraph 5.1.5.1 and its subparagraphs.
Gpiite and maintain the SEMP per MIL-STD-N9GA(USAF) and Government direction.

EKGE: A CDRL entry sust specify delivery of the SEMP revisionms.

5.1.5.1.7 CPDP Maintengnce. Complete, update and maintain the CPDP,
subject to Govermment approval of all changes {e.g., redefinition or

rescheduling of CPCI Versions). Manage the Computer Programs and the
Integration & Assesbl; tasks {(paragraphs 5.1.1.3 and 5.1.1.8) in accordance
with the CPDP.

BOIE: The CPDY, inciuvded in the contractor’s proposal and made a part of the
contract, is presumed to contain a complete initial definition of the systea’s
CPCI Jersions and their delivery 3dates. A CDRL entry sust provide for
preparation and delivery of each CPCI "ersion, and another CDRL entry for the
Version’s documentation (e.g., Version Description Documents). Another CDRL
entry sust specify preparation and delivery of the CPDP revisions.

#5.1.5.1.8 Systep Design Revijews. Conduct the following System Design
Revieus (SDRs) as specified in MIL-SYD-499A(USAF) paragraphs 10.1.6 &
10.1.6.2, and in MIL-STD-1521(USAF), ippendix 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.

85.1.5.1.8a Injtia)l SDR. Conduct an initjal SDR within three months of
contract avard and prior to any CDS CI FDRs. The initial SDR shall assure
contractor understanding of the Allocated Baseline and review the contractor’s
overall CDS system design and his systes development plans. Government
certificaticn that this SDR has been completed to the Governsent's
satisfaction shall precede continued system development.

$5.1.5.1.80 Intergediate SDR. Conduct an intermediate SDR after all CDS
CI CDRs have been conducted, and before smore than 253 of the total estimated
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code of the CPCls to de developed has been written. This SDR shall
demonstrate ty amalysis the systes design’s completemess, consistency, and
ability to meet all CS System Specification requirements.

95.7.5.1.8c Final SDR. Conduct a final SDR after cospletion of all CDS
CIs’ FCAs and of all its CPCIs” PCAs. The final SDR shall precede, and shall
assure, the CDS’s readiness for systes-level testing.
ICIE: The prop sed second and third SDR aim to reduce design incompatidility
among the system s many cosponents. This is typically a severe probles in the
development of large systess in which CI-level design revieuws are conducted
sequentially and often independently. Also, see notes under paragraph 5.1.1b.

5.1.5.1.9 Additions]l Effort. In addition to the tasks prescribed by
other subparagraphs of SOV paragraph 5.1.5.1, perform as modified delow the
Systems Enginee:ring effort defined in the indicated paragraphs of MIL-STD-
N99A(USAF):

10.1.2 Program Risk Analysis

10.1.% Decisicn and Control Process

1C.1.5 Technical Perforsance Measuresent (TPM)

13.1.5.1 Parameters

10.1.5.2 Planning

10.1.5.3 Isplementation of TPM

10.1.5.38 Relating TPM to Cost and Schedule Performance Measuresent

10.1.6 Technical Revieus. Substitute ®"co-chairsan with the
Government® for "chairsan® in the third sentence.

10.1.6.3 Preliminary Design Review
10.1.6.8 Critical Desizn Review
10.1.7 Subcontractor/Vendor Revieuws
10.1.8 Work Authorization

10.1.9 focusentation Control

10.2.% Synthesis

10.2.6 Life Cycle Cost Analysis
10.2.7 Cptimization

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 Modeling

Perform the Technical Performance Measurement activities (MIL-STD-A99A(USAF)
paragraph 10.!.5 and its subparagrapas) consistent with the related activities
defined in SON paragraph 5.1.5.1 and its other subparagraplis, avoiding
duplication of effort.

IOTE: This model SOM 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 PBC R1061A. Relijabijity. Plan and implemen. a Reliadbility
Program covering all developed, purchased and GFP equipment in accordance

with.... Identify and report all equipment failure modes that could cause any
fora cf sy3stem failure, breach of systeam integrity, or breach of systes
security. Estimate the probability of each such failure mode & state how it
can be detected manually or autcmatically.

BOTE: Development of failure mode data under the Reliability and 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,
ard assessaent of system failure & recovery prccedures (see paragraph

5.1.5.1.5, pPlanning for Systes Deploypent) and softuware.

5.1.5.1.11 PBC A1001B. Maintajinability. Plar and implement a
Maintainability Program in accordance wita.... Identify and report for each

equipment failure mode the appropriate type(s) of preventive and corrective
maintenance, the estisated mean repair time(s), and how the repaired (or
replaced) equipment wou:d be reintroduced irto the CDS configuration.

MOTE: Development cf failure mode data under the Reliability ar< 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, develcpment,
and assessment of system failure & recovery procedures (see jaragraph

5.1.5.1.5, Planninx for System Deploygent) and software.
5.1.5.1.12 PBC A1061C. r ntrol.
5.1.5.1.13 PBC 21061D. jNosenclature.
5.1.5.1.1% PBC 41061G. Electromagnetic Compatibility.
5.1.5.1.15 PBC A1061]). Securjty. Plan, establish, and maintain a

Security Engineering Program to meet the systea’s security requirezents as
defined in the CDS System Specification. Develop a corresponding Systeam
Security Plan. Perfors and document a Clandestine Julnerability Analysis.
Prepare a System Security Standard....

BOIE: See note undes parag:raph 5.1.8.2.4&.
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5.1.5.1.16 PBC A1061K. Survivability/Vulnersbility.
5.1.5.1.17 PBC A1061L. System Safety.
5.1.5.1.18 IN. sations .

5.1.5.1.19 PBC A1061F. Valve EIngineering. Develop a Value Ergineering
Plan per Mil-V-38352, Valye Engineering Program Requiregents, to establish,
maintain, ccntrol, and moniter Value Engineering (VE) throughout the CDS”
lifetime. Conduct the planned VE program to maximize overall! DS operaticmal
utility at minimal cost. Identify ir the VE plan high-cost areas where major
VE effort will be applied. Also identify any redundant tasks or subtasks
prescribed or implied under tesms of this contract. Concuct VE studies
aralyzing the potential cost savings and the corresponding estimated
performance changes likely to result from promising CDS requirements changes
and design modifications. Prepare and submit Value Engineering Charge
Proposals (VECPs) per Armed Services Procurement Regulation (ASPR) 7-108.4ib,
included in this contract’s General Provisions. Generate VE progress reports
per MIL-v-38352, paragraph 3.5.2.

85.1.5.1.20 PRC A10610. Avajlabjlity. Sstadlish and saintain a data
base of factcrs necessary to compute Inherent Availability, Observed

Availability, Inherent Probability of Success, and Observed Probability of
Success, as defined in the DS System Specifjcation. Obtain these factors,
and changes to thee, froam the results of the Reliadbility, Maintainability,
System Failure & Reccvery Analysis, and Throughput & Respunse Time Analysis
tasks. Compute an Inherent Availability and an Observed Availability for the
CDS as a whole, for each FA, and for each different otker portion cf the
system used to perfors CDS System Specifjcatjon-defined Functions. Compute an
nherent Prcbability of Success and an Observed Probability of Success for
ea:h 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 systeam to perform the Function,
considering both normal and failure-recovery situations. Compare the results
of these calculations with the corresponding quantitative perforsance
requiresents stated in the (DS System Specifjcatjon. Incerporate the results
in monthly Technical Perforgance Measurzasent Reports. iUse the resuits in
design optizization, Cost Effectiveness, and system integrity analyses.

5.1.5.2. PBC A1062. Supporting Project Managegent Actjvities.
Ik:signate a full-time Program Manager to insure proper control and
coordination of the work performed, consistent with the contract rejuirements.
Wnerever pertinent, provide effective orgarizational interfaces between
software activities and cther 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 sanagexent, cost & schedule managesent, business and adeinistrative
planning, organizing, directing, ccordinating, controlling, and approvzl
actions designed to accomplish overall project objectives wnich are not
inciuded under Systems Engineering Managesent (paragraph 5.1.5.1). This task
excludes related activities explicitly required to prepare Elements of the
Prize Mission Product.
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5.1.5.2.1 PRC A1062A. Progras Minagegent. Per the Government-approved
general apprcach submitted as part of the contract proposal, plan, organize,
direct, coordinate, control, and approve actions of coatractor pzrsonnel as
necessary to accomplish overall progras objectives. Keep contract planaing,
sanagement, status reporting, ani cost reporting consistent with the Extended
CUBS (see paragraph 5.1.5.2.1.1). Conduct monthly progras revieus alternately
at the contractor’s and at the Government’s facilities. For each monthly
program review generate Presentatica Material that covers technical status,
threat status, schedule status, problems, softuare development status,
reliability, tradecffs, and otker significant activities. Include in the
briefing charts for each program review a current organi: ation chart that
incorporates the nases of all key personnel anu ary key personnel changes.

5.1.5.2.1a Mpnagegent System. Approximately thirty days after contract
award, demonstrate to the Government the contractor’s management systems that

will be used to insure the traceadbility and visibility required for effective
sanagexent of the contract effort. Those managezent systeas shalil provide the
Govermment each month with the data required to asseas actual versus planned
accomplishment with respect to coampletion of work within mutually agreed cost
& scheduled gcals. Deviaticns froe these geoals shall require monthly reports
on the problems, uhich describe remedial actions ard expected dates of
solution. Report werk completion inforsmation monthiy in Program Milestones
and Cost Perforsance Reports. The Prograe Milestones shall report on the
Elements of both the Delivery Schedule and the CDRL. Gererate sonthly a
Configuration Irndex (Computer Progran) and a Change Status Report {Computer
Program) for each CPCI.

JOIE: Contracior reporting of develcpment status has been barely satisfactory
in scae previcus acquisitior programs. Typically the inforsation repcrted is
6-8 weeks old when received by Prograe Office technical monitoring personnel,
and say alsc reflect biased contractor views on the status of gquestionable
itess (e.g., uhether the contractor has satisfactorily completed a
controversial PDR action itex). Thus, in lieu oV, or in additicn to, the
monthly status renoriing prescribed in this model SOM paragraph, a Program
Manager should ccnsider having his own computer-based status accounting
systes. Of course, »areml Govermment moritoring of the contractor-provided
portion of this systes’s input data would be essential to its success.

BOTE: In addition to conventional status data, censideration should be given
to requiring contractors to report sonihly the types of information about
persoanel, coding & documentation, devolopment facility use, and other
facilities, listed in ESD.TR-75-85, An Air Force Guide for Monitoring and

Reporting Sufwere Development Status, Appendix III, Section 12, as aids %o
realistic assessment of softuare development status. If (in contrast to this

model SOE) a softuare development contractor should be required to estadlish a
Progras=ing Support Library (PSL) as defined in Volumes V, VI, znd IX of RADC-

TR-78-300, Structured Programming Series, his SCW should alsc require his
repc. ting PSL data comparabie to the above.

85.1.5.2.1.1 PBC A1062AA. Program/Cont act ¥ork Breakdown Structure.
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85.1.5.2.1.12 CUES Updating. With Government approval, update the CWBS
{extended as defined below), to reflect any contractual changes or Government
direction that say occur during performance of this contract which affect the
definition of supplies or services provided under it. Keep the CWBS
consistent with the overall CIS program’s Sumsary Program Breskdowm Structure
(PBS). Recommend to the Government appropriate PBS changes.

85.1.5.2.1.1b QVBS Extension. Extend the CUBS and its Dictionary to
lower levels curing perforsance of this contract to provide coacrete cost
accounting cata consistent with the coatractor’s Government-approved
Cost/Schedule Controi System (see paragraph 5.1.5.2.1.3).... Define a
separate Extended CWBS Element (and a corresponding Extended CWBS Dictiomary
entry) for each distinet combinationm of:

a. each CPC of each CPCI to be developed (s=e 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 Program Life Cycle.

Define the Computer Program Life Cycle prase boundaries identically for aiil

CPCIs, consistent with AFR 800-15, Acquisjtion and Support Procedures for
Cogputer Resources in Systems, Vol. II, paragraphs 2-8 and 5-2 through 5-5.

BOTE: See the notes fellowing paragraph 5.1.5.z2.1.1%e.

85.1.5.2.1.1c  Jupplementary Computer Programs Cost Breakdown. In
addition, pravide the following supplementary breakdown of all software-
relatec affort and costs across the eatire CDS:

PBC ta £t

8210 Computer Programs (analysis, design, coding, checkout:
purchase or reatal costs oaly)

3220 Software-peculiar training

3280 Equipment needed specificaily for softuare development
or sa.ntenance

8250 Testing of softuare

3260 Software-peculiar managemen: and enginee:ing

4270 Softuare documentation

3285 Scftuare developsznt and maintenance facilities

5290 Other softuare-related costs

3200 Sumamary of all software-related costs
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Provide this breakdown, by CPCI where approrrizte, in adaliticn to the standard
breakdowun defined in the Extended CWBS. dhanever software-relats? activities
share facilities, supplies, or services, used to develcp other portions of the
CDS, apportion the costs of these shared facilities, sunplies, or 3ervices
equitably among Computer Programs zad their cther usss, per Government-
provided guideiines.

%5.1.5.2.1.1d PBC Assignment. Assign °BCs to =11 extensions of the CWBS
per ...

NOTE: The ellipsis {(i.e., "...") shculd be replaced in an actual SON by this
guidebook 's Tabie A-3 plus specific direction as to its application (see
Sect.ion A3).

85.1.5.2.1.1¢ Governgent fApprov>l. All CWBS extznsions, PBC
assignmsents, and other charges, and apportioning of shared costs, uwhether
contracior-proposed or Government-directed, shall require specific Govermment
approval.

JOIE: These provisions for CWBS uplating. externsion and supplesentary cost
breakdown are made to support collecticn of accurate and relevant software
cost data throughout the perforrance of the contract. Such information (e.g.,
the composition of CPCIs to be developed) may be unkiown when the contract is
negotiated or may subsequently change.

NOTE: The definition of cost accounting categories for the CPCs is
recomsended as an initial step to accumulate a data base of software

devel¢ raent performance data that can be applied across contracts fcr sore
accurate cost estimation and quality control. Besides cost data, information
about cach CPC’s program=iug language, c-aputer, size, execution time,
development tize, and test history should also he collected (see paragrapa
5.1.5.1.3). This information should be centrally collected, evaiuated, and
Glsseminated to the Softuare Directors of all Program Off.-~es acguiring
systems that include softuare. As data from several acquisition programs is
accumulated and analyzed, standard, comparable softuare type categories should
be established fo: all systems. Where comparadb.e data cannot be collected at
the CPC level, further breakdown of CPCs will be necessary.

NOIE: The iir Force should soon sstablish precise standard definitians of the
Computer Program (ife Cycle phases to facilitate comparison of develcpment
costs, schedules, and techni~al perfocrmance, since the AFR 800-1%, Vol. II
definitions are somewvhat vague. When such better definitions tecome
available, SO¥Ws should prescribe their use, rather than directing contractors
to define the phase boundaries, even with Covernment toncurrence.

NOTE: Government apprcval of all Exterded CWBS Element derinitions is
prescribed in the acdel SOW to facilitate specification of useful cost
accounting categories, comparable across systeas. Central coordination of
such categories is essential to the collectiun of comparable data during
different acquisitions. For ESD-managed programs, the Cost analysis Division
(ACC) is responsible for this ccordination.
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5.1.5.2.1.2 PBC A1062AB. Cost Inforgation Systes.
$£.1.5.2.3.3 PBC AI1062AC. Cost Schedyle Systegs. Control cost &

schedule perforsance zeasureaent usirg a single, formal, integrated
Govermment-approved systea with a common data base that will serve doth the
contractor’s internal managesxent requirenents and the Government’'s needs for
cest information, as these are specified in “he contract and elsewhere in this
SOW (see paragraphs 5.1.5.2.1.1 and 5.1.5.1.3). Use the Extended CdBS as a
fragework {or this management systen. Generate monthly Cost Performance
Reports for each Extended CWSES Element.

5.1.5.2.1.4 PRC A1062AD. Life Cvcle Costs. Establish and maintair a
Life Cycle Ccst (LCC) prv :-—am as defined below. The LCC progras shall aim to
control development of a .S able to meet ali its technical regquirements at
eginimue LCC. and within the contract-specified LCC goal.... Estimate for each
CPC1 the ccst elements required by the Government-furnished LCC Model, and
dJocument the specific estimating aethods used.... Compute montkly LCC
estimates for the CDS, each CI and cach FA, using the LCC Model.... Conduct an
LCC review as part of th~2 monthly program management review (see SGW¥ paragraph
5.1.5.2.1). At each LCC review report current cost and per. rmance -ztimates,
and identify all changes from the previous month’s LCC estimates. FExplain all
differences in assunptions, estimation methods, and other factors that account
for the differences.... Assure that all engineers and aanagers understand the
LCC prograa’s goals, its methods, and their own LCC-related
responsihilities.... ldentify and report the impact on LCC of each related
set of Engineering Change Proposals.

5.1.5.2.1.5 C AICH2AE. Schedule Mgnazegent. See paragraph 5.1.5.2.1.
5.1.5.2.2 PBC_1062B. Manufacturing Manazement.

85.1.5.2.3 PBC A1062C. Configuraricn Managegent. Appoint a single
manager responsible for conducting Configuration Managesent. Configuraticn
Manzgement includes all effort nocessary to identify, audit, maintain, and
control the configuraticn of (DS equipment, softuzre, and elated
specifications. Prepare a Configuratic: Management Plan {({HP) per MIL-SID-
383(USAF), Appendix I, def.-ing the contractor organization and procedures for
Configuration Management. After Government approval of the (MP, estabiish and
maintain a Configuraticn Managezent program per the CMP a.d MIL-STD-383(USAF),
MIL-STD-490, Specification Practices, MIL-STD-1521(USAF), and MIL-S-83490.
Maintain a currert Functional Configuration Identification (FCI) and Allocated
Configuration Identification (ACI) by prepa'ing ECPs to specifications, and
Engineering Change Orders (£C0s) to Eugineering Drawings, and by processing
all Government-approved configuration changes against the CDS System
Specificatijon, the Develcopment Specifications, and the related Engineering
Drawings incorporated in this contract. Develop a Product Baseline comprising
the Government-approved Product Specifications and related Engineering
Drawizngs prepared under this contract or previded as GFP.

5.1.5.Z2.4 PBC 1062D. Integration of Analvses and Related
Ccoputer Support.
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ECIE: The anticipated revision (i.e., Change 1) to ESDP 800-% explains this
model SON paragraph, which shculd prescribe the automated management
informaticn tools to be used during perforsance of the contract.

85.1.5.2.5 PBC A1062E. Quality/Inspectjon....Establish and maintain a
Softuare Quality Assurance (QA) program per the CPIP and MIL-S-52779(AD),
Seftyare Quality Assurance Progras Reguirements. The Government reserves the
right to approve the contractor’s software QA procedures and to warify or
perform any inspections or tests that it deems necessary. Incorporate in the

g?DP the Softuare QA Program Plan requiresents of MIL-S-52779(AD) paragraph
2.1.e.

5.1.5.2.6 PBC A106cG. SYINFO.

5.1.5.3 PBC 21063. Integrated Logjstics Sypport.... Store and account
or all CPCIs and their documentation until the contract terminates.

5.1.5.3.1 PBC 21063A. Preoperational Supply Support.

5.1.5.3.2 PBC A1063B. Packsging. Comply with Secticn G of the

contract, ard with 3ection 5 {Preparation for Delivery) of the CDS Systes

Shecifjcation and of each CI's Development Specification (if any} and Product
Spe~ification.

5.1.8.3.3 i . ransportaticen.

5.1.5.3.4 PBRC _A1063D. TIravel.
5.1.5.3.5 PBC A1003E. Majntenance.
5.1.5.3.6 PBC A1063C. Limited Spares/Repair Parts Provisioning.

5.1.5.% PBC AQ6R. Crew/HEusan Factors. Plan and cnonduct a Human
Factors prograc per.... Perform task and skill analyses to identify the tasks
required to operate, exercise, maintain, and mscdify the CDS equipment and
software. Establish th: skills and estimate the time that each such task
entails. Estimate the numbers, akill categories and skill levels of the
personnel needed to perfore each task, assuring continuous CDS operation, and
Organiz Maintenance by Governeent personnel. Document the results in a Human
Operator/Critical Tasis Analysis Report. Generate a Positional Handbook for
each CDS cperativnal position and maintain it to reflect all pertinent systea
changes during the contract.

5.1.6.5.1 PBC A106%4. Human Engineering.

5.1.5.%8 2 PBC_A06MC. Manpower/Personnel Requirements.
5.1.5.4.3 PBC 1063D. Human Factors Test § Evaluaticn.
8c.1.6 PBC A1079. _bata
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5.1.6a Deljverable Data. Provide the Data (e.g., reports and machine-
readable computer storage mediz) specified in the CDRL included in the
contract, grantirg the Government Unlimited Rights to them as specified in
ASFR 7-10%.9, Rizhts in Dsta ard Compyter Softwpre. Recommend additioms to,
and deletions from, the CDRL. [lfumber and mark per MIL-STD-X83(USAF), Appendix
IX, 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.% and their
subparsgraphs. For each Data ites (specified by a CDAL entry) this task
includes oniy the effor! that can be reduced or climinated, or that wiil not
be incurred, if the Data Item were elizinated. The task includes the effort
to acquire, urite, assemble, reproduce, package and ship Data Items with their
CDRL-prescribed content and forsat. The task also includes the effort
necessary to reforsat, reproduce, and ship any Data odtained from the
contractor’s owr. records or from commercial sources, but required by the CDRL
in a different formsat.

5.1.6b [ata Managegent Organjzation. Establish a single organizationm,
and desigrate a prime focal point, for [ata management activity. Develop and
msaintain the controls necessary to assure delivery of each Data Item and
prevent unwarranted duplication of Data.

85.1.6c Governnent Access to Non-Deliverahble Dsta. Provide the
Government access to any internal Data, formal or infor=al, generated under
this contract. Such internal Data includes, but is not limited to, memoranda,
worksheets, design skeiches, o computer-produced listings prepared by or for
contractor or subcontractor personnel. Prepare and deliver monthly a Data
Accession List/Internal Datx. which identifies all such internal Data by
author, source organization, title, date, and identificatiun numdber. Allow
Govermment personnel to examine any Data Iltems on the list and provide up to
ten copies of each Data Item specifically requested. Government use of such
internai Data 3hall be lizited to legitimate purposes of CDS developeent,
training, nodification, and maintenance.

8¢ _1.6.1 PBRC A1071. Techmical Publications. Technical publications
comprise ali Data Items whose CDRL entries specify their prepaiation per Data
Item Descriptinas (DIDs) defined in category M of the DoD Aythorjzed Data
List, Index c¢f Dua l:iem Descriptions (TD-3). This contract’s technical
pudblicationz (ncluge Positicral Handbooks, Users Manuals. Couputer Pregrameing
Manuals, and Catalog and Glossary of Computer Prograns anc Programming
Dccuxentation. Propose any additional computer-related technical publications
deesed requisite and, if they are approved by the Government, incorporate
their jdentifization in the CPDF,

5.1.6.2 PBEC A1072. Engineering Data. This group comprises all Deta
Itees whose CDHL entries spe2nify their preparation per DIDs defined in TD-3
categorizs £, i, R, S and T.

5.1.6.2.1 2BC_AIN7SE. Engineering & Configuration Documentatjon. A&ll
[ata Items prepared per T0-3 category E DIDs comprise this category. These
include the CPOP, specifications, ECPs, and the CPCIs themselves.




5.1.6.2.2 PBC 410728. Human Factors. All Data Items prepared per TD-3
category H DIDs comprise this category.

5.1.6.2.3 PBC A10T2R. RNelated Design Bequjregents. 4Ll Data Items
(e.g., the System Security Plan) prepared per TD-3 category R DIDs comprise
this category.

5.1.6.2.% PRC A1072S. System/Subsystes Analysis. All Data Items,
(e.g., Technical Reports, Subsystea Design Analysis Reports, the SEMP)
prepared per TD-3 category S DIDs comprise this category.

5.1.6.2.5 PBC A1072T. ?Jest. All Dai3 Items (e.g., Test Plans, Test
Procedures, Test Reports) pregared per TD-3 category T DIDs comprise this
category.

5.1.6.3 PBC A1073. Management Dgta. All Data Items prepared per ID-3
category A, F, L, P or ¥V DIDs comprise this category.

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

£.1.6.3.2 PBC R1073F. Financjal. All Data Items (e.g., Cost
Perfomnce Reports) prepared per TD-3 category F DIDs comprise this category.

5.1.6.3.3 PBC A1Q73L. logistic Support. 411 Deta Items (e.g.,
logistics plans) prepared per ID-3 category L or V DIDs comprise this

category.

5.1.6.3.%4 PBC AiQ73P. Procyrepent/Production. 411 Data Items prepared
per 1D-3 category P DIDs comprise this category.

5.1.6.% PAC A107%. Duta Repository. Maintain a master engineering
specification and drawing repository service for Govermment-approved docusents
that belong to the Government. Maintain each document at the latesl approved
level by incorporating approved change orders. Similar 2ffort required for
the contt-ctor’s internal specification/drawing control systea is excluded.

5.1.7 PBC 41080. Operatiional/Site Activation

Perform the tasks prescribed in paragraphs 5.1.7.1 - 5.1.7.% and
their subparagraphs.

%.1.7.17 PBC A1081. Contractor Jechmical Support. Participate in a
Government-conducted site survey at the ¥atioral Command Center to deteruine

DS site conversicn requirements. Provide consultants to this teus. Staff
the Ccaputer Program Development Facility (CPDF) and the Computer Progras
Mrintenance Facility (CPMF) per the CPDP. (See paragraph 5.1.7.%).

5.1.7.2 PBC 41083. Site Conversion. A Government-led team will perform
site conversion at the National Ccamand Center, to include preparation of the

operational site and the CPHF.
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85.1.7.3

95.1.7.3.1 PBC 1008A. Operational Site Checkout. Assemble, install,
and check out the CDS at the operationzl site prior to its system-level

testing.

5.1.7-3.2 PBC 1084D. CPDF Checigout. Check out the CPDF equipment and
softuare per the CPDP to assure their proper operation.

®5.1.7.3.3 PBC 1088C. CPMF Checkout. Check out the CPMF equipment and
softuare to assure their proper operatjion. Perform these activities per the
CPDP.

5.1.7.% PBC A1085. ADP Support Facjlities.

®5.1.7.8.1 PRC 10854. Computer Program Development Faciljtv (CPDF).
Provide at *ne contractor’s plant an equipment and software configuration, and
related suppcrt facilities, for the development, integration, and non-system-
level DILE of all CDS software, per the CDS System Specification and the CPDP.

NOTE: The CDS System Specification is presumed to define the CPDF equipment
configuration and softwvare configuration. The CPDP is presumed to prescribe
other CPDF requirements {e.g., schedules, support organization).

85.1.7.8.2 PBC A10058. Computer Progras Majintenance Facility (CPMF).

Upon completicn of DTSE, move the CPDF equipment, scftware and related
facilities to the National Command Center, where it shall comprise the CPMF.

NOJE: See the Scftware Acquisitjon Management Guide: Software Development and
Mpintenance Facilities for more detail on requirements and tool descriptions.
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APPENDIX A

WORK BLEAKDOWN STRUCTURES

Knouledge of Work Breakdowm Structures (WBSs) is prerequisite to SOM
preparation because WBS and SOW structures must at least partly correspond
(see Section 2.1.1) and because identical codes (see Sectiom 2.1.3) must
identify corresponding SON paragraphs and the Elements of certain WBSs. Each
UBS Eiement represents a well-defined task or product, or a hierarchical
aggregation of these, to be developed or otherwise acquired during the
system’s existence. Some VBS Elements prescribe, or include, the develcpment
of software.

MIL-STD-831A prescribes preparatioo of several types of WBS during
planning for acquisition of Major Defense Systems and sany Less-Than-Major
Systeas. The criteria for mandatory application of MIL-SID-881A include an
estisated Research, Development, Test, and Evaluation cost greater than $10
million. AFSCM 173-%, Program Breakdown Structure and Codes, supplements MIL-
STD-8814 for programs sanaged by AFSC (e.g., Electronic Systems), if
prescribed by the PMD or by AFSC Forzx 56.% AFSCM 173-3 requires preparation
of Program Breakdowun Structures (PBSs). These are gererally coasistent uith
the WBSs prescrided by MIL-STD-8814, but are someuhat more elaborate.®® This
guidebock applies the ters WBS generically to both, except where it must
distinguish them.

Al. What WBSS Are

Basically, a WBS is a hierarchical (i.e., tree-structured)
representation of the tasks and the products (e.g., equipment, software, data)
that comprise an acquisition. & WBS depicts the chief order in which these
tasks ard products will be aggregated for purposes of cost accounting. The
single highest-level WBS Element represents the overall collection of tasks
and products; e.g., a Cosmand, Control, and Communications systeam as a whole.
The second-level Elements represent the whoie’s major parts. The depth (i.e.,
number of levels) of a particular WBS depends on its type. The depth of a WBS
also depends or the level of detail at which the Govermment wishes to sonitor
and control developaent effort. In some types of WBS certair dranches extend
sore deeply than others. In every WBS tre Elements at the same level are
disjoint (i.e., they represent ncn-overlapping groups of tasks and products).
Table A-1 illustrates a2 three-level HBS of even depth. Takle A-2 shous a
deeper ¥BS in which some of the branches extend to fewer levels than others.

s AFSCM 173-4, paragraph 1.3. Paragraph 1.5 says that AFSCM 173-8 does not
apply to basic research, exploratory development, engineering studies or
to program wide managesent support.

88  AFSCM 173-3, paragraph 2-2 explains the main structural differences.
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Table A-1
ELECTRONIC SYSTEM SUMMARY WORK BREAKDOWNE STRUCTURE®
Element jage

Electronics Systea

Prime Missicn Equipment
Integration and Assembly
Sensors
Communications
Automatic Data Processing Equipment
Computer Programs
Data Displays
Auxiliary Equipment

Trairning
Equipment
Services
Facilities

Peculiar Support Equipment
Organizational/Intersediate [Including Ejuipment Common to Depot)
Depot (Only)

Systeas Test and Evzluation
Development Test and Evaluation
Operational Test and Evaluation
Mockups
Test an¢ Evaluation Support
Test Facilities

System/Program ¥Managesent
Systeas Engineering
Project Marnagement

Data
Technical Publications
Engineering Data
Manageaent Data
Support Data
Data Depository

Operational/3Site Activation
Contractor Technical Support
Site Construction
Site/Ship/Vehicle Conversion
System Assembly, Installation & Checkout on Site

Common Support Equipw:nt
Organizational/Interrmediate (Including Equipment Common to Depot)
Depot {(Only)

Industrial Facilities
Construction/Conversion/Expansion
Equipment Acquisition or Modernization
Maintenance

Initial Spares and Initial Repair Parts

(Specify by allowance list, grouping, or harduvare Fiement)

M1L~-STD-8814, Appendix B.

60




A2. MBS Uses

Prior to RFP preparation, WBSs are used to define the roles and primary
products of an acquisition’s Government participants, and to define groups of
tasks appropriate for coatractors.® Also, costs are estimated for the
Elements of certain types of WBS and aggregated as a basis for planning and
prograam approval. later, actual costs are accumulated over time for each
Element. This information is sumsarized in required reports to higher
hesdquarters. The prograa’s cost history by Elewent can also be used to
identify prodblem areas needing special Program Office attention. These cost
histories can also help to develop successive projections of costs to complete
the acquisition snd its parts. Ultimately, such cost histories can be used to
estimate the costs of similar activities and products on other prograas,
provided the correspording Element definitions are comparable. Thus,
appropriate definitior of WBS Elements is quite important. Application of
this principle to scftware is especially important if we are to have a sound
quantitative basis for estimating the costs of software for future systeas.

Although a WBS depicts the priancipal order for summing its Elements’
costs, other cost brealkdowns and orders of aggregation are often desirable.
Mong these other cost uccounting categories are:

a. System configuration grouping (i.e., system, Segment
(if any), Functional Area, Cl, ecuipment comporent or
CPC, and possible further breakdowns);

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

c¢. Type of product (e.g., operational Executive, appiication progras,
compiler (by programming language), utilities); and

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

Cost information in several other categories may be desired, prescribed,
collected, and susmarized. 7The unambiguous and efficient processing of such
sulti-dimensional inforsation requires definition of each lowesi-level WBS
Element as a cell in a n-dimensicnal array, where each dimension corresponds
to an order of aggregation. Each such Element aust aliso be assigned a
corresponding key by which the data collected for the Element may de
extracted, sorted, and summarized. This need can be satisfied in part by
appropriate use of current Program Breakdown Codes (PBCs) {see Section A3).
Jowever, major revision of the PBCs, novw under study, will be necessary to
encode all desired categories. 1In 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.

® AFSCM 173-X, paragraph &-2c.(2).
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A3. Elegent Definitions and Codes

The activities or products that comprise each Element must be well-
defined. The definitions of the Elements at the first thrze levels (termed
Level 1, Level 2 and Level 3) are prescribed in MIL-35ID-851A appendices.
AFSCH 173-3 extends the prescridbed levels, and defines adéditional Elements.
It also assigns standard PBCs to these prescribed Elmments, and states rules
for forming PBCs for acquisition-specific Elements. The PBCs are designed to
support unifora cost accounting across systems. Each of the five AFSCM 173-A
attachments identifies a set of standard Elements, jincludes their official
definitions, and presents their PBCs. The anticipated revision (i.e., Change
1) of ESDP 809-5¥, Statement of jork Preparation Guide, incorporates additional
standard WBS Elements and their PBCs. These should be used, where
appropriate, in ESD-sanaged programs. Table A-2 compiles the standard
Electronic Systesm WES Elements from these three sources and includes the
corresponding PBCs.

The Program Office nust identify lower-level Elements (and any non-
standard higher-level Elements desired), prepare these Elements” definitionms,
and assign thea PBCs consistent with the standard Elements” PECs. AFSCM 173-
%, Chapter 3, explains PBC structure and requirenents for deriving PBCs for
program-specific lower-level Elements. Soxe codes, identified as "Restricted”
in the AFSCM 173-% attachments, say not be used without Hq. AFSC (ACC)
approval, per “FSCM i73-3 paragraph 5-2.b0(10). For ESD-managed programs, ESDP
800-3 (Change 1) supplements these rules.

For WBS Elements which are subsets of the Prime Mission Product, ESDP
800-% ((hange 1) defines Extended PBCs, each comprising a main portion formed
per AFSCM 173-% rules plus a suffix that indicates the Element’s position in
the systes configuration. This surfix, called a Configuration ldentifier,
specifies the position of each softwcre, equipment znd integration Element in
the Configuration Tree (e.g., the Specification Tree)} in contrast to its
positicn in the WBS. A Configuration Identifier consists of */" followel by
one or more digits or letters. The first cf these specifies the Elescnt's
Systea Segment (if any), or otherwise the systez as a whole. The second (if
any) digit or letter specifies the Functional Area (see LCEG, Section %.3) to
which the Element applies. 4Any third digit or letter indicates which
Configuration Item within that Functionzl Area to which the Eiement arplies.
Successive digits or letters should be used for any Eiements that apply to (i
components (e.g., CFCs) or further CIl breakdowns. The digits 1-9, and then
the letters A-H, J-K, and P-Z, shculd be used as successive values of each
Configuraticn ldeatifier position. Table A-2 and Table A-3 footnotes
illustrate Extended PRC formation. Tabla ¥ and Exhibit 1 contain several
additional examples of Extended PECs.

Table A-3 contains Interim Standard PBCs for identifying the type and the
Computer Program Life Cycle phase (see LCEG, Section 8) of each Computer
Programs WBS Element subset (i.e., each CPCI, CPC, etc.). The Interim
Standard PBCs nave the form: s321xx{y], shere

s is a2 code (i.e., &, B, . . .) that identifies the softuare’s
supplier;
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821 identifies the Elesent as a software product;

xx is an alphaiimeric code (which excludes the letters "I® & "0®) thax
designates the software type; and

y when used, is an aiphabetic code (i.e., A-F) that idertifies the
Computer Program Life Cycle phase to swhich the Element applies; if y
is not used, the Element is presumed to encospass all such phases
ccvered by tae contract.

Each position of "xx" may assume 23 alphabetic values. Also, the fi-st
*xx" position may assume ¢ numeric values but the second "xx® position may
nct, per AFSCM 173-%, Chapter 3. Thus, this code can represent 33 x 2% or 792
different softuare types. Since Table A-3 d2fines fewer than 70 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 reatual of
commercial softwvare.

in addition, coatractors should be required to break dowm and report the
S3@¢ costs by the following software analogs of the standard WBS Level 2
categories applied to the entire system, i.e.:

PBRC 2 ta ftugre

8210 Computer programs ianalysis, design, coding, checkout:
curchase, or rental costs only)

2220 Softuare-peculiar training

8280 Equipment required specifically for software development
or maintenance

4259 Testing of scftuare

8260 Softuare-peculiar managesent and engineering

4270 Softuare documentation

4265 Softuare development and maintenance facilities
4290 Other sortware-rilated costs

§2G0 Summary of all software-related costs.

therever meaningful . this breakdown should extend to the lowest of the CPCI
level, the Functional irea level, or the Systeam Segment lev2l, and should be
encoded by suffixing one-, twc-, or three-character Configuration ldentifiers,
respectively, to the basic PBC. E.g., PBC 8250/2 wouid enccde Segment-level
softuare testing costs asscciated with the system’s second Segment.
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ihenever the softwarc-related activities share facilities, supplies or
services used to develop o'her portions of the system, the contractor should
be directed tc apportiom taeir costs equitably among the system’s different
product categories (e.g., Communications, Computer Programs, Automatic Data
Processing Equipment, Sensors). To encourage consistent apportionsent across
acquisition programs, cachk Prograa Office should coordinate proposed
apportiocment rules with the staff organization responsible for ceantral
collection and dissemination of cost accountirg dala. For ESD-managed
programs, coordination with the Cost Analysis Division (ACC) and the Computer
Systems Pngineering Directorate (MCI) is required.

The Interim Standard Softwere Types and PBCs in Table A-3 are teramed
"interim™ because they are lik 1y 1o change as software cost data, and related
experience, accumulate. ifter such further development, their standardization
in a future revision cf AFSCM 173-% is planned. An analogous definition of
type codes for Firmware (PBC ¥310) is curreatly under consideration.

The complete set of Element definitions for a particuisr WBS are termed
its Dictionary.

The Intersediate Command Cost Analysis Division (ACC) =ust be consulted
about all proposed new and modified PBC assignments, Element cdefinitions, and
#BS structures (see Section 2.2). This is especially important because the
decisions sade about these satters can sudtly effect cost acccunting,
visidility into ccntractor activities, and Government control of these
activities.

AX. WBS olytion

KIL-STD-8514 (paragraphs % & 5) identifies seven types of W3S and
prescrides their uevelopment sequence. In its paragraph 5-2, AFSCM 173-%
defines a PES analog of each WBS type prescribed by MIL-SiD-881A and mandates
a very similar development process for thes. The chief differences between
PBSs ard MIL-STD-881X WBSs are:

a. scme differences in the names of prescribed Slements;

b. the assignment of PBCs to FBS Elements (MIL-STD-881A prescribes
none);

c. the mandatory inclusion of certain prescribed Level A and Level §
Elements in some PBSs.

Subsequent subsections describe the analogous pairs of MIL-STD-881A WBSs
and AFSCM 173-3 PBSs, their uses, and their differences. Both meambders of a
pair are discussed, because either may apply to a particular acquisition,
depending on the program’s type, size, & importance, and oa 3pecific
direction. BSecause AFSCM 173-8 identifies some of the same types of PBS by
different terms, this guidebook uses the terz ti .t scems rOst standard.
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Prime Mission Product
Integration and Assemdbly
S~asors
Communications
Autosatic Data Processing Equipment
Computer Programs
Firmuware
Data Displays
Auxiliary Equipment
Air Vehicle
Training
Equipment
Facilities
Services
Peculiar Support Equipment & Maint-
enance (incl. Maintenance Concept)
Organizational/Intermediate
Depot
Other
Systems Test and Evaiuation
Development Tost & Evaluation
Operational Test znd Evaiuation
Combined DTRE and OT&E
Mockups
Test and Evaluation Support
Test Facilities
Cther Systea Tests
Systea Program/Project Management
Systeas Engineering Manageaent
Reliability
Maintainability
Parts Control
Nomenclature
Aerospace Enviromment
Transportability
Electromagnetic Compatibility
Radar Frequency Managesment
Security
Survivability‘Julnerabiiity
System Safety
Communications Long Lines
Radio Frequency Management
Yalue Engineering
Availability




Table A-2 (Continued)

Element same
level  PRC® Sourcef Sourcef Standard Elegent Name

3 1062 1,2,3 2,3 Supporting Project Management
Activities
| 10624 3 3 Program Management
5 106244 3 3 Program/Contract sork
Breakdown Structure

5 106248 3 3 Cost Information Systea

5 1062AC 3 3 Cost Schedule Systeas

5 1062AD 3 3 Life Cycle Costs

5 1062AE 3 3 Schedule Management

3 1062B 3 3 Manufacturing Management

] 1062C 3 3 Configuration Management

] 1062D 3 3 Integraticn of Analyses
and Related Computer Support

) 1062E 3 3 Quality/Inspection

1062F 3 3 Phctcg—aphic Documentation

1062G 3 3 STINFO

3 1063 3 3 Integrated Logistics Support

3 10634 3 3 Preoperational Supply Support

% 10638 3 3 Packaging

] 1063C 3 k) Transportation

] 1063D 3 ? Travel

] 1063E 3 3 Maintenance

[} 1063G 3 3 Lizited Spares/Repair Parts
Provisioning

3 1063 3 3 Crew/Human Factors

L} 10684 3 3 huszr Engineering

N 10618 3 3 Biomedical/Life Svpport
Equipment

3 106AC 3 3 Menpower/Persconnel Requirsments

| 1064D 3 3 Human Factors Test & Evaluation

2 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 Cata

1072E 2 2 Engineering & Configuration
Documentation

X 10724 2 2 Huan Factors

§ 1072R 2 2 Related Design Requirements

§ 10728 2 2 Systea/Subsystes Analysis

] 1072T 2 2 Test

3 1073 1,2,3 1,2,3 Managesicnt Ddata

L} 10734 2 2 Administrative Managesment

) 1073F 2 2 Financial

1073L 2 2 Logistic Support

3 1073°F 2 2 Procurenent/Production

3 NONE 1 1 Support Data

3 1078 1:2,3 3 Data Repository

2 1080 1,2,3 1,3 Operational/Site Activation
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Table &-2 (Concludeld)

Element Rawe

level  PBC* Sourcef Sourcef Standard Element Kame
3 1081 1,2,3 1,2,3 Contractor Technical Support
3 1082 1,2.3 1,2,3 Site Constiuction
- 3 1083 1,2,3 2,3 Site Corversion

3 1084 1,2,3 1,2,3 Systea Assesbly, Installation and
Checikout cn Site

3 108588 3 3 ADP Support Facilities

3 1089 2 Z Other Site &cotivation

2 5200 1,3 1,3 Comgon Support Equipment

3 NOME 1,3 1 Organization:l/Intermediate
(Including Equipment Comacn
*n Depot)

3 NONE M 1 Depot

2 NORE ] 1 Industrial Facilities

3 NOME 1 1 Constructicn/Converesion/Expansion

3 NOME 1 1 Equipment Acquisition
or Mod=rnization

3 NONE 1 1 Maintenance

2 9600 1,3 3 Initial Spares & Repair Parts

3 NONE 1 1 (Specify by Allowance List,

Grouping or Hardware Element)

®  Prefix this code with the letter (i.e., A,B,...) assigred to the source
of the product or service when tris letter i3 known. See AFSCM 173-%,
paragraph 3-3a and Figures 5-3 through 5-8.

¢ Source Code: MIL-STD-8:1A, Appendix B.

AFSCM 173-3, Attachment 4, Section C, Part 1.

1
2
3 = ESDP 80G~-4, (Change 1), Figure 2.1.

8%  Substitute the specific systeam’s name for this Standard tlement name.

#¢ For ESD-nanaged programs, append a Configuration Identifier to the
PBCs for equipment, softwzre, and integration Elements representing
products or services applied to distinct System Segments, CIs, CI
components, etc. & Configuration Identifier consists of "/% followed
by one or =ore digits or letters that specify the Element '3 pesition
in the System Configuraticn. A PBC and its Configuration IJentifier
form an Extended PBC. For exaample, the Extended PBC "B1111/21" wculd
identify integration of the CIs in the (irst Functional Area of
a system’s second System Segsent.

€ Aoply Tadle A-3's Interim Standard PRCs to lower-level Computer
Programs Elements.

€€ Use of this PBC is tentative pending revision of ESDP 8(3-4.

§ See last two entries in Table 1.

W
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Table A-3

INTERIM STANDARD SOFTWARE TYPES AND PBCs®
Type
PECRS® Index ¢ Iype cf Software
5210 - Computer Prograns
4219 1. Opz2rational Softwaref#
4211 1.1 Application Software#¢
li212 1.2 Operational Executive##
R2128 1.2.1% Computer Resource Management
42128 1.2.2 Cozmputer Ooerator Interface
§212¢C i.2.3 Other Terminal Operator interface
4212D 1.2.% Special Device Interface
%212E 1.2.5 Otaer Input or Ou.put
y212F 3.2-6 Error Handliing/Reconfiguration/Recovery
$2126 1.2.7 Multi-Cozmputer Configuration Control Protocol
212K 1.2.8 Performance Monitoring & Data Collecticn
213 1.3 Operational Dz%ta Base Management#é
42134 1.3.. Om.line Data2 Zase FHetrieval & Updating
32138 1.3.2 On-Line Datz Base
421% 1.8 Operational Exercise or Training
42144 1.4.1 Control of Exercise leguencing
32148 1.8.2 Operator Perforzance Da%ta Collection
4215 1.5 On-Line Equiprment Diazgnostic
5212 2. Support Softiwaredt
421A 2.1 Operating System#é
Gc1ak <. 1.1 Cozputer hRescurce Managenent
5214b 2-1.2 Computer Cperator Interface
4214C 2.1.3 Otner Ter=inal Operator interface
821aD 2.1.4 Other Input or Cutput
LZ1At 2.1.5 Error-tardling/Reconfiguration/Recovery
§215% 2.1.6 Perso.mance Yonitoring & Data Collection
§212 2.2 Compu.er Equipment Maintenance##
£2184 2.2.1 Gff-Line Diagnostic
%21C 2.3 Software Levelopment & Maintenance##
R21C4A 2.1 Higher-Order Language Compiler
' 421Ct 2.3.2 Assemb.r
' 3z1CC 2.3.3 Debugging
8z1Ct 2.3.4 Loader ¢~ Z3iiwr
8232 S.% Off-L:ne Ta.a 3ase Managementés
42104 .21 Detz Sase lef:nition
52108 2.%.2 Lata tase Initialization or Updating
%21zl 2.5.3 Latz Sase Petrieval ~ Qutput Formatting
4210 g-% Sats 32s2 Fasiructliting
/ 32'LE 2.%.3% Cff-Line Data Base
‘ 5278 2.5 Systenm Tesign & Mcgification#t
. 42 \EA 2.t System Desigrn Data Base
4258 Z.5.¢ Systexz Design [ata Base Prccessor
§21EC z.2.3 Systex Per-crzmance Sizulaticn

Perforeance Zata Redaction % Analys:is
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Table A-3 (Concluded)

Type
PBCe®  Injex ¢ of Software
321F 2.6 Systea Test Software#é
$21FA 2.6.1 Test Case Generation
A21FB 2.6.2 Test Presentation, Control & Data Recording
N21FC 2.6.3 Test Data Reduction
821FD 2.6.% Test Analysis
421G 2.7 Otilitiess#d
821GA 2.71 Media Conversion or Format Translation
521GB 2.7.2 Sort/Merge
§21GC 2-7.3 Progras Library Maintenance
§21H 2.8 Adaptation Softwaress
321HA 2.8.1 Equipment or Softuare (onfiguration Data
321HB 2.8.2 Systex Generaticn
321 2.9 Off-line Exercise or iraining##
821JA 2.9.1 Scenaric Preparation
N21JB 2.9.2 Data Reduction
821JC 2.9.3 Exercise/Training Analysis
421K 2-10 Project Managementé#d
221Kk 2.10.1 Project Event Status Accounting
421K8 2.1G6.2 Schedule Maintenance/Projection
N21%C 2.10.3 Financial Accounting
.

1A

Apply to each WBS Element the PEC that best defines the softuware product
{i.e., CPCI, CPC, ¢r sajor routine) to be acqQuired.

Prefix this code with the letter (i.e., A, B, C...) assigned tc 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
Coaputer Program 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) taat represents that phase’s position in the scquence of phases.
Then, to form an Extended PBC, append a Configuration Identifier, i.e.,
*/* plus index digits or letters that define the WBS Element’s position
in the system configuration. For instance. PBC B§215%2/132 identifies
the Design phase of an Cn-Line Equipment Diagnestic Program in a systes
procured from the acquisition program’s second socurce. This computer
program is also the second Cl of the third Functional Area of the
syster’s first Segment (if any) or otheruise of the systee itself. The
Configuration ldentifier must contain four characters to cesignate a CPC,
and five to desiznate a major CPC part. See Table 3 for other examples.

Indicates the software type s position in this type classification tree.
Not directly related 20 WBS Level.

Code as this type of software:
1. similar software not otherwise defined by a Table A-3 PBC; or
2. aggregates of other components of this type.
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AX.1 Category Susmary WBS: and Suassary Management Structures

MIL-STD-8614 defines seven WBSs which it terms Category Sumsary
¥BSs, for Aircraf:i Systeas, Electronic Systems, Missile Systems, Ordnance
Systeas, Ship Systeas, Space Systess, and Surface Vehicie Systems,
respectively. Each Category Summary WBS consists of a2 complete set of Level
1, Level 2, and Level 3 Flements an¢ their definitions, appropriate to systeas
of that category. Only the Electronic System Summary 35S includes an explicit
scftware Element (i.e., Computer Programs). Software-related activities and
product3 are aggregated with other types of activities and products in other
tlectronic Systex Summary WBS Elements, and in Elements of the other =ix
Category Simmary WBSs. Table A-1 depicts the £lactronic System Summary ¥BS.
The single level 1 Element aluays represents the enitirc systes being acquired,
ircluding equipment, software, and data, plus effort suck as training, testing
and systems engineering needed to develop and install it. Such a whole system
might be a Major Defense Syste=, or an claborate soltware system prucured
separately for execution on cceputing equipment previously acquired. The
Level 2 Elements in a Category Surmmary aBS are tre Prizme Mission Product plus
the major categories of effort or auxiliary rsoducts norezally associated with
its acquisiticn and support. The level 3 Eiements are s:iandard subdivisions
of the lLewel 2 Tlements.

AFSCY 173-% {paragraph 5-3a) terms Summary Management Structures the
PbS equivalents of tne Categery Swymary WiSs. There are five such categories:
Aircraft, Electronics, Ordnance, Space, 2nd Missiles. These are equivalent to
five 0. the seven MIL-STD-B81A& categories. Each is defined in Section C, Part
1 of ¢ separate AFSCM 173-% attachrent. Unlice the fategory Sumsary WHSs, the
AFSCH 173-4 Sumsary Managezent Structures define a PBC for each of their
Elements.

Tne Summary Management Structures use sozmewhat different nases than
the MIL-STD-BB814& appendices tc :dentify equivaient Elexents (e.g.,
*Communication Equipment - Total®™ vs. “Communications™), altnough the usually
ninor differences permit =matching equivalent Elezents. The Sumsary Management
Structures also define a few ‘evel & and Level 5 Elements (z.g., "Engineering
and Configuration Documentation™ under level I "Iata - Total”™}. More
troublesome are ozission cf scoe Elements defined in MIL-STD-881A Category
Summary wBSs (e.g., “Support Data"), and inclusion -7 other Elements (e.g.,
=Other System Tests™) =issing from= Categery Sumxary WBSs. These discrepanciss
will presumably be rectified in tne next version of AFSCH 173-3. (The current
version is 29 mocaths older than MIL-STD-38°&). ESDP 8C0-% (including Change
1) contains standard W3S tlements that partially bridge tne gap. Tabie A-2,
whicn combines the Electronic Syste= Sums=ary WES, The Electronic Systex
Sucmary Manageaent Structures, and tne Standar2? ESDP 840-% WES Elemernts,
indicates their sizilarities andé cdifferences.

AX.Z Prel:iminary Projest Sur—ary &S anc Prelim:inarv Suemary PBS

MIL-STD-6814 (paragragh =.31.', dire’ls tne Jepartnent of Defense
{(DoD} Cozponent (e.g., ine Air Force) in crarge of 2n acguisitlon Lo prepare
guring the (onceptual Pnase a Fre.iminary Project Surmmary &BS encompassing 3ll
prograc act:ivities, 3s a tasis for prograr apgrova.. & Freilminary Project
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Summary WBS is compiled by selecting from one or acre of the Category Summary
WESs the subset of Elements pertinent to the planned system. Like its
sources, the result is norsally a three-level structure. However, it may
contain Elements at or below Level ¥ if based on appropriate Systeas
Engineering effort.

A Preliminary Summary PRS is the AFSCM 173-8 equivalent of the
Preliminary Project Summary WBS. (See, e.g., AFSCM 173-3, Figure 5-.2). AFS(M
173-4 directs its compilation by selecting appropriate Summary Management
Structure Eiements. As a resuyl:, the Prelirinary Susmary PBS smay contain
Elements below Level 3. For ESD-managed program3s, Tadble A-2 may be a
convenient source of such Elements.

The Prograz Office Cadre, if formed, complles the Preliminary
Project Summary @BS or Preliminary Susmary PBS. Otherwise the Intermediate
Command planning staff does so. At ESD, cocrdination with the Cost Analysis
Division (ACC) is required. AFSCM 173-% directs that the "reliminary Summary
PBS and its Dictionary be included in the RFP for each planned post-Conceptual
Phase contract.

AR.3 Approved Project Summary WBS and Approved Sumsary PRS

Each of these Susmary WBSs is developed from its preliminary
counterpart {see Section A3.2) as z result of review and approval actions.
For a Major Defense System such action includes Defense Systeas icquisition
Review Council (DSARC) consideration and the Program Decision (see LCEG
Section 3.4). The approved version can thus 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-881X (paragraph X.9), the
Elements of the Approved Project Summary WBS or Approved Sumsary PBS must bde
defined to relate easily to the Contract Line Items (see Section C2.1), Cls,
Governzent-Furnished Propert, (GFP), Preliminary Contract WBS Elements (see
Section R%¥.8), and SO4 tasks, or aggregations cf each.

A8.% Preliginary Contract WBS

Both MIL-STD-8B12 and AFSCM 173-% use the same ters for this type cf
WBE. The Prograe Office pust prepare a different Preliminary CWBS for each
planned contract (or equivalent Government interagency sesorandum of
agree=ent) froz tre appropriate Project Summary WBS or Summary PBS version by:
(1) selecting a subset of the source’s Zlements, and (2) subdividing an
appropriate sutset of these into ilevel &, Level 5, and possibly lower-ievel
Elements. AFSCM 173-8, in Figures 5-3 through 5-7, illus:irates the process.
All tranches of tne Preliminary Contract WBS need not have the same depth.
For validation Phase contracts, the Preliminary Project Summary WBS or the
Prelizinary Sum=ary P8S rust normally be used as the primary basis for the
Preliminary Contract WBS, since the approved version is unavailable. For
Full-Scale Development Phase and later phase contracts the Approved Project
Suszary WBS or the Approved Susmary P85S will be used instead. The appropriate
Preliminary CWBS cust also be included in the RFP for each planned ccatract.
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For ESD-managed programs, Table A-2 should be reviewed as a source

of standard lower-level Elements that may be appropriate to a Preliminary

tract WES. In addition to standard Elements, Elements representing system-
specific breakdowns of the Prime Misaion Procduct and its Level 3 components
(e.g., Ccaputer Programs) must be prepared. For example, the CIs, if already
defined, must be identified as Preliminary CNBS Elements. For a Validation
Phase contract, the CIs will not normally be knoun. However, for a Full-Scale
Development Phase contract, the CI defirition should be available as part of
the Allocated Baseline (see LCEG, Section X.3.1).

In addition, Elements covering certain CI subsets, and distinct
Elements for each of the integration, training, peculiar support equipment,
test, engineering, sanagement, data, etc., associated explicitly with certain
of the system’s product Elements, may be desirable. The recent Precision
Bmitter Location Strike System (PELSS) procurement (an Aercnautical Systes
Dirision product) defined such distinct support Elements at several levels in
its Preliminary CHWBS.

For ESD-managed programs, Table A-3 shculd be consuited as an aid to
preparing *5Cs for Eiements defining softwars products (e.g., CPCIs or their
subsets). To cotain unambiguous software development cost data, a separate
Element should be defined for each Coeputer Program Life Cycle phase (see LCEG
Sect.ion 8) of each software product to be developed. This breakdown may be
included in the Preliainary CNES or the winning Offeror may be required to
extend the CWES accordingly (see Section A%.6).

Properly defining a Pre” izinary CWBS for each planned contract is a
crucial acquisition plamning activity, and an essential prerequisite to SOW
preparatiorn. The Prelimirary CaBS is very much influenced by the systea
design, and by coficepts of system acquisition management, operation, training,
and maintenance. Because of their close relationship, the Preliminary CWBS
say change during SO preparation.

A%.5 (Contract WBS {CWBS)

The CWBS {or each contract is developed from the corresponding
Preliminary Cd8S by Governzment negoiiation with the winning Offerer. Per MIL-
STu-881A (paragragh 5.3.2), any vontractor-proposed changes require the
Frograr Manager’s approval, and aust be consistent with the Approved Project
Sur=ary WBS or Approved Suemmary PBS. The CWd8S becomes part of the contract.
The negcotiated CatS Elements should correspond to, rather than cross, the
centractor’s existing management and cost accounting categories, if the
Governeent deex=s these categories agequate. To use a management and cost
accounting structure familiar to the contractor is less expensive than
irposing a new one, and will protably yield more accurate data.

A3.6 Extended CWES
Each coniractor =ay eoxtend his (WBS by further defining Elesments at
icwer levels %0 serve iiis own =anagement objectives. However, his costs nust

te traceatle by the Government to the !owest level Elements he defines. He
need not report costs routinely at thrs level, unless his contract so directs,
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but sust be able to assegble the irforsatior at Program Office request.
Howvever, this reporting is most likely to de realistic if routine, and if the
Extended CWBS categories reflect both the contractor’s intermal accounting
system and (where appropriate) the actual structure of the CIs under
development.

To collect sound softuare cost data as a basis for future software
cast estimates (see Section 42), software development cost data shoulid be
accumulated separately for each CPCI to be developed under the contract, and
for their Computer Prugram Components (CPCs). This data should bte further
segregated by Computer Program Life Cycle phase (see LCEG, Section 8). To
assure routine Government acquisition of this information, a SON task should
direct the contractor to extend the CWBS accordingly, and to report the
corresponding software development costs in monthly Cost Performance Reports,
separately ror each such Extended CWBS Element.

%4 similar need exists for software size and timing data, as a basis
for estisating the performance of future software. Hence, a SN task should
require size and ezecution time data for each CPCI and CPC defined in the
Extznded CWBS. (See Exhibit 1, paragraphs 5.1.5.1.3 and 5.1.5.2.1.1).
Uitimately, experience may show that this data must de ccllected for portions
of CPCs (i.e., individual routines) if such data is to be comparable.

AV.T Project WBS and Extended PRS

The Program Office is responxible for developing these by
aggregating all Extended CWBS Elements with the Approved Project Summary WBS
Elemints or Approved Summary PBS Elements that represent work from all the
development organizations. MIL-STD-881A (paragraph 5.8) directs development
of this WBS (uhich when complete fully depicts the entire acquisition). This
development must begin when the {irst contract is axerded, continue as
subsequent contracts are awvarded (and as the program changes), and be complete
by the end of Full-Scale Dewelopment.
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APPENDIX B

THE SOURCE SELECTION PLAN

AFR 70-15, Source Selection Policy and Procejures (paragraph 2-2)
prescribes preparation and approval of a Source Selection Plan (SSP) as a
prerequisite to RFF completion and release. Paragraph 2-2 further defines SSp
content, and respomsibilities for its development. The SSP must contain the
approach and Govermment organization, plus the criteria and schedule for
proposal evaluation and contractor selection.

Per AFR 70-15 (paragraph 1-3v), the SSP must be approved by the Source
Selection Authority (SS&). For Air Force-managed Major Defense Systems, AFR
70-15 (paragraph 1-5) prescribea the Secretary of the Air Force as the SSi,
unless the Secretary of Defense directs otheruise. The Secretary of the Air
Force may delegate this authority, but not below the level of an AFSC Division
Commander (e.g., Commander, ESD).

A lover-ranking person may be appointed as the SSA for a Less-Than-Major
System proposal evaluation. AFR 70-15 (in paragraphs 1-3u, 1-3y and 1.7b)
also prescribes formation of a Source Selectior Advisory Council {SSAC). The
SSAC sust partially develop proposal evaluaticn criteria®, appoint a Source
Selection Evaluztion Board (SSEB), analyze the results of each proposal’s
evaluation, and otherwise advise the SSA. 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 neabers who are not Program Office personnel. Because its
approval say require considerable time, the SSP for coatract(s) to begin
during the Validation Phase should be submitted for approval during the
Conceptual Phase (see LCEG, Table 1, Set ). uhen contracting is planned to
start no earlier than Full-Scale Development, the SSP should be submitted as
early as possibie in the Validaticn Phase.

Per AFR T70-15 {(paragraph 2-2), the SSP must norsally include at least the
following:

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

b. screening criteria to eliminate unqualified Offerers before proposal
evaluation, while assuring adequate competition;

. See AFR 70-15, paragraphs 3-2 through 3-5, and ESD-TR-75-365, paragraph
3.3, for guidance about proposal evaluation criteria, including standards

and exaxples.
,,  Meceling page blak




c. Basic Evaluation Criteria (subject to further SSAC detailing),
tzilored to vital aspects of esch procurement, and specifically
addressing high risks and technical uncertainties; the relative
importance c¢f each Basic Evaluation Criterion must also be stated;

| d. the Source Selection organization (e.g.; SSA; SSAC; SSEB;

E recommended members by organization, and by name where possible);

e. evaluation procedures, including the SSEB's rating msethods and the
SSAC’s proposal evaluation approach;

f. plans for evaluating ccsts, including idemtification of the
Preliminary CWBS items uhose costs wil, be evaluated, plus methods
to be used for independent Govermment ccrt estimation.

g. a schedule of Source Selection activities;® and
h. the procurement approacn, directly correlated with the Procuremsent

Plan;®® this sust cover planned type(s) of contract, incentives, and
special clauses.

Per AFR 70-15 {paragraph 2-2), the SSP must also compiy with any PMD
{ direction regarding Source Selection.

s AFR 70-15, Attachment 1 lists 32 events to be included in this schedule.
Paragraph 1-15 allows at most 18 weeks to complete Source Selection,
beginning with receipt of the Offerer’s formal proposals, unless the SSA
authorizes sore time.

#8  Air Force ASPR Suppiement 1-2100.50, and ESD-TR-75-365, paragraph 2.3.3.
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APPENLIX C

REQUESTS FOR PROPOSAL

A RBequest for Proposal (RFP) is a forsal 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 RFP and a separate Source
Selection (see Appendix B) are required for each, unless parallel competitive
contracts are awarded to perform the same tasks. Each RFP describes a group
of supplies and services wanted, states conditions for their acquisition, and
solicits proposals accordingly.

AFR 70-15, uvhich explains the Major Defense System Source Selection
process for both Validation Phase and Full-Scale Development Phase contracts,
should be reviewed before RFP prepsaration. This directive imposes certain
requirements on RFP structure and content,® and explains how the responses to
an RFP (i.e., the Offerers’ propcsais) should be evaluated. The policies and
procedures ¢f AFR 70-15 may also be tailored for use in Less-Than-Major Systes
acquisition programs, or AFSCR 70-9, Source Selection Proceduses, and AFSCR
80-15 R&D Soyrce Selection Policy and Guidance, may be applied.

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

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

ASPR 3-501 describes a Uniform Contract Forsat (UCF) to be used in
Negotiated Procurements (see Section 1). RFP structure must correspond
closely to the UCF, as indicated in Table C-1#, to facilitate negotiating
contracts that differ little from evaluated proposals. There are four RFP
Volumes, sometimes called Parts.#¢ Each is discussed below. AFSCP 70-3, the
standard foras meaticned below, and the other references cited, should bde
consulted for further details.

¢ AFR 70-15, paragraph 2-%, has examples.
8%  AFK 70-15, paragrapghs 1-Tb, 1.7d and 2-ka.
¢ Table C-1 is adapted from AFSCP 70-8, Figures 2-1 and 2-2.

##  AFSCP 70-3 uses the tera Yolume, while standard RFP iorms (e.g., Fore 33)
use the term Part.
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VYolume I is sometimes terwed the Instructions for Offerers or the
Instructions for Proposal Preparation (IFPP). It comsists of the four sain
parts descrived in Sections C1.1 - C1.A.

C1.1 Cover Sheet (DD Form 1707)
This contaiis infcrmation such as the name and identification number

assigned to the potential contract, the issuing Government office, and tke
Government ‘s official point of contact with Offerors.

Ci.2 Contract Forms and Representations, etc.
This consists principally of the Solicitation, Offer and Award
(Standa~d Form 33) plus possible supplementary material. It identifies all
parts of the RFP, specifies terms for delivery of the proposal, and contains a

nusber of questions pertinent to the proposed contract to be answered by each
Orferer.

€1.3 Solicjtation Instructicns and Conditions

This, comprising Standard Form 33A plus supplementary materizl, must
guide the (Offerers on:

a. type of proposal expected;
b. definiticn of information to be included;

c. propcsal format, including packaging by volumes and
sections;®

d. ways Offerers can get Juestions answered;

e. mechanics of proposal suimission, revision and evaluation;
f. the bases for contract award;

g. grounds for rejecting a propcsal as unacceptable;

h. order of information precedence if RFP portions conflict;
i. instructions for CDRL preparation (see Section C2.7);

J. security;

b AFSCP 70-8%, paragraph 3~6, has extensive specific suggestions.
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k. type of contract planned;®

1. ASPR sections incorporated by reference;
=. number of proposal copies; and

n. zay proposal size limitations.

for example, the IFf? shculd spell out clearly and precisely how
each Offerer is expected to state and format his technical proposal, priearily
to assure receipt of coeparable proposals from the different Offerers. Each
Cfferer’s pertinent qualifications and experience, his management structure;
and his cost & pricing dara should be requested in comparatle terms. The IFP?P
may alsc impose 3 propesal page number limit to constrain the costs of
preposal preparation and the effort of proposal evaluation.

for a contract involving non-trivial softuware development, the IFPP
should require delivery of a CPDP, prescribe its content and format,%® and
state that the winning Offerer’s CPDP (after possible change during
negotiaticn) will bind the contractor. This IFPP provision will let the
govermment evaluate the CPDP during Sousce Selection, as a principal indicator
of the (Offerer’s cczmpetence to develop the software contracted for. The same
provision in the ccntract will permit Government enforcement of the winning
Orfferer s CPDP during software development.

For a contract that includes Systems Engineering effort, the IFPP
should also regquire each Offerer to prepare a SEMP, to beccme dinding on the
winner, as outliined in LCEG, Section 3.%.6.

if tne acquisition plan allows Offerers to propose changes to the
validated syste= design (see LCEG, Section %.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.

C1.5 =Svaluation 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. Tnis RFP section should state in general terms the
criteria the Govern=ent plans to use to evaluate the proposals, and the
relative importance of each aspect of the proposal (e.g., price, technical

s £.g.; Firz Fixed Price (FFP); Fixed Price Incentive Firm (FPIF); Cost
Flus Fixed Fee (CFFF); Cost Plus Iancentive Fee (CPIF); Cost Plus Award
Fee (CPAF,.

s :¥% 300-13, Vol. II, paragragh 3-9 and Data Ite= Descriptior (DID; (U)
Di-E~-695/ESD, Cozputer Progran Development Plan, define the CPDP.
Fowever, the RFF should contain a =odified version of this DID, t) cover
application-specific requirezents, and to eliminate requirezents Jor
inforwation to te provided elsewhere in tne proposal. DID modification
is discussed in ESD-TR-T76-139.
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merit). The RFP should identify any non-obvious 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.

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

a. certifiably correct control of access to data of
different security classification and in differeant
"need to imow® categories;

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

c. automatic reconfiguration and recovery of the system froe
errors, including transition to and from degraded modes
of operation.

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

The risks of cost and schedule overruns typically overshadow
technical risks in scoftuare development. Therefore, the RFP should requite
Offerers to address cost and schedule risks in their proposals, with referencze
to their proposed CPDPs (see Section C1.3).

The RFP must also state the importance to evaluation of factors
extraneous to the proposal icself, which AFR 70-15 (paragraphs 3-2d & 2-&2)
terms Seneral Consideraticrs. Theve 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 3SAC, should be
revealed o Offercrs. Nevertheless, the RFP’s General Evaluation Criteria
snould be as informative zs possible, in order to elicit the best possible
proposals, %0 ainizize misunderstandings, and to avoid claias by losing
Offerers that their proposals were treated unfairly. Refer to AFR 70-15,
paragraphs 2-8a, 3-3, and Attach=zent 2, ror further direction.

Preparation of a good set of General Evaluation Criteria for the RFP
stxmhuld de based cn carefully considered Detailed Evaluation Criteria. Thus,
the ]lattsr should normaily be developed before the EFP is released, and must
be compiled before receipt of contractor proposals, per AFR 70-15, Attachment
1. For this reason, Basic Evaluation Criteria oust 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. RFP Yolume II - Model Contract

The Model Contract comprises a description of tite supplies and services
to be provided by the coantractcr, the Delivery Sched:ule, the Contract Terms
and Conditicns, Contract Administraticn Data, and the CDRL. Basically, the
Model Contract is the Government’s initial contract prmoposal. It is subject

to change during the nregotiations that are later conducted with each
qualifying Offerer.

AFR 70-15 (paragraph 1-3h) mandates inclusion c?” a Model Contract in a
Validation Phase or Full-Scale Development Phase RFP. Such inclusion is
intended to de”"i1e clearly to Offerers what the Government desires, and to
limit negotiation toc possible alteratior of specific Model Contract
Provisicns. Use of a tnilored Model Contract can also assure appropri:t2 and
consistent cortractual provisions governing issues common to many acquicition
programs. Subsequent subsections discuss those Model Contract sections most
relevant to software-related SCW preparation. In addition, review of ASPR 3-
501, and of an actual centracd for a Major Defense System or a Segment of one,
is recomnended prior to SCW preparation.

C2.1 Supplies and Services

Tnis, Model Contract Section £, lists the ma2jor groups of supplies
and services to te provided. =Zach such group is termed a Contract Line Items
ard is represented by a unique name and serial number (e.g., 00C!, 0002).

Scme Contract Line Items are broken down into major parts called Subline
Items. Each Subline Ite= =ust have a unique name, and a serial number (e.g.,
002A8, OCOZAE) formed by appending an zlphabetic suftix to its Contract Line
ite=’s serial nu=der. Secticn I includes a quantily, and depending on the
type of contract planned =ay include a price, fur each Subline Item, and for
each Contract Line Ites= that has nc Subline Items. Hereafter, Subline Jte=s,
and Contract Line Items without Subline Ite=s, are both termed CLINs. The
prices, and tne overall contrac: targets, ceiling, or costs and fee agreed on,
beccme part of the negotiated contract’s Section £. To avoid potential
contract enforcezent probleas, each CLIN must be described by a speciric SO
paragraph and Frelinminacry CeBS Element of tne same name. Usually, CLINs cover
relatively high-ledel zggregatilis> of supplies and services. Wwhen this is so,
CLINs will correspond to SOW paragrapns that encompass lower-level SOw
paragraphs.

Appropriate definiticn of CLIUs depends on several other
consideraticons, including the following. Supplies znd services to be
delivered at d:fferent times to <different places, ¢r to which different
acceptance criteria apply, should normally be identified as different CLINs.
To support maxizuz Govermaent influence on software development, every CPCI
should pe 1i1dentified as 3 distinct CLIN. Every CPCI should also te
representeg dy an £xhibit CLIN; i.e., a CLIN whirch identifies a CDRL Entry
(see Section C2.1.2). 1In aggregate, the Exhibit CLINs nust re.erence all CDal
antries.

2.1.% CPC: Yers:ion Pefinition. Release of =cre than one Version of
n -

© is cfren desirable. Fcr exazple, ez ly

(@]

e

CPLlz under develcoprmern

certa:
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delivery of an austere Version of an Opcrational Executive CPCI may be
essential to timely and realistic testirg of ccacurrently developed
Applization CPCIs. Each such Version gust be documented, and sub jected tc
acceptance testing, adequate to its intended uses. Because softuare is easily
tut rol always correctly changed, and because such changes zre hard to detect,

each Version’s storage media and documentztion sust also be clearly and
censistently jlaoelled.

Per MIL~-STD-383(USAF) (paragraprs 80.10-80.12) each Version of a CPCI
zust be defined in a Versior Descrijytion Documeat (VDD). A YDD includes
unique Version identification, storage media identifi-ation, Functions
incorporated (cross-referenced tc specifications and listings), =ite
adaptation parameters {if ary), interfacirng equipmert ard software (and how
affected), operational impact, installation procedures, and krow: and possible
errors. A precise Version description als. requires correct lis:wings of tre
version’s coding, and may rejuire other docurentation. Jefer :o DI-E-3121,

Version Description Docusent {Computer Prograra) for further informaticn about
Vois.

1f they can be well-cefined tefore or during contract negotiation, the
ircrenmental Versions of CPCis may be identified as separate CLIN3s. Hcwever,
correct eéariy version definition is isprobablie, and would entail explicie
ccntract modification if a Version or its delivery requirements later changed.
Also, separate CLINs iaply s=parate WBS Elements, CIs, and CDRL entries.
Tnus, defining incremental Versions as CLINS is not recommended.

Greater flexibility can be achieved if the Supplies and Services sectica
of tne contract irstead Jefines a sing:e CLIN for all Versions of each CPC:.
in addition, the contraz:’s Descripticn/Specifications (see Section €2.2}
snould identify each Version. The coriract’s Delivery Schedule (see Section
C2.3) should state when each is deliva-adble. The contract’s Inspectisn and
Acceptance provisions (see Section C2.4) should specify the terms of these
Versicns® delivery. Related SOW paragrachs pust call for their 7ersions”’
preparation. Finally, the TDRL zust define both the documeniation requires
and the software stcrage media. (Clezrly, these separace RFP provisions should
be coordinated for completerness znd cnsistency.

Ce.1.2 pual] jdentification of Software. Besides identification as a
CLIN, each CPCI must also be represenced by an Exhibit CLIN and bty a CDRL

entry (see Section £2.7) .defined b5y (U) DI-E-129, Computer Software/Computer

Progran/Computer Data Base Confjguration Jtem(s). The CDRL entry req: irement®
satisfies an ASPR®® that aims to assure the Governnent Unl.sited Rights

(discussed in Section C2.5.%) tc procursed software ani its documentating
developed under a contract. Inciuding software in the CDRL satisfies a view
¢f software as a kind »f data, while including software among the CLINs

. Stated in ASPR 9-0603, Rights in Coeputer Software icqujired Under

LContract.
¢s  LSPR T-il4.%5, Righte in Data ang Comcnuter Softwugre.



reflects its function as a mechanisn. Clearly, the dual representations
should be made consistent.

C2.2 Description/JSpecificatiors

This, Model Contract Section F, identifies the documents to which
the services arnd supplies contracted for must conform. It also contiins a
separate short deszription of each CLIN. including identificatior of any CPCI
Versions, if the CLIN represents a CPCI. To facilitate reference, the CLIX
descriptiorn 3should aiso include the PBC of the correspondirg Preliminary CdBS
Element, or identify the corresponding SON paragraph by paragraph number or
PEC. The Description/Specification should not be confused with the
Specifications (e.g., the System Specification), which are contained in RFP
Volume iXi, or if classified in RFP Volume 1IV.

Tne confcrmance dccuments listed in fection F should include all
applicabie specifications and the SGW, and may specify inclusion of the firal
negotiated version of the centractor’s techaical proposal. Including the
prcpesal in the negetiated corntract is norzally desiradle; it can make a
sontract slearer than cne which lacks the proposal. However, proposal
inclusion =may introduce hidden inconsistencies and undesirable constraints.
These shiula be zinimized Sy careful reviev and m=odificaticn of the proposai,
since they can otherwise ctause controversy during deveiopzent. Suck
socatrcversy can occur cespite an appropriate Crder of Precedence (see Section
©2.5.1) tnat ailows the Specifications, etc., to override ccnflicting proposal
provisizns, 1f the Offerer’s technical proposal Is included, a special
provisior describing its effect should e included ir Model Contract Section J
(see guideboox Section l2.3).

Ciearly, inconsistencies between the CLIN descriptions and the
scrrespending SOa task descriptions should be ginimized. Consistency is most
iikely if the CLIN descriptions are prepared with minizal changes froa the
appropriate paragraphs of the final SOW.

£2.3 peliveries or Performance

: Tnis, Model Contract Secticn H, prescribes for each CLIN (or CPCI1
Versicr) a desired delivery date (for a deliverable item) or Period of
Perforfar. e (for a service). A Period of Performance can be defined to begin
or to end at a fixed date. Al:arnatively, some Periods of Performance can be
sefined relative to others, or to other events. Section E is often called the
Delivery Schecule. It is typically a major iten of negotiation.

Greups of supplies and services wanted at different times should
nor=ally be defined as separate CLINs in Model Zontract Section E. However,
rnote that a separate delivery date should be erilabiished in the Delivery
Scnedule for each versicn of a CPCI which is a single CLIN, for the reasons
dis~ussed :n Sesticn C2.1.°. Tc aveid possible inconsisteacy, SOM definiticrns
o racxs shcul2 reference tne Zelivery Schedule, rather than incorporate
de.:very dates an: Peritds ol Ferformance. Similarly, the apecial CDRL entry

JRS
v

re;resenting eacr Pl ticn Il.".¢ =must reference the [elivery

- -

ez, e for na [t



C2.% Inspection and Acceptance

~ This, Model Contract Section I, includes conditions governing the
delivery arnd acceptance of the CLINs and other deliverables (e.g., CPCI
Versions). These conditions should include F.0.B. point, plus office(s) and
site(s) for each delivery. For each CPCl Version, the conditions should also
include the Version identificatior and the corresponding VDD, plus the number

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

To mininize deliveries of defective softuare, each Version shculd be
appropriately tested before delivery, as a condition of its acceptance. If
the Version incorporates extensive modifications, and if it is to de used
coerationzlly, a complete FQT should be required. The applicable testing
should be specified in the CPCI’s Test Plan and Test Procedures, norsally
prepared and approved after contract auard. Model Contract Section H should
reference the Test Plan and Test Procedures. MNote that the Test Plan and Test
Procedures for a CPCI to be delivered in Versions must accurately reflect each
version’s definition. 4 certificate of satisfactory testing should accompany
each Versior on delivery. The Model Contract shoulc define the form of these
certificates and the signatures required. Korsally DD Form 250 is used.

C2.5 Specia)l Provisioans

This, Model Contract Secticn J, typically contains important
_provisions not ccvered by standard contract clauses. imong these are:
jdentification of the type of contract (e.g., CFIF, CPFF), a statement giving
the Procuring Contracting Officer or his desiznet 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 Government participants ané contractors.

If the contract is to provide less than Unlimited Government Rights
to data (i.e., documents and cocputer programs) produced under the contraci,
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
CPLF, the SEMP) to be followed must be identified in the Special Provisions
and inciluded among the Attached Documents of the negotiated contract. A SOM
varagraph 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 Grder of Precedence. The Order of Precedence defines the way any
irconsistencies among parts of the contract (including documents incorporated
ny reference) snail be resolved. That is, if provisions of two Sections of a
sontract confiizt, trhe provision in the higher precedence Section wili be
cee=ed correct. The usual Order of Precederce is: the Schedule, Gereral
Previsisns, the Ipecifications, the SINW [see Secticn 77, and the contracter’s
srooezal (if imiludes In the comtraTi . (ther lrders ¢! Precedence are



permissible. For exaaple, the System Specification should normally be given
higher precedence than any Segment Specification, and a Segment Specification
-higher precedence than the corresponding Computer Program Development
Specifications, to asrsure that any conflicts in specifications are resolved in
favor of higher-level requirements. JMNote 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 confllicting paragraphs of the

same SOM, unless these paragraphs were disztinguished by the Order of
Precedence. o '

While a defined Order of Precedence is an essential backup device to
resolve conflict, every effor: should be made to prevent conflict.
Referencing other documents for information that is well-defined, instead of
paraphrasing cr suz=arizing it, is one valuable conflict-prevention technique.
This also reduces the need for concurrent updating to reflect changes. For
exaaple, the SCW shoul? reference Specification paragraphs rather than
redescribe softuare o bde developed. If a referenced specification no longer
precisely. descrites what is wanted, it shculd be updated rather than
incorporate the changes {or conflicting requirements) in the SOW. .

£2.2.2 vernrment-fFurnish r . The GFP provisions should
identify alil items of GFP {including Governmment-furnished software or computer
time) to be used by the ccntractcr as develop=ent aids. They should also
designate all GFF witn which equipment or software to be developed under the
contract m=ust interface. 1In additicn, tzey should specify the pertinent
documentation to be =ade available and state when, where and under what
conditions the contractor can use each GFP item. For example, the GFP
provisions should include any Govermment-cuned Operational Executive software
wita which contractor-developed Application Software will interface. Great
care should be taken tc identify CFP precisely, and to define correctly its
interfaces with equipzernt or software to be developed under the contract.
Otnerwise, erro:s and ocissions in GFP definition may support contractor
clai=s against the Government.

C2.5.3 Morking Relatioaships. The Special Provizicns should define the
working relationships of two or =ore contractors uwho must interface their
sroducts or tasks. For example, if the acquisition involves Independent
validation and verificaticn (VAV), the V&V contractor’s role should be spelled
out by enabling clauses in the developzent contractor’s contract, and vice
versa. Siailarily, if Governcent contract management includes FCRC (e.g.,
MITRE) support, the Special Provisions should specify the intended FCRC-
contractor relaticnships (e.g., by including one of the three optional
standard MITRE enabling clauses). Finally, the Special Provisions should
permit Governrent visidility (vs. comtrol) into uny subcontractors”
activities. For exa=mple, the Special Prv. -s.cas should direct a primse
contractor tc notify the Gevermment of important meetings (e.g., PDRs, 'CDRs,
FGTs) involving his subccntractors. Jnese provisions should grant the

xvernzent the rignt tc attend all such meetings. Alsc, the CDRL should
specify contracicr delivery i the Lvernment cf the =cst gertinent
SuSSIntraclIrepriistes T aents.



C2.5.% Goverrnment Rights to Data. Inadequate provisions for Government
rights to data produced under a contract have caused trouble and expease 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 Government Unlimited Rights tc
all documents and software specified in the CDRL. ASPR 7-104.9 defines
Unlimited Rights to include the rights of use, disclosure, duplication or
distridbution, for any purpose, by Government personnel or cthers.

ASPR 7-104.9 also defines Limited Rights and Restricted Rights. The
Goverament should negotiate Limited Rights to other contractor-owned
docuzents, and Restricted Rights to contractor-cwned softuare, if needed to
facilitate systee deveiopment or xmanagement under the contract. For example,
Kestricted Rights tc the contractor-owned coxpilers, diagnostics, and other
Support Software to be used irn the system during any phase of the Acquisition
Life Cycle, plus Limited Rights to their dcocumentation, 2re normally essential
to effective Gevernmeny use and maintenance of that softuare. Again, Limited
Rights to use certain contractor-ocuned scenarics developed under a non-
Government contract smight be negotiated tc support tests under the planned
contract. fiowever, any data needed for other current or future systeas should
be provided under the CDRL, with Unlimited Rights if economically feasitle,
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 systee’s Acguisition
Life Cycle. Since the effects of restrictions can be subtle, each propnsed
restriction should be discussed with the Government’s technical managers,
including the Software Director.

Before any 2ata is procured, the contractor should certify that he has
not previocusly delivered sush 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) Software
Library) that it does not already own such data or rights to them. The
Governrnent should also check to be sure that the data is nct in the public
domain!

Ine contract should also allow Government access to all unofficial
docu=ents (e.g., me=oranda, design sketches, worksheets, non-deliverable
versions of cocing) produced through any effort exerted under the contract.
The comntractor shouid be required to identify all such informal documentation
in a CTRL-defined Data Accession List deliverable monthly. DI-A-3027, [ata
Accession List/Internal Data, defines the Data Accession List. & SCOW task
should prescribe Data Accession List generation. These provisions should
grant 1o designated Government personnel {e.g., those monitoring softwarz
development; the right, on dez=and, to inspect, review or copy any doziments
identified in a Data Accession List, provided the use and further
dissenmination of tne informat:cn thus obtained is limited to legitimate
perposes of thas acquisition.




T

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 Government important rights; e.g., to chonge or terminate a
contract, to approve subcontracts. As an example, Table C-2 depicts the set
of ASPR clauses in the Model Contract of a recent RFP. FBowvever, this example
should not be used as a model, since the appropriate set ¢f ASPR clauses and
their dates may differ significantly amoang acquisition programs. The General
Provisions also include other standard clauses (e.g., Restrictions on
Printing, Release of Information) or incorporate theam by reference. Finally,
Section L includes any required and approved tailoring of standard clauses.

C2.7 <ontract Data Requirements L[ist {(CDRL)

The CDRL is cne of several Model Contract attachnents. Others, such
as the Specifications, the Preliminary CWBS (see Sectica AX.X} and the SOM,
are included in RFF Vclume 11I, or in RFP Volume IV if classified.

The CDRL defines the documentation and the software storage media
deliverable uncer the ccntract. These are termed Data Itexs. 4ll instances
cf zach Data Item arv definéd in a sequence-nunbered CDRL entry.+, *¢
Primarily, eack Model Contract CDRL entry:

a. specifies the Dati. Item’s title {(and subtitle, if any);
b. identifies the Data Item Description (DID) that prescribes

the Data Item’s content and format, and incdicates whether
this DID is modified;

¢c. specifies the one or more SON or ASPR paragraphs that
call fcr the Data Item”s preparation;

d. defines how often the Data Item sust be delivered (e.g.,
once monthly);

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

f. states the dates of the Data Item’s initizl submission
and of any subsequent suteissions;

. ASPR 20-306, Data Jtem Sequence Number:ag System, prescribes the
assignment of sequence nuabers to CURL entries.

s Until recently all CDEL entries were prepared using 2 standard form, DD
1522, and asscciated preparaticn imstructiors. Currently, DD Fore
27 is teing suprlante? Ty new forms fur wnich preparatioea irstructicns
- .



Reference

kmber

1.
2.
3.
8.
5.
6.

7.

3.

9.
10.
1.
12.
13.
12
15.
16.

17.
18.
19.
20.

21.
22.
23.

2N,
25.
26.
21.
28.

30.
31.
32.

Table C.2

AN EXAMPLE SET OF ASPR CLAUSES

ASPR
Paragraph

7-103.1
7-103.2
7-103.3
7-103.3(a)
7-103.5{a)
7-103.5(d)

7-103.6
7-103.7
7-103.8
7-103.9
7-103.10(a)
7-103. 11
7-103.12(a)
7-103,13(s)
7-103.1%
7-103.16(a)

7-103.17
7~-133.18(a)
7-133.19
7-103.20

7-103.21{(b)
7-103.22
T7-103.23

7-103.2%
7-103.26
7-103.27
7-104.3
T-108.%

7-108.6
7-108.9(a)(b)

T-10%.9(h)
T-108.G(1)

T-108.9'n;

Definitions

Changes

Extras

Variation in Quantity

Inspection

Variation of Above Clause #5
for Incentive Contracts Only

Title and Risk of Loss

Payments

Assignment of Claims

Additional Bond Security

Federal, State, and Local Taxes

Dafault

Disputes

Danavcantiatine
..“.%v WAl W AN

Discounts
Contract Work Hours and
Safety Standards Act -
Overtime Coapensation
Walsh-Healey Public Contracts Act
Equal Opportunity
Officials Not To Benefit
Convenant Against Contingent
Fees
Termination for Convenience
of the Gevernment
Authorization and Consent
Notice and Assistance
Regarding Patent and Copy-
right Infringement
Responsibility for Inspection
Pricing of Adjustaents
Listing of BEmploymernt Openings
Buy American Act
Notice to the Govermaent
of Labor Disputes
Filing of Patent Applications
Rights in Technical Data
and Computer Software
Technical Data - Withholding
cf Payment
Identificatior of Technical
2ata
Tata Fegq.irezents

Date

1962
1958
1939
1949
1358
1962

1968
1958
1962
1939
1971
1969
1958

$NEn
*222

1908
1971

1658
1972
1939
1958

197%
1968
1965

1968
1970
1973
195%
1958

1969
197%

1974
1972

1972

of

Clause

Feb
Jan
Jul
Jul
May
W -

Jun
Jan
Fed
Jul
Nov
hug

Jan
Nn®

Jun
Nov

Jan
Aug
Jul
Jan

Oct

Jan

bbbl Bl £




Reference

ASPR

_humber Paragraph

3N,

35.
36.

31.
38.
39.
%0.
b1,
8.

aj3.
&%,

%5.
%6.
7.

38
89.

Cr

52.
53.
54.

55.
56.
57.
56.

59.
60.

61,

tc.

7-104.9(p)

7-108.12
T7-104. 13(a)

T7-108.15
7-10%.16
T-108.17
7-108. 18
7-108.20(a)
7-108.21(a)

7-10%.23{(a)
7-105.28(a) (¢)

T7-108.32
7-105.36(a)
7-108.38

7-105.39
7-108.4&1{a)

7-10%.85(a)
7-108.62

7-108.68
7-108.77(f)
7-108.82

7-105.3(¢)
7.105.4%
7-10%.9(0)(1)
7-108.29¢a)

7-10&.30
7-1048.82(a}

S8.8673) Y,
et

s

Table C-2 (Continued)

3us i

Restrictive Markings on
Technical Data

Military Security Requiresents
Utilization of Small Business
Concerns

Examination of Records by
Comptroller General

Gratuities

Convict Labor

Priorities, Allocations and
Allotments

Utilizatior of Labor Surplus
Area Concerns

Limitation on Withholding of
Payments

Subcontracs

Government Property (Fixed
Price)

Duty-Free Entry - Canadian
Supplies

Utilization of Minority
Business Enterprises
Required Sources for Minijature
and Instrument Dall Bearings
Incerest

Audit by Departament of
Defense

Limitatior of Liability

Material Inspection and
Receiving Report

tharking of Shipuments

Government Delay of ¥ork
Paymenz of Interest on
Contractors’ Claims

Stop ¥Work Orcer

Report of Snipment (Repship)

Warranty of Technical Data
Price Heduction fcr Defective
Cost or Pricing Data
Competitior in Subcontracting
Subcontractor Cost or

Pricing Data

Val.e ‘ngineering Incentive
£F...8. festination

Date

of

Clause

1978

1971
1958

1971
1952
1974
197%
1970
1958

1978
1968

1971
1971
1971

1972
1974

1978
1969

19A8
1963
1972

1971
1968
1678
1970

1962
13970

197%
1560

Apr

Apr
Jan

Mar
Mar
Apr
pr
Jun

Sep

Apr
Sep

Feb
Yov
Jul

May
Apr

Apr

Jun
Sep
May

Apr
Jun
Oct
Jan

Apr
Jan

Apr
Apr




Table C-2 (Concluded)

Reference ASER Date of
Jumber Paragraph —Clavse Title Clause
63. 7-108.75 Diversion of Shipment Under 197t Nov
F.0.8. Destination Contracts
6. T-108.T6 F.0.B. Destination - 1968 Jun
Evidence of Shipment
65. 7-108.83 Cost Accounting Standards 1978 Jan
66. 7-108.86 Notificstion of Changes Ondated
67. 7-108.89 Enginee:*ing Change Progposals Undated
68. 7-104.90 Change Jrder Accounting Undated
69. 7-105.2 App: “vzl of Contract 1989 Jul

91




&. contains the distribution 1ist (f.e., the Data Items’s

recipients, the number of copies each ehould receive,
.and the total number of copies); '

h. states any requirement for Government review and approval

ol the data iteam before its final publication and
acceptance.

Each Model Centract CDRL erntry also includes blank fields for Offerer
2stimates 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, reproduce, and
distridbute the Data Ites, over and above the costs he would otherwise occur if
tiie Data Item were rot required.® The contractor’s proposal must provide this
information. (Usually the RFP states that a proposal tha: lacks these price
estimates =ay be rejected as non-responsive).

A Data Item’s title (and subtitle, if any) must agree with those in

the SC¥ paragraph(s) prescriting its preparatior, in order to avoid ambiguity.
To maximize SCGW/CLRL consistency, a proposed (DRL entry should be prepared
for each [ata Item {or set of identically detined Data Itexs) planned to
result from the effort of each SO paragraph. The same CDRL entry may define
sore than one Data Ite= (e.g., several CPCIs” Cosputer Program Product
Spezifications) provided that CDREL entry correctly defines them all. These
CDRL entries and the SOW snould be developed in parallel, by the same persons.
Preparation of proposed CDRiL entries is facilitated by using AFSC Form 20,
explained in AFSCR 310-1. This provides roce both for outlining and for
justifying the CDRL entry. The latter is necessary because each propoised Data
Item is subject to formal challenge on grounds of cost-effectiveness by a Data
Requirements EReview Board, per AFH 310-1, ent of Contractor Lata.

..As discussed in Section C2.1.2, each CPCI must be represented by ar.
Exhibit ZLIN and by 2 special CDRL entry as well as by a normal CLIN. This
special CDRL entry sust not specify deiivery dates. Instead, it must
reference the Delivery Schedule. ©Wwhen several successive Versions of a CPCI
are to be delivered, a norsal CDRL entry should prescribe the corresponding
VDDs (see Section C2.1.1) and a special CDRL entry should specify the
corresponding storage mecdia. (See Section 2.1.2).

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

wh>rever a mcdified DID prescribes a CDRL entry’s form and content,
tne DID identirication sust indicate this (e.g., by appending "/M" to the DI
nusber). The modifications themselves must be stated ir the CDRL entry
itself, or on backup sheets attached tc the CDRL.

CDRL preparation and DID scdification are further described in ESD-

TR-76-159, An Air Force Guide to Software Documentatjon Fequirements, in AFSCR
113-1 {incdluding 13D Supplezent 1), and in AFE 31C-1.

. 3PS Form 1977 I-<zZ2-%87, instrusticns for Completing LT Form t&213.

az



C3. REP VYolupe ]I] - Attached Documents and References

The Attached Documents and References should include the SOM, the
Specifications, the appropriate Projec? Sumsary WBS or Summary PBS, the
Preliminary CWBS, their Dictionaries, any applicable Engineering Drawings, DD
Form 254 (Contract rity Ciassification ification), all enforceable
contractor-prepared plans, and any other dccuments that provide background
information essential to the particular centract. Except for the CDRL (part
of RFP Volume II), these coaprise the usual contents of UCF Volume III.

The Attached Documents and Heferences should also include copies of any
unique, modified or Research and Develorsment (R&D) DIDs referenced in CDRL
entries. Other referenced documents {e.g., the ASPR clauses, military
standards) which Offerers may be presumed to pcssess, or which can be obtained
from standard sources, are nor=ally caitted from the RFP. whenever the KFP
omits a referenced dccument, Offerers should be given rapid access tc it on
request, subject to cempliance with security regulations. An Offerer’s
Library, if established for the acgquisition, can satisfy this need.

Appendix A describes WBSs and their Dictionaries. Sections 2 and 3 treat
SCd requirerents. Secticns 3.7 - C3.2, respectively, discuss the
Specifications, Engineering Drawings, and DD For= 25%.

C3.t TIne Specifications

Not to be confused with the Description/Specifications {see Section
C2.2), the Specifications (e.g., the Systex Specification) are the FRFP
attacreernts that define the syste= and its parts. Thus, the Specifications
are an essential part cf a RFP for a contract that includes software
develcpaent, s:ince the effort contracted for is best defined relative to
Specification provisions.

A RFP may include software-related specifications of several levels
and types®, depending on the contractual approach, on the Acquisition Life
Cycle Phase (see LCEG, Sections 2-%), and on the types of work and product
being contracted for. Tabie C-3 depicts the structure and contents of the
more isportant types of software-related specifications. LCEG, Appendix A
Su==arizes thex.

C3.2 Engineering Drawings

These typically describe equipecent (e.g., porticns of a grapnical
display gevice), a site (e.g., a cocm=and post layout, a coaputer
installation), or interfaces (e.g., between systzms). Such Engineering
Drawings are necessary {or the developzent of any software that must interface
with equipmert, the persons operating it, or uther software, unless the
interface is otheruise precisely defined (e.g., in Computer Program
Tevelopment Spec~fications). See £5D-Th-76-15§ for further details.

b HIL-S-%23360, Spec.f.zatisns. jypes and Forss, and MIL-STC-39(Q, paragraphs
MR 2 1, triefly iefine tne 2:1fferent prescrited specificatinn types.
T.I-TF~T2-"25 2,87 2.82.52&s severz. tyres -f sre~ificaticn
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C3.3 Contract Security Classificatios Jpecificstioo

Consisting of DD Form 258 plus possidle attachments, this states the
securily requirements applicadle to the coatract. For example, it prescribes

the level(sr) of security clesrance required of contractor personnel wcrking on
tne contract.

Ch. REP ¥olume IV - Classified Parts of the RFP

Any classified attacheents, or other classified provisions of tne RFP,
will be coatained in Voluse IV, and referenced from their usual places. For
exampie, Tolume IV wouid coatain a classified Systes Specification. any
classified Segmwent Specifications, and any classified Developaent
Specifications or Product Specifications.
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ACI
ADP

ASPR
ATC
BA/PA
BITE
ccs
CDR

C1
CLIN

CPAF

CPCl
ceDP
CPFF
CPIF
Cper
CRISP

DDC
DID
DoD
DoDD
DOD1
DSARC
DIkE
£

FA
FCA
FCI
FCRC

FOTSE
FPIF
FQR

GFP
iFep
IGTsE
Lcc

LIST OF ABBREVIATIONS
finition

Allocated lonfiguration Idemtificatiom
Automated Data Processing

2.2 Force lLogistics Command

Air Force Systeas Command

Armed Services Procurewment Regulations
Air Training Commani

Budget Authorizatioi/Frogram Autherizatioa
Built-in Test Equipment

Configuration Control Board

Critical Desizgnr Review

Contract Data Requirements List
Configuration Item

Contract Line Item or Subline Itea
Configuration Managewent Plan

Cost Plus Awvard Fee

Computer Program Coaponent

Computer Prograr Configuration Item
Computer Prograa Developaent Plan

Cost Plus Fixed Fee

Cost Plus Incentive Fee

Computer Program Maintenance Facility
Computer Resources Integrated Support Pian
Contract dork Breakdowm Structure
Decision Coordinating Paper

Defense Docunentation Center

Data Item Description

Department cf Defense

Departasent of Defense Directive
Departaent of Defense Instruction
Defense Systems Acquisiticon Review Council
Development Test and Evaluation
tngineering Change Order

Engineering (hange Proposal

Electronic Systeas Division

Functional Area

Functional Configuration Audit
Functional Configuration Identification
Federal Contract Research Center

Firm Fixed Price

Follow-on Cperational Test and Evaluation
Fixed Price Incentive Firm

Formal Qualification Review

Formal Qualification Test
Government-Furnished Property
Instructions for Propo3al Freparaiios
Initial gperationzl Test and Evaluation
Life Cycle Cost

99




Abbreviaticn
LCEG

OT.E

P8C

P8BS

PCa

3

T TI LI PEEFFE

FgERy
. g

uce¥
VeV

VECP
WBS

LIST OF ABBREVIATIOES (Concluged)

Definition

software Acoulsition Manasement Guidebock:

Life Cycle Events

Operztional Test and Evaluation

Prograa Breakdown Code

Progras EBreakdown Structure

Paysical Configuration Audit

Procuring Contracting Officer

Preliminary Design Review

Progras Manager

Program Management Directive

Prograa Management Plan

Prelizirary Qualification Test

Prograz 0ffice

Program=ing Support Library

Prograz Summary Work Breakdowm Structure

Quaiity Assurance

Research and Development

Request fur Proposal

Supplemental Agreement

Specification Change Nutice

System Design Review

Systes Engineering Management Plan

Statement of Work

Sysien Requirements Review

Scurce Selection Authority

Source Selection Mvisory Council

Source Selection Evalustior Board

Source Selacticn Plan

Scientific and Technical Inforestion

Test and Evaluation

To be Determined

Test & Evaluation Master Plan

Technical Performance Measurement

Unifore Contract Format

Validation and verification

Version Description Document

Value Engineering

Value Engineering Change Proposal
Work Breakdow: Structure
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REFERENCES®
DEPARTMENT OF DEFENSE PUBLICATIONS

ASPR Section IYe®
Part 6

#SPR Section XX®®
Part 3

-3
1 November 1975

MIL-S-52779(AD)
5 April 1978

MIL-S-83490
30 Cctober 1968

MIL-STD-480
30 Cctober 1968

MIL-STD-483( USAF)
inciuding Notice 1
1 June 1971

MIL~-STD-490

including Changs 2
18 May 1972

MIL-STD-A99A(USAF)
1 May 1974

MIL-STD-881a
25 April 1975

MIL-STD-1521(USAF)
including Change 2
2 January 1975

MIL-V-38352

including Amendment 1

20 January 1365

AF ASPR Supplesent
1-2100.50

Rights in Computer Software Acquired
Under Contrsct

Contract Exhibits and Data Item
Sequence Mumbering Systes

Dol Authorized Data List, Index of
Data Item Descriptions

MILITARY SPECIFICATIONS AND STANDARDS

Softwre Quality Assurance Progras
Requirements

Specifications, Types and Forms
Configuration Control - Engineering
Changes, Deviaticns and Helvers
Configuration Management Practices
for Systems, Equipmsent, Munitions,
and Computer Programs

Specification Practices

Engineering Managemert

Bork Breakdown Structures for Defense
Materiel lteas

Technical Revieus and Audits for
Systeas, Equipwent, and Computer
Prograas

Yalue Engineering Program Requirements

AIR FORCE AND SUBOADIRATE COMMAND 2IRECTIVES

Procurement Plan
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DATA

AFR 70-15
1€ April 197§

AFR 80-05

26 Mmarch 1971
AFSC Sup. 1

4 Fedruary 1976
ESD Sup. 1

10 Nov. 1971

AFR 31C-1
including Change !
18 June 1971

AFR BCO-1%, Vol. II
28 September 1575

AFSCM 173-3
24 November 1972

AFSCP T0-A
30 May 1975

AFSCP 800-6
18 August 1972

AFSCR T0-9
16 August 197%
ESD Sup. !
20 October 1975

AFSCR 80-15
3% December 197X

AFSCR 310-1

11 March 1978
ESD Sup. i

10 October 1974

ESDP 800-M

1 Deceabder 1975
includirg Change 1}
(to be pudblished)
ITEX DESCRIPTIONS
DI-A-3027

DI-E-129

EKEFERENCES (Coatinued)

Source Selection Policy and Procedures

Distribution Statements on
Techr.ical Documents

Managesent of Contractor Data

Acquisition and Support Praocedures
for Computer Rescurces in Systemas

Prograa Breakdown Structure and
Codes

Request for Proposal Preparation
Guide

Statement of Work Preparation Guide

Svurce Selection Procedures

R3D Source Selection Policy and
Guidance

Managesent of Contractor Data

Statement of Work Prefaration Guide

Data Accession List/Intermal Data

Computer Softwvare/Computer Program/
Computer Data Base Configuration Item(s)
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REFERENCES (Corcluded)
DI-E~-695/ESD Computer Progras Development Plan

Di-E-3121 ¥ersicn Description Document
(Cceputer Programs)

: OTHER

Joseph T. Cornolly, Softwmre Acquisjtjon Managepent Gujdelook:
Begulations, Specifications and Standards, ESD-TR-75-91 (MTR-3080,
Contract Fi3628-75-C-0001, The MITRE Corporation, Bedford, Mass.),
October 16735.

S. B. Hagan and C. ¥. Xnight, An Ajr Force Guide for Monjitorjng and
Beporting Scftware Development Statys, ESD-TR-T5-85 (MIR-3051, Contract
F19628-75-C-0G01, The MITRE Corporation, Bedford, Mass.), September 1§75.

k. £. Boclen, Ap Ajr Force Gujde to Contracting for Softwyre Acquisjtion,
ED-TR-75-365, (MIR-3118, Contract F195628-76-C-0001, The MITRE
Corporation, Bedford, Mass.), January 1375.

W. L. Schoeffel, &n Air Force Quide to Softwgre Docupentatjon
Reguirements, ESD-TR-76-159 {MTR-318), Contract F19625-76-C-C001, The
MITKE Corporation, Bedford, Mass.), June 1976.

D. R. Peterson, Software Acquisitjon Managenent Guidebook: Sofiware
y nt t iljties, (MTR-3330, Contract F19628-77-C-

0671, The MITRE Corporation, Bedford, Mass.), to be published.

J. 8. Glore, Software Acquisitjor Mp:usgemen. Guidebooi: Life Cyzle
Evects, (MTR-3355, Contract F19628-77-C-0001, The MITRE Corporation,
Bedlord, Mass.), to be published.

Stryctured Programming Series. RADC-TR-74-300, IBM Corporation,
Gaithersburg, M2., 197&.

The Fegulations, Specifi~ations, Standards and DIls cited ar=> those in
effect when the research for the guidebook was completed. Since thnat
time new versions of, or changes to, some of thex have been issued.
Readers o want to consult the latest version of, or changes *u, 3
referenc? should check official sources.

Alsc see Taple C-2 for other ASPR clauses referenced.
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