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PREFACE

This report was prepared by System Development Corporati on under the di rection
of the Computer Systems Engineering Di rectorate of the Electronic Sys tems
Division (ESD/MCI), Air Force Systems Comand. The Reviews and Audi ts guide-
book is one of a seri es of Software Acqu isition Management gu idebooks intended
to help ESD Program Office personnel in the acquisition of embedded software
for coman d, control and comunications systems . The contents of the guide-
books will be revised periodically to reflect changes in software acquisition
policies and practices as wel l as feedback from guidebook users.

The Software Acquisition Management guidebook series is currently planned to
cover the followi ng topics (National Technical Information Service accession
numbers for those al ready published are shown in parentheses):

Regulations , Specifications and Standards* (AD-A0l6401)

Contracting for Software Acquisition (AD-A020444)

Monitoring and Reporting Software Devel opment Status (AD-A016488)

Statement of Work Preparation (AD-A035924)

Reviews and Audits

Computer Program Confi guration Management

Computer Program Development Specification (Requirements Specification )

Software Documentation Requirements (AD-Afl27051 )

Veri fication

Val i dation and Certi fication

Overview of the SAM Guidebooks

Software Ma i ntenance

So ftware Qua lity Assurance

Software Cos t Es tima ti on and Measurement

Software Development and Maintenance Facilities (AD-A038234 )

Life Cycle Events (AD-A037115)

~~ be revised by March 1978.
1
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SECTION 1 - INTRODUCTION

1 .1 PURPOSE

Severa l A i r Force regula tions , specifications , and standards prov i de guidance
on the conduct of reviews and audits in the acquisition of systems and compu-
ter program configuration i tems. This guidebook (1) combines existing guid-
ance regarding reviews and audits currently contained in a number of different
official documents into a singl e document, and (2) narrows the focus of exist-
ing guidance to those problems Inherent in software acquisition management.
Where appropri ate, existing guidance is extended to include practices and pro-
cedures based on the practical experience of the author and others in acquir-
ing software. The objective of this document is to instruct Air Force Program
Office personnel , and an evolving position wi thin the Engineering Division
(referred to herein as the Software Di rector), in the effective use of reviews
and audits as management tools for the acquisi tion of software..

1.2 SCOPE

The scope of this guidebook is limited to engineering design reviews and
configuration management audits related to the acquisition of computer
program configuration items (CPC1s) procured as Dart of a command , control ,
and communications (C3) system . Detailed guidance is provide d for the follow-
ing formal reviews and audi ts:

• System Requirements Revi ew (SRR)

• System Design Review (SDR)

• Prelimi nary Design Review (PDR)

• Critical Design Review (CDR)

• Functional Configuration Audit (FCA)

• Physical Configu ration Audi t (PCA)

• Formal Qualification Revi ew (FQR)

5
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1 .3 PURPOSE OF ENGINEERING DESIGN REVIEWS

Eng i neeri ng design reviews provide the Program Offi ce (P0) wi th a tool for
monitoring the developing organization ’s technical progress . Design reviews
are milestones between baselines which provide visibility into the technical
progress of a pa rticular phase within the system acquisition life cycle. A
baseline is a point of control normally defined by an approved contract speci-
ficati on . Normally, design reviews are phase oriented and di rectly related to
the specific level of detai l available at the time of the review . The SRR and
SDR are normally Validation Phase reviews and are used to monitor the
progress of detailing the system/segment requirements and allocating these
requirements to configuration items (CIs). The PDR and CDR are normally
conducted during the Full-Scale Development Phase and are used to monitor
the developer ’s design progress as they design and develop the associated
CIs. Primary responsibility for the conduct of design reviews is assigned
to the contractor with participation from the P0.

1.4 PURPOSE OF CONFIGURATION MANAGEMENT AUDITS

Configuration management audits are used to determine if specific contractua l
requirements have been accomplished . For the acquisition of CPCIs all
configuration management audits are associ ated with the Ful l -Scale Develop-
ment contract. The primary responsibility for the conduct of configuration
management audits belongs to the P0 with the developer playing a support
ro 1 e.

1 .5 SEQUENCE OF SYSTEM/CPCI REVIEWS AND AUDITS

Figure 1 relates system and CPCI-level reviews and audits. The tasks in the
Validation and Full-Scale Development Phases can be accomplished by either
industry or in-house agencies . The term udeveloper l is used to refer to
the organization responsi ble for performing the tasks , whether it be in-house
or contractor.

6
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CONCEPTUAL VALIDATION FULL-SCALE DEVELOPMENT PHASE
PHASE PHASE

FCA(s)** PCA FQR

A A A A L~
QR

L~
SRR SDR 1 PDR CUR FCA* PCA

I I 
_ _ _ _ _ _

I SYSTEM 1 1 E~ci I
I SPECIFICATIOI’1 I DEVELOPMENT I jPRODUCT I

SPECIFICAT I PECIFICATION

FUNCTIONAL ALLOCATED PRO DUCT
BASELINE BASEL I~4E BASELINE

* CPCI qualified .
** t[ not fully qualified .

Figure 1. System/CPCI Reviews and Audits

During the Vali dation Phase the system Specification is the contract specifica-
tion governing the developer ’s tasks. As the developer proceeds from the
System Specification to detailing the requirements for each CPCI in  a CPCI
Devel opment (Part I) Specification , the P0 uses the SRR and SOR to monitor
progress between the baselines (see Figure 1). The basic differences
between the SRR and SDR is the level of technical detail availabl e for review .

• The contract specification for Full-Scale Development is the CPCI Develop-
ment (Part I) SpecifIcation and as the developer designs and develops the
CPCI the PDR and COR are used to monitor his progress. Again the difference
between these two reviews is the level of detail availabl e for review .

7 



Subsequent to CDR the CPCI is coded and tested . This  is  fo l lowed by an FCA to
determine if the CPCI has satisfied the requirements of the CPCI Development
Specification (i.e., is a qualified CPCI). The ~CA is followed by a PCA todetermine if the support documentation (e.g., users ’ manual) and the config-
uration status information is compatible wi th the CPCI.

If the CPCI was not fully qualified prior to PCA and certain requi rements mus t
be demonstrated after PCA , then this is accomplished at an FQR. When a CPCI
is qualified prior to PCA , then FQR is conducted in conjunction with FCA (see
Figure 1).

The SRR and SDR are reviews conducted at the system/segment level ; all other
reviews and audits are conducted at the CPCI level . MIL-STD-l52lA (USAF)
is the requirements document for stating contractual requirements for reviews
and audits . When apply ing these requirements to a specifi c contract they
mus t be tailored to the particular applica tion and system needs . This tailor-
ing of the requirements mus t be reflected in the contract statement of work
(SOW).

1.6 CONTENTS

The subsequent contents of this guidebook consist of five sections and two
appendixes as follows :

• Chapter 2 - General Requirements. Provides guidance to the
Software Director (SD) for preparing, implementing, and conducting
engineering design reviews and configuration management audits.
It identifies the responsibiliti es of the participating organiza-
tions and the requirements that result from both reviews and
audits.

• Chapter 3 - Engineering Design Reviews . Provides detailed
guidance regarding the conduct of engineering design reviews.
It describes the purpose of each review , technical information
and documentation to be evaluated , specific requirements for
each review , and post review activities .

• Chapter 4 - Configuration Management Audits . Provides detailed
• guidance on conducting configuration management audits. It• describes the purpose of each audit; identifies information ,

documentation , and products to be audited ; and identifies post
audit actions.

8
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• Chapter 5 - FCA/FQR and PCA Sample Forms. Contains unofficial
sample forms , taken for the most part from MIL-STD-1521A (USAF),
that may be used to facilitate the collection of data at design
reviews and audits .

• Chapter 6 - Reviews and Audits Problem Areas. Identifies some
of the common and more serious problems associated with imple-
menting and conducting engineering design and reviews and
configuration management audits .

• Appendix A - G1oss~!y.. Defines terms and acronyms used in
this guidebook.

• Appendix B - Bibl i~~raphy. Provides list of regulations ,
specifications , and standards (RSS) that are particularly
relevant to software reviews and audits.

Ii. .
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SECTION 2 - GENERAL REQUIREMENTS

The general requirements for reviews and audits are covered in Section 4
of MIL-STD-l52lA(USAF). This guidebook assumes , as does MIL-STD-1521A (USAF),
that~~n industry contract(s) is awarded for the Validation Phase and that the
SRR and SDR are conducted to monitor the contractor ’s progress.

During the Validation Phase , engineering design reviews are conducted on
the system/system segments to eva l uate the CI definitions and to determine if
system design compatibility has been maintained . During the Full-Scale
Development Phase , engineering design reviews and configuration management
audits are conducted on individua l Cis including CPCIs.

Subsequent discussion in this section provides interpretation and guidance
regarding general requirements as defined in MIL-STD-l 52lA (USAF).

2.1 LOCATION AND SCHEDULING

Accord ing to Paragraph 4 .1.2 of MIL-STD- l52lA (USAF) , design reviews and
audits are generally conducted at the contractor ’s facility . While this is
normally true for hardware CIs , there may be exceptions for CPCIs. Support
CPCIs , such as compilers , can usually be qualified and accepted at the
development facility . For CPCIs directly associated with the operational
mission (application programs), the CPCI will normally require operationally
configured equipment for qualification purposes. The FQT and FCA are there-
fore normally conducted at the System Development Test and Evaluation (DT&E)
si te. PCAs should be accomplished at the development facility after successfu l
completion of the FQT/FCA. When FQR5 are conducted after PCA , they may be
scheduled at the most convenient location , e.g., the System DT&E site .
Otherwise the FQR should be scheduled in conjunction wi th FCA. The principal
criterion for review-site selection should be assurance of the availability of
the required information wi th minimum disruption of the development effort.

2.2 RESPONSIBILITIES OF PARTICIPATtNG ORGANIZATIONS

Paragraphs 4.1.3 and 4.2 of MIL-STD-1521A (USAF) identify both contractor and
procuring activity requirements for supporting reviews and audits. It is
important to note the difference in emphasis between reviews and audits.
Reviews are primarily the responsibility of the developer to conduct with the
PC playing a secondary role of questioning the technical information being
presented . The primary responsibility for conducting audits is assigned to
the P0 with the developer providing the necessary support .

11
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2.3 APPROVAL REQUIREMENTS

Approval requirements for engineering design reviews significantly diffe r from
those related to configuration management audits . It is important to the con-
tractor to successfully complete the contract milestones because his progress
payments may depend upon their completion . However, the PC should avoid an
indication of successful completion of a review or audit until convinced that
the contractual requirements for a particular milestone have been satisfied.

2.3.1 Eng1neer i~~~Deslgp_Reviews

The purpose of a design review is to provide the P0 wi th a way to monitor the
contractor ’s technical progress; It Is not to control it. The P0’s respons i-
bility is to participate in the design review and provide feedback to the
contractor regarding his results. The P0 m ay criticize the design , coiiinent
on its ability to meet performance requi rements , or ask technical questions
about the design . The PU should not, however , offer suggestions or guidance
about how to modify the desi gn; that is the contractor ’s doma i n an d any desi gn
suggestions , even ora l remarks , nay be construed by the contracto r to be
guidance or direction which can result in a “constructive change ” to the
cont rac t , at increased cos t to the Air Force (see 6.1). As stated in Para-
graph 4.2.4 of MIL-STD-l52 lA ( USAF), “the procuring activity establishes the
adequacy of the contractor s review performance by notification of:

• Approval --to indicate that the review was satisfactorily• completed.

• Contingent Approval --to Indica te that the review is not
considered accomplished until the satisfactory completion
of resultant action Items .

• Disapproval- -to indicate that the review was seriousl y
• Inadequate .”

2.3.2 Configuration Management Audits

Confi guration management audits are performed to confi rm that contractual
requirements have been satisfied , thus requi ring Government approval . For
example , PCA for a CPC I provides for acceptance of the CPC I and upon success-
ful completion the transfer of ownershi p from developer to the P0 takes place.
The P0 will notify the contractor regarding the results of the audit , i.e.,
approval, contingent approval or disapproval . If the contractor is worried
that his progress payments may be delayed for something other than “approval ,”
the P0 will normally get full cooperation In correcting any deficiencies.

F 12
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2.4 CONDUCTIN G DESI GN REVIE WS AND AUDITS

Many problems are created , particularly at design reviews , if attendees
focus only on the technical aspects of the review and are insensitive to
contractual implications. The SD must recognize that he is not the
technical manager of an in-house software development project and must
therefore be extremely sensitive to the defined and agreed upon contractual
relationships and responsibilities . The fol lowing list identifies potential
problems :

• During Ful l-Scale Development , the contracto r is required to
• satisfy the requirements of the CPCI Development (Part I)

Specification by creating a design that will satisfy these
requirements. During the POR and CDR , the SD ’ s responsibility
is to determine if the design will meet the performance require-
ments . If the contractor ’s design does not do this , then the
SD’s function is to so inform the contractor and direct him to
correct it. However , the SD should not dictate a specific design
approach.

• During the Validation Phase , when contractors are involved in a
competitive situation , any information given to one contractor
at the SRR or SDR must be made available to the other contrac-
tors if the information impacts the competion . A contractor
in a competitive situation cannot be given information wh i ch
may give him an advantage over his competitors .

• The SD must be sensitive to the use of the word “approve ” in the
context of acquisition management. When the Government gives its
approval on some a~pect of the contract it is basically endorsing
it. This approval may very well establish a shift in responsi-
bility from contractor to Government , e.g., when the Government
approves a contractor ’s spec i fication , the Government becomes
responsible for the contents and the contractor becomes respon-
sibl e for implementing the specification. If approval is
given to the design approach presented at PDR by the contractor ,
the contractor ’s responsibility is to implement that approved
design , rather than satisfy the performance requirements of the
CPCI Development Specification . This is why it is pol icy not
to approve anything at design reviews other than the minutes .
The approval of the minutes indicates tha t the review was
satisfactorily completed .



-.

• Dur inq configuration management audits the PU must assume
responsibility for conducting the audit and the contractor
provides support . Section 4 of MIL-STD-1521A(USAF) is
somewhat misleading on this point because it l umps reviews
and audits together. During the audits the P0 veri fies
that the contractual requirements have been satisfied. The
FCA an d PCA are the prime instrumen ts leading to “contractua l
acceptance of the deliverable items . When the Air Force
accepts each deliverable from the contractor , it indicates
that the contractor has fulfilled his contractual obligations
regarding that i tem ; acc!p~~nce is final. If the con tractor
i s al lowe d to take the lead ~~~~~~ audits , and there are
deficiencies in the i tems to be delivere d , he may at tempt to
cove r up the deficiencies . Normally the Government will
attempt to protect i tself by having a “la tent defects” clause
specified in the contract. Latent defects are defects which
exist at the time of acceptance but are not discoverable by
a reasonable inspection. Once a latent defect has been
identified it is the contractor ’s responsibility to correct
the defect. In practice , i t has proven difficult to establish
that a ~atent defec t di d exis t so the degree of protection
offered by this clause is moot. CPCI acceptance is normally
executed by signing the Form DO 250. At the time of si gning,
specific shortages should be listed . The contractor must
correct these shortages prior to FQR . The corrections should
be noted at FQR .

14

I •~ - L -. - ~~~~~~~~~~~~~~~~~~~~~~~~ ,. — 
- •



- ~~~~~~~~~~~~~~~~~~ - - •. — • •.~~~~~~~~
-

~~~~~~~
- - . • —--

~~~~~~~~~
- • - - .

~~~~~

SECTION 3 - E N G I N E E R I N G  DESIGN R E V I E W S

Design reviews fall into two categories , system-level reviews and Cl-level
reviews , as follows :

• ~y~tem-Leve1 Reviews (SRR and SDR). During the Validation Phase
the System/System Segment 3pecfffcation is the contract
baseline . The primary activity during this phase is
system engineering ; specifically, the system requirements are
being refined and al l ocated to CIs. The purpose of the system-
level reviews is to mon i tor the contractor ’s system engineering
activities to determine if system integrity is being maintained and
if CI definition is consistent and compatible with the system
requirements .

• ~~~~~~~~~~~~~~~~ and CDR) . During the Full-Scale Development
Ni~~e the CI Development (Part I) Specification is the contract
specification. The Development Specification defines the CI
performance requirements and interfaces. In the case of CPCIs ,
the prima ry activity during this phase is the design and development
of computer programs . The CPCI is designed and coded , using a
CPCI Development Specification as the design-to requirement. The
purpose of the Cl— level reviews is to determine if the selected
design is proceeding in a manner which is compatible with the CPCI
Development Specification.

Each of these reviews is discussed in the following paragraphs in terms of
(1) materia ls to be reviewed , (2) requirements , and (3) post-review activities.

The manner in which the system level rev iews are conducted will depend on how
the Validation Phase is being performed. If the Validat ion Phase is being
performed by contractors , competitively, care must be exercised by P0 personnel
not to jeopardize the competitive situation . MIL-STD-l52lA (USAF) does not

• distinguish between the competitive and non-competitive situation . It is
best to chec k with procurement personnel regarding the treatment of competitive
information for each program prior to conducting these rev i ews .

3.1 SYSTEM REQUIREMENTS REVIEW

The SRR is an in-process review , i.e., it can be conducted several times
during the system life cycle. Normall y, only one SRR is scheduled at the
early stages of the Validation Phase activities. Appendix A of MIL-STD-l52lA
(USAF) assumes a series of SRRs and describes SRR requirements. These
requirements must be examined and tailored to the needs of each program. If
an SRR is scheduled at the early stages of the Validation Phase the majority
of the items listed in Appendix A will not be available , e.g., (1) configura-
tion management plan , (2) data management plan , (3) engineering integration .
Figure 1 , Engineering and Test Flow in MIL-STD- 1521A (USAF), shows the SRR
being conducted durin g the Conceptual Phase. The first sentence of Paragraph

H 15
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10.1 In Appendix A states that SRRs are normally conducted during the
system ’ s Conceptual or Validation Phases . However , the rema i nder of
A ppendix A states requ i rements t hat can on ly be sat isf ied a f te r  t he

• completion of the Conceptual Phase . Paragraph 10.2 of Appendix A states
tha t , “ The total system eng ine er ing management act i vi ty and i ts output
sha ll be reviewed for responsiveness to the statement of work and system or
system segment requireme nts ” . This can only be satisfied during the
Va li dat ion  Phase , and t here for e SRRs shou ld be schedu led s t a r t i ng  in the

• Va lidation Phase .

The purpose of an SRR is to evaluate the progress and direction of the
initial system engineering effort during the Validation Phase rather than
to conduct an on-the-spot technical integration of the system. This review

• provides the PC with visibility regarding contractor performance within the
scope of the Va li dat ion Phase contrac t .

• Chapte r 8, Paragraph 8-13 , of AF SCP 800-3 states that  “ SRRs may resu lt i n
tec hnica l or engineering management realignment to ensure t hat the contrac-

• tor’s initial technical interpretation of the coitract is in line wi th pro-
gram objectives .” When applying this statement In a competitive situation ,
the P0 must ensure that any realignment does not interfere wi th the competi-
t ion . Whe t , in doubt , seek legal advice before proceedin g .

3.1.1 Materials to be Reviewed

Since the SRR is normally conducted during the early stages of the
Validation Phase , the P0 shoul d not expect complete forma l documentation.
The rev iew s hou ld be con ducted us ing  pre l imi nary docu mentat ion. These
documents will normally be in the contractor ’s working paper format. If
the SRR is delayed until formal documentation is available then the direction
of the Validation Phase approach may be fixed and it may be too late to
Infl uence it. Appendix A of MIL-STD-l52lA (USAF) provides a relatively
exhaustive list of information to be reviewed at SRRs . However , it assumes
that the requirement~ deal with a series of SRRs . For the initial SRR only
a subset of this data may be available depending on when it is scheduled .
For the initial SRR the following subset of contractor-produced data is
normally reviewed :

• Mission and requirements analysis

• System—level functional flow analysis

• Preliminary requirements allocation to CIs

• System interface studies

• Initial trade studies

16
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3. 1 .2 Requirements

The contracts awarded for the Validation Phase initiate contractor technical
efforts to expand the total requirements of the system to the CPCI level .
From this point , the system acquisition process proceeds on contractual
schedules toward definition of the Al l ocated Baseline and associated plans
which will scope and pace the total technical effort for the Full-Scale
Development Phase. The basic purpose of conducting the SRR during the early
s tages of the V a l idat i on Pha se is to determ ine i f contractor efforts sat i sfy
the tasks prescri bed by the SOW , a nd to determine if the interpretations and
detailing of the system requirements are compatible and consistent with the
System Speci f ic at ion , rather than exceed or fall short of the stated require-
ments . This entails:

• Reviewing the initial trade studies performed by the contractor
to see if they support the allocation of functional require-
ments to the CPC Is.

• Reviewing prelimi nary CPCI selection to assure the optimum
se lect ion for f uture deve lo pment .

Trade Studi es

To a r r ive  at a preliminar y selection of CIs and CPCIs , the contractor
normally conducts initial trade studies. When contract ing to a segment
System Specification , the trade studies are confined to the boundaries of
the segment on which the contractor is working. A system segment is a
discrete package of system performance requirements , functiona l interfaces ,
and , eventually, CIs contracted to one contractor or assigned to one Govern-
ment organization which is directly responsibl e to the procuring agency for
that part of a system ’s performance. The reason for the statement “and ,
eventually Cis” is to indicate that at this point within the system
acquisition life cycle the CIs have not yet been defined . The segment
definitions are based on system engineering decisions made during the
Conceptual Phase when the system requirements were apportioned into segment
packages . The extent of the trade studies is dependent on the segment
definitions. For example:

• If the segment conta i ns both hardware and software , the n the
analysis and trade studies normally invol ve hardware , software ,
man/machine , and manual functions. The goal is to support the
allocation of functions to these four areas and eventually to
define the CIs for hardware and software.
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• When the software is contained within a segment that does not
include hardware , then the analysis and trade studies are
restricted to software , man/machine , and manual functions.

Prelimi nary CI Selection

Although at SRR the CPCI selections are preliminary , the P0 shoul d pay
particular attention to these selections and evaluate them in terms of
their impact on future activities . Section 2 of the Confi guration Management
guidebook provides the rationale used in selecting CPCIs. Although the
initial CPC I breakout is done on a technical basis , the final decision must
be tempered by consideration of management and acquisition considerations.
The P0 should review the CPCI selections to determine:

• If they are at an appropriate level for management control
purposes. The CPC I is the basis for management reporting
against the WBS.

• Their impact on configuration management. How does the number
of CPCIs affect the number of baselines , chan ge processin g
requirements , conf iguration management status accounting, and
reporting? Normally these are organized by CPCI and the initial

- 
definitions should be examined to determine their effect on the
costs of conducting configuration management.

• Their impact on data management , i.e., data selec tion and data
costs. Each CPCI has its own support data packages . For
e\~mInpl e , for each CPCI , there is a Development Specification ;
F’ rodur t Specification; test plan , procedures , and reports; users
m anuals; and version description documents.

• Their test management implications. The early phase of DT&E
a re directed to CPCI- leve l testing and are the responsibility
of the developer. CPCI selection has an impact on test planning
act i vit ~es and test responsibilities.

• Th e i r  ii~ p l u  t on enqineering manaqement . The defi ni ti on of a
(‘PC I id ent i fies an I nteyrated design package to he des i qned ,
review ed , dnd developed during the Fu ll —Scale Devel opinent
(o nt ra c t

18

~ .: -r
—L —. -&•~~ - • • - • 

. • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . • ~~•



- 
-- — -i

• Their impact on CPCI delivery and integration . A CPCI identifi es
the level of delivery for the product , i.e., acceptance is
accomplished at the CPC I level . The CPCI definition defines the
requirements for each design package that will be delivered and
integrate d with the other CIs. Naturally this definition
establishes development and integration responsibilities that
will eventually be reflected in the Full -Scale Development
contract.

Many acquisition problems are created if CPCI definitions are only viewed
technically. A common misconception is that more CIs will provide more
control and visibility . In fact , when man y CPCIs are def i ne d , cos ts are
increased (increased data , mana gement reviews , and control an d conf igura t ion
mana gement requirements), the P0 accepts more responsibility (an increase
i n the num ber of Develo pmen t Specif i ca ti ons , eac h wit h in terfaces  tha t  mus t
be approved by the Government when the specification is baselined), and the
v isibility remains essentially the same (the Development Specification
requirements must still be defined at the performance level). Multiple
CPCIs  resul t i n :

• Ins tead of one CPCI Development Specification , the CPCI
requirements are contained in several . The level of control
when basetined , is  still performance requirements.

• Each Development Speci f icat ion has added i nter faces , i.e.,
interfaces between CPCIs. When the Allocated Baseline for each
CP C I i s es ta b l i she d , the P0 accepts responsibility for these
in ter faces . The contractor ’ s responsibi l i ty is to implement
the requirements for each spec i f ica t ion.

• The configuration nianagement ac t i v i t y  now has to control more
baselines and more sets of configuration control and reporting
records.

• The support data package w i l l  contain a substantial increase
in the number of documents , i. e., each CPC I will have a
test plan , t e s t  proce dures , and test reports , in addition to
a CPC I Produc t Specification .

• At the PDRs , the design approach for each CPCI is presented .
Whether the desi gn of all the CPCIs is compatible is now the
P0’s conce rn . —

• A t the tiriie of delivery the contractor delivers multiple CPCIs
with data packages . The PU now has to arrange to have them
inteqrated , whi ch th e develo per may be contracted to perform
after he satisfies his responsibility to the CPC I Development
Specifications.

19

— 
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- ‘_ .z~—_ ....—_~~~————,.u~c ~~~~~~ • • —

3. 1.3 Post-Review Act iv i t ies

At the comple tion of the SRR , the contractor w i l l  draf t  th~ minute s and havethem reviewed and approved by the co-chairmen. The minutes are prepared in
accordance with DI-E-3 ll8. Normally this DID is a contract data requirement
specifying that the minutes are to be supplied by the contractor. Approval of
the minutes indicates that they accurately reflect the results of the meetina.
The last section of the minutes , “Pro b lem Stud y Area s ,” provides an identifi-
cation of each problem/deficiency found . Each problem identified for post-
rev iew action should be assigned an action item number , a res pons ib le  or gan-
zation , and a suspense date. Each problem should be tracked , and proposed
solutions reviewed by the PU. If the P0 deems the solution inadequate ,
the action item should remain open until a satisfactory solution is developed .

3.2 SYSTEM DESIGN REVIEW

The SDR is conducted during the Validation Phase before the developer submits
his Validation Phase products. The purpose of the SDR is to allow the PU to
evalua te the adequacy of these products prior to submission. For systems
with no sche du le d Val id at i on Phase , an SDR should be scheduled during the
early stages of the Full-Scale Development Phase. Even when there is no
Val id a ti on Phase , the CPCI Development Specifications are still required , and
the ac t i v i t i es  norma lly conducted during the Val idat ion Phase are scheduled
during the early stages of the Full -Sca le Development Phase. Appendix B
of MIL -STD - l52lA (USAF) identifies requirements for the SDR .

3.2.1 Mater ials to be Reviewed

The SDR for the software portions of system segments should include a review
of the f o l l o w i ng ma te r i a l s :

• Preliminary Development Specification for each CPCI (DI-E-31 1 9A)

• Updating information for the System/Segment Specification
(DI —E-3 l 01)

• Trade studies (DI-S-3606 )

• Quantitative and Qualitative Personnel Requirements
Information - QQPRI (DI-H-3253)

• Computer Program Development Plan-CPDP [DI-S-30567]

• Test planning information (DI-T-3703)

• Operator procedures and task analysis report (DI-H-3268A )

• Exercise capability implementation information (DI-H-3270A )

• Recomendations for equipment , facilities , and coninunications
(usually documented as an integral part of the technical proposal)
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3.2 .2 ~~~~rements

The basic requirement of the SDR is to evaluate the contractor ’s p rog ress
just prior to the forma l submiss ion of Valid ation Phase products. It is
essential that the documentation reviewed at SDR be cr i t ical ly examined to
assure attainment of the objectives of the Validation Phase. The con trac t
specification during the Validation Phase should be either the System or a
Segment Specif ication . The developer ’ s task is to detail the requirements
and allocate them to CPCIs. For each CPCI a Development Specification will
be generated along with a proposal for conducting a Full-Scale Development
Phase contract. The PU will participate in the SDR , normally supported by
the General System Engineering/Technical Director (GSE/TD) contractor *.
the P0’s objectives are to determine (1) that the requirements for each
system element are essential and refl ect the requirements of the System
Specification , (2) that the system definition presents an optimum balance of
system elements , and (3) that a technical understanding has been reached .
Specifically, the review should i nc lu de eva lua t i on of the fo l l o w i n g data:

• Trade Studies. The contrcictor shall accomplish the trade studies
specifically directed by the Validation Phase contract which
are to provide technical substantiation of requirements for
CPC I s , equipment , personnel , and training. The trade studies
shall cons ider the availability of current computer programs ,
computing equipment (either with in the Government inventory or
commercially avai labl e ), personnel with necessary sk i l l s , and
existing training programs . The objective of these trade studies
is to achieve a system balance based on the consideration of
total requirements. The results will be documented in accord-
ance with DI-S-3606. There is no standard set of criteria for
evaluat ing trade studies as the criteria depend on the needs
of each spec i f ic system . The trade study conc lus ions  should
identif y t he r a t i o n a l e  for :
- Al locat ion of functions tn CPC Is.
- Assignment of manual functions.
- Allocation of requirements to hardware .
- Man/machine decisions , i n c l u d i n g d i sp lay  fo rma t

and contents , push-button allocation and assign-
ment , and report formats and contents .

- Al ternate information flow.
- Sizing and timing conclusions.

*The mission of the GSE/TD contractor is defined in AFSCP 800-3,
paragraph 20-11 , page 20-10.
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For each trade study , the PU should assure that:
- Trade study objectives are identified .
- Jus tifi ca ti on for parameters and we i ghting factors

is presented .
- All requirements and constraints are identified .
- All results were logically derived .
- Total system implications were considered .
- A lt erna ti ve a pp roaches were objec ti vel y cons i dere d

•~nd evaluated .
- The selec ted set of requ i remen ts mee ts ra ther th an

exceeds requirements.
- Any requirements imposed on the system by the trade

studies are properly communicated .

• Sys tem Engin eerin g Documentation.

- Functiona l al locat ion ,  including computer program functions.
operator func ti ons , and man/machine functions.

- Opera tor task anal ys i s .
- Tra i n i n g and evaluat i on needs anal ys i s .
- System exercising capabi l i ty  implementation plan.
- Built-in simulation and test capabi l i t ies .
- Data reduction capabilit ies.

- Computer program development tools.
- Computer Program Development Plan .
- Personnel req ui rements , includ ing operational requirements ,

computer program support requiremen ts, an d simulation !
exercising personnel requi remer’ts.

- Recommen ded des i gn requ i remen ts for equ ip ment , commun i ca ti ons ,
an d fac i l i t i es .

- CPCI Development (Part I) Specifications , i n c l u d i n g
opera ti onal requiremen ts , su pport requ i rements , and
utility requirements.

- System Specification inputs , i n c l u d i n g a l i s t  of CPCIs  and
Func tional allocations.
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In evalua ting the system engineering documentati on , the P0 shoul d
assure that:
- The CPC I select ion was accompli shed using the rationale ar .~

criteria defined in Section 2 of the  C o n f i g u r a t i o n  Manage -
ment guidebook.

— The operator task analysis results are compatible with the
opera tor i nterface re qu i remen ts of t he CPCI Develo pmen t
Specifications , i.e., keyboard actions and display require-
men ts.

- The duty positions and associated operator qualifications
are identif ied .

- The training requirements have been i dentified for operational
an d support personnel .

- An adequate test program has been established for the
CPC I(s ) .

The system exercising capability has been reviewed to identify
the f o l l o w i n g :
- System elements(s) to be exercised .
- System personnel to be exerc i sed .
- Required exercising capability elements(s).
- Re qu i red exerc i s i n g personnel
— The training/evaluation needs to be satisfied .

In evaluat ing each CPCI Development Speci f icat ion , the PU should
assure that:
- The Development Specification(s) contain performance require-

ments rathe ’- than computer program design information , i .e. ,
a non- progranuner can evaluate the Developnient Specification .
Personnel with air defense knowledge should be able to
evaluate a Develo pment Specification for an air defense
app l ication CPCI since it describes air defense requirements .
not computer program desig~n requirements .

- The Operational CPCI Development Specifi cation reflects an
unders tand i n g of the op~rational m ission (see Requirements
Specif ication guidebook).

- The requirements are defined at a level of detail sufficient
to in i t i a t e  the CPC I desi gn effor t .
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- The CPCI functiona l flow charts integrate the CPC I functions
and define the relationship of the functions to the CPCI
external interfaces .

- Interface block diagrams identify the interfaces between the
CPCI and its inii~ediate operating environment.

- The CPCI requirements are compatibl e and traceable to the
System Specifications .

- The CPCI interfaces are identified and detailed in terms
of specific message format , contents , and timing require-
rnents .

- The explanations for “not applicable ” or “to be determined ”
entries in the Development Spec i fications are justified .

- Only necessary design constraints are specified .

- The display requirements are defined in terms of displ ay
formats, contents , timing, and priorities.

- The requirements for numbers , positions , labels , and
functions of operator input devices are specified , e.g.,
push-button l ayout of operator console.

- The following information is available relative to displays:
- a. Eorma~s to be use d in presenting information

b. Conventions and symbol s to be employed in presenting
information details

c. Rules for routing displays
d. Rules for forcing displays 

-

e. Rules for updating displays
f. Rules for priority handling of disp lays

- Manual input device information is identified , incl uding:

a. Allocation of the types of information to be inserted
at each manual input device.

b. Frequencies of operator insertion readout by computer
• program .

c. Specific details of each action to be available for
keyboard type devices .

• 4
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d. Rules for feedback to inform operating personnel
of the adequacy of their insertions.

- The data base requirements are specified in terms of units
of measure , ran ge of possi b le values , precision , and
accuracy of requiremen ts.

- All requirements in Section 3 of the Developmer ’. ~~ecificationare accounted for in Section 4.

— All applicable documents listed in Section 2 are referenced
in Section 3 requirements .

T h i s  l i s t  shou ld  be used to augment the requirements in Appendix B
of MIL-STD-l52lA (USAF).

In reviewing the contractor ’s proposed updates of the System
Specification , the PU should assure that:
- The updates are compatibl e with the segment requirements .

- There is traceability between the segment requirements
and the defined CPCIs .

- The functional interfaces with the other segments
have been detailed .

- The expansion has provided additional detail to clarify
and amplify basic requirements , rather than change them.

- Any changes to the system requirements have been identified .

3.2.3 Post-Review Activities

Any deficiencies identified during the SDR should be noted in the SDR
minutes . The contractor should correct the deficiencies prior to submitting
the Validation Phase products . The P0 shoul d review the SDR minutes , during
final evaluation of the submitted products , to identify outstanding probl ems
and to determine if they have been sol ved in the del i vered products.

3.3 PRELIMINARY DESIGN REVIEW

The PDR is a forma l design review conducted during the Ful l-Scale Development
Phase . Prior to POR , the CPCI Development Specification should have been
authenticated and basel i ned . The PDR is a review of the developer ’s top-
level CPCI design in response to the approved performance requirements
(CPCI Development Specification). The purpose of the PDR is to determine if
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• (1) the design approach takes into account all performance requIrements , (2)
the design approach will satisfy the performance requirements , and (3) the
CPC I being reviewed Is functionally compatible (Interfaces) with the other CIs.
The requirements for conducting a PDR are specified In Appendix C of MIL-STD-
1521A (USAF). These requirements , when placed Oil contract , should be tailor-ed
to the specif ic needs of the syste m/ CPC I .

3.3.1 Materials to be Reviewed

The spec ific technical information to be reviewed and the deta i ls  concernin g
actions to be accomplished at a given PDR are normally determined by the
contractor an d the P0 when the agenda for the review i s esta b l i shed. The
material to be reviewed normally includes:

• Updated CPC I Development Speci f icat ion (s)

• Storage allocation charts

• CPC I functional f low s

• Functional design description of executive contro l
and s tar t/recover y elem en ts

• CPC I desi gn an d contro l ‘~t r u c t ur e

• Structure and o r g a n i z a t i o n  of the data base

• Interface requireme ts
• Design trade studies

• ECP status
• Computer Program Development Plan

• CPC I test plan

• Development support requirements

• Development tools

3. 3.2 Requl rements

A PDR is normall y held w i th in  60 to 90 da ys a f t e r  th e ‘-s t a r t  of the lu l l-Scal e
Development Phase . Only one PDR is required to he successfully accomp l ished
for each C I .  For internal management purposes , contractors may elec t to
perform additional design reviews as they deem necessary ; however , forma l
not ification , participation , and acknowled gment by the P0 is not required .

The PDR shall be accomplished when the basic design approach has been selected
by the contractor. Normally PDRs are accomp lished at the contractor ’s facility
where the design is in progress. The design approach presented a t  I he PDR
should he based on an approved set of performance requirement- . conta i ned in
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the baselined CPCI Development (Part I) Specificat~on. It is extremely
impor tan t  that the Development Spec i fication be established as the
Allocated Baseline prior to initiating the CPCI design approach. The require-
ments in MIL-STD-l 52l.A (USAF) assume that the system life cycle includes a
Validation Phase . Systems not having a Validation Phase require a significant
tailorin g of the requirements. The basic tasks , normally accomplished within
a Va l ida t ion  Phase , are not scheduled in the early stages of Full-Scale
Development. When faced with this situation it is important that the CPCI
Development Specification be approved and baselined prior to PDR . Some sys tem
acquisit ions have experienced problems when the approval of the Development
Specification was accomp lished during PDR . When this ha ppens the developer
has to create a design based on unapproved requirements. This results in the
developer presenting both the Development Specification and a design approach
at PDR . If the requirements within the specification are altered as a result
of eva l uation and approval this may have an impact on the design presented at
PDR. Depending on the magnitude of the changes there may be a severe impact
on schedules .

The PDR for CPCIs is accomplished by reviewing the following:
• Development Specifications. The version of the Development

Specification baselined at the end of the Validation Phase
normally will contain several “To Be Determined ” (TBD) state-
roents . During a competitive Validation Phase , man y in terfaces
are not known unt il after source selection at the end of the
phase. All TBDs should be removed prior to the end of PDR.

• Storage Allocation Charts. These charts describe the manner in
whic h various elements of the CPCI have been al located to
available computer storage . In cases where the system does
not have fixed storage a review of the algorithims used to
determine storage should be accomplished . The intent of this
part of the review is to ensure the compatibi l i ty between
the CPCI and avai lable computer storage.

• CPCI Functional Flows. The CPCI functional fl ow s ummarizes the
f l ow of information for the complete CPCI and identifies the

• Computer Program Components (CPCs),  their relationship within
the CPCI , and with the CPC I ’ s externa l interfaces . These
charts provide an overview of tasks to be performed by the
CPCI and can be related to the performance requirements
in the Develo pment Specification.
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• Structure and Or9anization of Data Base. This is a description
of the structural layout and tFiè allocation of storage require-
ments of the CPC I data base , identifying the types and charac-
teristics of data.

• Interface Requ i rements. Although these were i dentified in the
CPCI Development Specification and approved , it is important
that they be reviewed again at this time . Interface requirements
include such things as definitions of word length , message
formats , avai lable computer storage , and timing considerations.

• Design Trade Studies. This information was developed as a
result of studying alternate design methods and techniques.

• ECP Status. Review the configuration management accounting
records to determine which approved ECPs should be reflected in
the design presented at PDR and to ensure that they are included .

• CPDP . The CPDP was originally generated during the Val idat ion
Phase. A desi gn approach should have been presented in the
CPDP. The design approach presented at PDR may differ from the
one described in the CPDP. The CPDP shou ld  be reviewed to
determine if it requires updating to make it compatibl e with
current design and development approaches.

• Test Plan. The initial test plan was submitted as one of the
Validation Phase products. At PDR i t shou ld  be updated to
refl ect any chan ges resulting from the design.

• Support Tools. Requirements for tools to support the  CPC I
development should be reviewed for their adequacy and to
determine which ones should be required to support the CPCI
during deployment.

The P0 should assure that:

• TBDs in the CPCI Development Specif icat ion are removed and
that the required information is now availabl e and
adequate .

• There is compatibility between the CPCI and the other CIs .

• There is traceability between the requirements in the
development specification and the design approach.

• All ECPs approved since establishing the allocated baseline
are refl ected in the PDR design information .
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• The planned sequence of operations for the CPCs is
compatible with the requirements of the Development
Specification.

• The CPCI timing and storage requirements are consistent
with the system and equipment constraints.

• The design constraints , stated in the Development Specification
have been incorporated i nto the design approach.

• The executive contro l design satisfies the needs of
the CPCI.

• Design considerations have been made to acconmiodate
adaptation data for multi-site systems.

• Startover/recovery features meet their performance requirements .

• Design trade studies have been accomplished and are
reflected in the selection of the design approach.

• The required storage has been allocated to the CPCs and
the data base.

• The contractor either has or is developing any required
special tools needed to support his design and development
effort.

• There is a requirement to del iver /qualify the support tools.

• Any differences in configuration between the development
• facility and the operational equipment configuration are

identified .

• The contractor has adequate plans to acconriodate any identified
• differences in configuration.

3.3.3 Post-Review Activities

The P0 has several decisions that may be made as a resul t of the review ,
inc l uding :

• Unqualified approval to specify complete agreement
between and among the reviewing team and the developer.

• Approval with contingent action i tems when the review
is not considered accomplished until satisfactory completio i
of actions .
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• Approval wi th deviations whe n it is in the interest of the
program to award limited approva l and protec t program schedules
pending completion of further eng ineering as indicated by
act ions assigned in the minutes.

• Disapproval when the subject of the review is unsatisfactory
or generally inadequate. The review must be rescheduled as
a result of the disa pproval.

The con tractor w i l l  prepare and su bm i t t he PDR minu tes , normall y wi th i n 5
working days after completio n of the re view . The P0’ s approval of the minutes
indicates that the minutes accura tely record the actions taken at the review
meeting. The PU approval of the minutes does not indicate approval of the
design presented. W hen the minutes identify problem areas and action items ,
the PU shoul d assign action item numbers to each and as s i g n  personnel  to
monitor the act ion items .

If any changes to the established baselines are required as a result of the
PDR , the PU should assure that the necessary ECP action is init iated . Normally,
some change requirements are identified at PDR and ECP act iv i t ies shou ld be
expected.

The Configuration Management Division should take the necessary action to
u pd a te the Allocate d Baseline to reflect the updated CPC I Develo pmen t Spec i-
fication .

3.4 CRITICAL DESIG N REVIEW

Upon completion of the PDR the developer init iates the detai led design of the
CPCs. The CDR (or series of CDRs ) for a CPCI is a technical review accom p l i shed
when logical desi gn is completed at the level of flow charts (or equivalent),
prior to coding and testing. When a complex CPCI is schedul ed to reach any
given stage of the design/development/t est process in increments of CPCs or
assemblies of CPCs , the  CDR is also scheduled in increments , and the actual
level of design at which reviews are scheduled may be adjusted to optimize
the efficiency of the overall CDR for the CPCI as a whole. Compared with the
PDR , the CDR provides a more detailed basis for verifying design integrity
and compatibility with the CPCI Development Specif ication. The primary
purpose of the CDR is to establish the accomplished design and development as
the basis for continuation of CPCI development.
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Some coding may be accomplished prior to CDR . This is particularly true in
areas where the requirements are stra ightforward , where the developer fee ls ,
that coding is necessary to assure tha t the program desi gn is feasible , or
when certain long lead time modules are required . When the developer commits
design to coding , prior to CDR , he naturally accepts responsibility for the
decision . When this occurs , and changes are required as a result of the CDR ,
the developer will be required to make the necessary adjustments. The require-
ments for conducting a CDR are specified in Appendix D of MIL-STD-k52lA (USAF).

3.4 .1 Materials to be Reviewed -

The actual details of the CDR will be initially defined in the contratt SOW .
The data required for CDR will be specified in the CDRL . The agenda for •the
rev iew will consolidate and detail this information . The developer will -

prepare the agenda and submit it to the P0 for approval. Basically the
t echn ical  information presented at the CDR is the same data contained in a
CPCI Product (Part II) Specification , with the exception of the program
lis tings and the results of software engineering studies that were conducted
to arrive at the CPC-design decisions (e.g., desi gn trade studies and analyses).

Trade studies are accomplished at all levels from system to detailed design .
The most significant trade studies are accomplished during the early phases
of the system acquisition life-cycle. By CDR , the majority of trade studies
have been completed . The trade studies accomplished at this time are done
by the programmers as they work out the design of the CPCs.

3.4.2 Requirements

The purpose of the CDR is to critically review the detailed design of the CPCI
(e.g., flow dia grams , data , data struc ture , and prose descriptions) to
determine if:

• The requirements of the CPC I Development Specification
can be implemented .

• The deta iled design is compatible with the design
structure presented at the PDR .

• The deta il is sufficient to init iate coding.

The P0 must bear in mind that the contractor is responsible for the design of
the CPCI until he demonstrates that the design satisfies the requirements of
his contract specification [CPCI Development (Part I) Specification]. The P0
should not insist on any particular design for the contractor to follow . If
a specific design is required , it should be so stated in the Development
Specification as a design contraint to be implemented by the contractor. The
P0 can require corrective action if the contractor shows a lack of effective
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technical management capability or insufficient technical capability . The
kinds of corrective action that the P0 can take are (1) unqualified approval ,
(2) approval with contingent action items , (3) approval with deviations , or
(4) disapproval (see Paragraph 3 .3 .3) .

Normally design reviews are conducted by having the contractor present his
design and the rationale used in arrivin g at his design decisions. The P0’s
role is to question the design presented in an attempt to identify deficiencies .
If the def ic ienc ies are ex tens ive , the PU may find the design technically
unacceptab le and may reschedule the CDR for a later date. If the basic design
is found to be technica ll y sound , the deficiencies can be listed in the
minutes of the CDR and follow-up action can be taken to determine if the
def icienc ies were corrected . - •

In evaluating the contractor ’s design , the P0 should assure that:

• All outstanding deficiencies i dentified at PDR have
been corrected .

• The requirements in the Development Specification are
current and reflect approved ECPs.

• The contractor provides information to demonstrate that the
sizing and timing requirements can be satisfied .

• The interfaces between the CPCs are identified
and compatible. - •

• All requirements in the CPCI Development Specification
can be identified in specific portions of the detailed
design .

• The relationshi p between the CPCs and the data base
elements is identifiable.

• The external CPCI interfaces are compatible with those
stated in the Development Specification.

• The design constra i nts specified in the Development
Specification have been implemented .

• The design implements the established programing
standards established in Section 3.2 of the Development
Specification.

• The test pl an and procedures have been updated to
reflect changes due to approved ECPs.
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• The test plan is compatible with Section 4 of the Development
Specification.

• The test procedures will adequately demonstrate the
performance capabilities of the CPCI.

3.4.3 Post-Review Action

The contractor wil l  publish the CDR minutes , normally within 5 working days
of the completion of CDR. Discrepancies , identified during the course of
the review , will be reflected in the minutes along with a schedule for their
correction. The P0 should initiate follow-up action to assure that the
discrepancies are corrected .
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SECTION 4 - C O N F I G U R A T I ON MANAGEMEN T A U D I T S

The purpose of configuration management audits is to verify compliance with
requirements. As stated in AFSCP 800-3, conipl lance with specification and
other contract requirements is verified by means of configuration audits. The
audits function validates accomplishment of development requirements and
ach ievement of a produc t configuration through the C l ’ s techn ical documen ta-
tion. Two kinds of audits are performed , functional and physical. The
Functional Configuration Aud it (FCA) verifies that the CPC I performance
satisf ies the requirements of the CPC I Development Specif ication . The
Physical Configuration Audit (PCA ), on the other hand , v e r i f i e s  tha t the
technica l doc umentation is compatible with the CPC I that has successf ully
passed FCA . There is a shift in responsibility from conducting design reviews
to conducting audits. In both cases , a joint P0/developer team is involved .
For the desi gn reviews the co-chairma n with primary responsibility represents
the developer. For audits the co-cha i rman with prima ry responsibility
represents the PU. PU representation at the reviews is normally from the
System Engineering Of f ice ,  whi le PU representation at the audits is normally
from the Config uration Management Office. The official documents stating the
requirements for conducting audits are :

• Air Force In- house Di rection. Chapter 5 of AFR 65-3.

• ~o nt i- a~tual Requirements . Appendixes E , F , and G of
M I L - ST 0- 1 521A ~usAfl~~

• Additional Information. Chapter 5 of AFSCM/AFLCII 375-7
kind Chapter 9 of AFSCP 800-3 ( g u i d a n c e  for  c o n d u c t i n g
FQRs is also addressed in this chapter).

Both the FCA and the PCA are discussed in the fol lowi ng paragraphs in terms of
(1) materials to be reviewed , (2) requirements , and (3 ) post-review act iv i t ies.

4 .1 FUNCTIONAL CONFIGURATION AUDIT

The basic purpose of the FCA is to determine if the CPCI has satisfied the
requirements of the CPC I Development Specif icat ion . This is accomplished by

• aud i tin g the results of the CPCI qual i f icat ion tests to determ ine the
q u a l i f i c a t io n  status of the CPC I. When a CPC I test program has Preliminary

• . Qu a l i f i ca t i on  lests (PQTs) and a Formal Quali f icat ion Test (FQT), the FCA may
begin in increments with the PQTs; however the FCA cannot be consideredI com plete until FQT has been accomplished. The management and control of the
test program along with the eva l uation of the test results are the responsi-

• bility of the Test Division ; Configuration Management is responsibl e for
audit ing the results. Appendix E of MIL -STD -l5 2iA (USAF) provides the
requirements for conducting FCAs .
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4 .1.1 Materials to be Reviewed

The mater ials norma lly reviewed at FCA include:

• CPC I Deve lopment (Part I) Specif ication

• Final draft CPCI Product (Part II) Specification

• CPC I test plan

• CPCI test procedures

• CPCI test reports of all formal tests completed
• PDR and CDR Minutes
• Configuration management status reports

• List of qualif ication tests yet to be accomplished

4. 1 .2  FCA Requirements

In conducting the ECA , the P0 should :

• Review the configuration status records to determine
the implementation status of a l l  approved ECPs.

• Review the Devel opment Specification to determine if
it has been updated to refl ect approved ECPs , inc l ud i ng
both Sections 3 and 4.

• Assure that there is a test procedure and test report
for each CPCI qualification test identified in the test
plan. This requirement will only exist if called for
in the CDRL . If qualification of certain functions was
to be accomplished during Computer Program Test and
Eva l uation (CPT&E), determine if the contractor has
delivered the test data , if it has been evaluated , and
i f  i t  was s u f f i c i e n t  to qualify the specified functions.

• Determine which functions , if any , were to be qualified
dur ing  PQTs (as stated in Section 4 of the Development
Specification) and determine if the requirements were
satisfied .

• Determine if the functions tha t failed to qualify during
the PQT were satisfied during FQT .

• Assure that the FQT results were documented , evaluated ,
and found to have satisfied the requirements.
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When a CPCI fails to meet requirements there are several i tems that must be
considered prior to deciding on a course of action .

• How crit ical are the areas that have not qualif ied?

• What impact would the non-qualified areas have on the
conduct of System DT&E?

• What schedule and cost impact , if any , will delaying the
CPC I have on System DT&E?

• How is the contractor held responsibl e for the
unqualified requirements?

The courses of action availabl e to the PU , which will be formally comunicated
to the developer , are:

• Unqualified approval which indicates that the CPCI has
satisfied the performance requirements and that the FCA
has been successfully completed .

• Approva l with contingent action items when the audit is
not considered accomplished until satisfactory completion
of the actions. Normally these action i tems must be
completed prior to PCA .

• Approval with deviations when it is in the interest of the
program to authorize limited approval and protect program
schedules . In this case the PU may plan to proceed with
PCA and to have the developer correct the deviations after
PCA and to audit their accomplishment during FQR.

• Disapproval when the audit is unsatisfactory or when
contractual requirements have not been satisfied .
Normally this action will require modifications to the
design and ~ reschedul i ng of qualification testing and
the FCA .

On occasions , the requirements in the Development Specification may be too
stringent and it may be desirabl e to change the specifications to agree with
CPC I performance.
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4.1.3 Post-Audit Action

Norma l ly, within 5 working days , the contractor wi l l  document the minutes of
the FCA . The PU Configuration Manager will officially record the results of
the FCA for the purpose of communicating the results to the Procuring Contract-
ing Officer (PCU). Requirements not scheduled for q ual if icat ion until after
FCA shoul d be listed on a DO Form 250 and presented at PCA. These require-
men ts should be reviewed and audited at FQR.

4.2 PHYSICAL CONFIGURATION AUDITS

T he PCA , l ik e t he FCA , is a configuration management audit. At the FCA , it
was determined that the CPC I performed in accordance with the requirements in
the CPCI Development (Part I) Specification. The objective of the PCA is
to determine if the support documentation (i.e., Produc t Specification ,
manuals , and handbooks ) accurately refl ects and is compatibl e wi th the
qualified CPCI. The PCA is normally held after completion of FQR and FCA.
As a result of the PCA , recommendatio ns are made to the responsible contract
administration off ice whether or not to accept the CPCI. When conducting a
PCA , the audit team members must be aware of the important role that the CPCI
Product (Part II) Specif ication plays during Deployment. This speci f icat ion
provides a technica l description of the qualified CrCI , i.e., it identif ies
the exact configuration of the qualified CPCI. It is the prime instrument
used for mak i n g design modif ications (software maintenance) to the CPCI.
The Product Specif icat ion provides the technical description of the quali f ied
CPCI. It is therefore cri tical that the Product Specification accuratel y
describes the CPCI. Appendix F of MIL-STp-l52lA (USAF) identifies the
requirements for conducting PCAs .

4.2.1 Materials to be Reviewed

The actual list of materials to be reviewed at the PCA is identified when the
PCA agen da is approved . Normally, these materials include:

• CPCI Develo pment (Part I) Specification

• Final draft of the CPCI Product (Part II) Specification

• Version description document
• Manuscript copy of positiona l handboo k

• Manuscript of computer programming manual

• Manuscript of computer program user ’ s manual
• FCA m inutes

• Configuration index

• Confi guration status report
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• CPC I development record

• Proposed DO Form 250 (including shortage list)

• List of changes to the CPCI made during qualification
t e s t i n g

See the Software Documentation Requirements guidebook for descriptions of the
documents l isted.

In addition to the above listed materials the following identification infor-
mat i on , for the i tems to be acce pted , should be ava i l a b l e .

• Nomencla ture

• Specification identificat ion number

• CPC I identifiers

F • Code identification number (H4-l Number)

4 .2 .2  ~~q~jj~ rnen t s

The PCA for a CPCI is focused on the Product Specification and the support
d o c u m e n t a t i o n  package t ha t  descri bes the spec i f i c version of the qu al ifi ed
CPCI . In implementing the requirements of Appendix F of MIL-STD-l52lA (USAF),
the SD must clearly understand the differences between hardware and software
PCAs . These differences are not always apparent in militar y specifications
and standards. The basic differences are as follows :

• The Hardware PCA is conducted on the first production article
to determ i ne i f the Production Spec i f ica ti on /d raw i ngs accura tel y
describe the production unit. The hardware PCA supports a
major decision regarding production go -ahead .

• The Software PCA , on the other han d , is  a com par i son of the
Product Specification and the support documentation package
with the qualified CPC 1 (a development article). A success-
ful PCA for a CPCI is a major milestone for determini ng
whether Full-Scale Develo pment contract products should be
accepted .

Performing the PCA on a CPCI is a techn ically difficult and tedious task because
of the intricacy and vol ume of details. The PCA is conducted by comparing

• the documentation , including the listings, wi th  the qua l i fi ed CPCI . V i s i b i l ity
( inspec t ion )  is provided by the l i s t in gs . In theor y, the steps are :

• Verify source code printouts used to assemble or
compile the master tape against the Product Specification .

• Through detailed technica l analysis , ver i fy the narrat i ve
information and flowcharts against the listings , for: -
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- Accurac y
- Com p leteness
- Unders tan da bi l i t y

Software tools can be used to aid the SD in conducting a PCA . These tools can
be used to generate documentation from the qualif ied CPC I . Examples of such
tools are flow charts generated by automated flow-charter software packages ,
set-used matrixes , and COMPOOL outputs (see Appendix A of the Verification
guidebook for a description of these tools).

The documen tati on generate d i n us i ng these tools shoul d be com pare d to the
d e l i v e r e d  d o c u m e n t a t i o n  to d e t e r m i n e  its accuracy . In addition to making the
com par i sons , the SD should assure that: 

- -

• The del i vered documents satisfy the format and contents
specified in the Data Item Description (DID) and are
responsive to the CDRL .

• The CPCI Product (Part I I )  Spec i f icat i on is accu rate ,
complete , and compatible w it h the CPC I .

• The CPCI Develo pment (Part I) Specification has been
maintained to reflect all approved ECPs.

• The con figuration management status accounting record s - •

provide complete traceability and document the status
of ECPs and the CPCI configuration .

• The version description document accuratel y descri bes
the del i vered version of the CPCI .

• The CPCI Product Specification reflects the currently
approved configuration of the CPCI.

• The user/operator manuals have been validated .*

*The positional handbooks , user manuals , and operator manuals should be
- 

- validated prior to System DT&E . The verification of these manuals will
normall y be accomplished during System DT&E . The definitions for valid-
at ion and verification used herein are in accordance with AFR 8-2, i.e. :

• Val idation is the process by which the contractor tests
operating and maintenance procedures for technical accuracy
and adequacy.

• Verification is the process by which operating and
maintenance procedures are tested dnd proven under
Air Force jurisdiction. -
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4.2.3 Post-Audit Actions

The contractor will publish the PCA minutes , normal l y w i t h i n  5 working days
after completion of the PCA .

The PU notifies both the contractor and the PCO of any post-audit action ,
normally within 10 working days of the receipt of the PCA minutes .

The PCO will sign the DO Form 250 indicating contractual acce ptance of ‘ the
CPCI and related products . If the DO Form 250 has shortages listed , then
the signed DD 250 represents a conditional acceptance until the shortages
have been satisfied . When test and evaluation results are a condition of
acceptance and are not available prior to PCA , the following note is
normally extended if conditional acceptance is made by the PU:

“Acceptance and payments are contingent upon receipt of approved
test and evaluation results. ” A conditional acceptance , with
outs tanding qual i f ication requirements , normall y requ i res an FQR .

4.3 FORMAL QUALIFICAT ION REVIEW

The FQR is that milestone within the system acquisition life cycle when the
Government officiall y certifies that the CPCI is qualified . The actual
scheduling of the FQR will depend on the System/CPCI. If a CPCI can be
qualified at FCA then the FQR will be scheduled as part of FCA . If a CPCI
has requirements yet to be satisfied at the time the PCA is conducted , then
an FQR will be scheduled and conducted after PCA , normall y dur i ng System DT&E .

The r equ i remen t s  for the con duc t of the FQR , the materials to be reviewed , and
the post-review actions are essentially the same as those for FCA . Appendix G
of MIL-STD-l52lA (USAF) specifies the requirements for conducting an FQR .
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SECTION 5 - FCA/FQR AND PCA SAMPLE FORMS

This section contains modified sample forms from MIL-STD-1521A (USAF) that may
be used in conjunction with design reviews and configuration management audits.
These are not official forms ,ut are presented as a recommended way of identi-
fying and recording critical data .

5.1 ACTION ITEM FORM

The Action Item Form is used by the P0 to further define the action i tems
identified in the minutes of the reviews/audits and to assign a control
number and responsible individual to track and monitor the action. The
responsible individual will report the status of the action item and will
coordinate the approva l of the end result. For each action i tem identified
in the minutes an action item form will be initiated . The Action Item Form
is illustrated in Figure 2.

5.2 CERTIFICAT ION AT ACHMENT FOR FCA/FQR

The Certification attachment for FCA/FQR is used to record the necessary data
l eading up to the qualification and certification of a CI. This record is
developed during FCA and is finalized when the FQR is conducted . The forms are
completed by the FCA and FQR team members and are illustrated in Figure 3. 

-

5.3 CERTIFICAT ION ATTACHMENT FOR PCA

The certification attachment for the PCA is used by the PCA team to establish
records during PCA . The sample format for the PCA certification is illustrated
in Figure 4.
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ACTION ITEM

CONTROL NO. -

~~TE OF MEETIW SUBJECT: LOCATION

ACTION REQUIRED/COMPLIANCE DUR ~~.T E: ___________

ASSIGNED TO: OR IGINATOR

AGENCY

FOLLO.4 UP
S’~ATUB : ________________________________________________________

ASSIGNEE :

DATE DOCUMENT
COMPL~~ ED: NO.

coORDINATORS TECHNICA L APPR OVA L

PHONE AGENCY SIGNATURE DATE

PHONE AGENCY SIGNATURE

PHONE AGENCY SIGNATURE DATE

- 

PROCURING DATE COt1FRACTC~ DATE CONTRACTS DATE
ACTIVITY

Figure 2. Sample Action Item Form
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FCA CHECK SHEET FOR CPCIs

Nomenc lature 
_______________________________________________________________

CPC I No. ______________________________ Date 
_________________________________

Contractor Requirements Yes No

1. CPCI Development Specification Available 
—

2. Final draft CPCI Product Speci fication Avai lable 
— —

3. CPCI Qualification (Category 1) Test Plan Approved 
—

4. Qual ifi cation (Category 1) Test Procedures

Submitted and Approved

5. Qualification Test Complete 
— —

6. Qualification Tes t Resul ts Compiled and Available — —
7. Qual ifIcation Test Resul ts Reviewe d 

— —

8. Qualification Testing Wi tnessed 
— —

9. Qualification Test Report(s) Available — —

Comments

Figure 3. Sample Certification Attachment (1 of 7)
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f

FUNCTIONAL CONFIGURATION AUDIT (FcA)

FOR

Cl NO .(s )________________

CONTRACT NO. ______________

PRIME CONT RACTOR: EQUIPMENT MANUFACT URERS :

APPROVED BY_________________________ APPROVED BY
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(CO NTRACTOR) (PROCURING ACT IVITY )

DATE________________ _ _ _ _ _ _  
DAT E_______________________________

DEFINITIONS:

CO~ 1ENT : A note explaining, illustrating , or critizing the meaning of a
writing. Items of this nature should be explored by the contractor and/
or the Procuring Activity, but corrective action is NOT necessary to
successfully accomplish a FCA .

DEFICIENCY : Deficiencies consist of two types: (1) conditions of charae—
teristics in any hardware/software which are not in compliance with speci—
fied configuration , or (2) inadequate (or erroneous) configuration , identi—
fication which has resulted , or may result in configuration items that do
not fulfill approve d operational requirements.

Figure 3. Sampl e Certification Attachment (2 of 7)
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SCOPE /PURPOSE

Scope:

Functional Configuration Audit (FCA) was conducted on the following
end item:

CPCI No. Nomen clature Version No.

PURPOSE : The purpose of this FCA was to verif y that the CPCI(s) perform-
anc e comp lies with the Part I Development Specification .

Figure 3. Sample Certifi cation Attachment (3 of 7)
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~‘UNCTIONA L CONF IGURATION A UDIT

ç~RTIFICATION SHEET NO. 1
(equipment /computer programs)

Contract: ___________________________________ 
Date 

__________________

Contra ctor : ______________________________

CI No.: ___________________________

Qualification Test Procedures and Results. The qualification test/
ana lysis results have been reviewed to insur e that testing is adequate ,
properly done , and certified . (A ll test proc edures and interface doc u-
ments shall be reviewed to assure tha t the docum ents have been approved
by the Procuri ng Activity . All test data sheets shall be reviewed to
assure that the test was witnessed by a representati ve of DCA S/AF PR O or
the Procur ing Activity.)

Attached is a list of the doc ument s reviewed .

Check One

Procedures and results reviewed satisfy the requirements and are
accepted . See Attachment for comments.

Attached is a Ust of deficiencies.

Signa ture(s)  of FCA Tea m Member( s)

*

*Sub_Team Chairperson

Figure 3. Sample Certification Attachment (4 of 7)
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S EC~~’ICATICNJT~~ TING REVIEW

CI No. __________________ 
Nomenclature _____________________________

Specification No. ___________________________________________________

Test Proc edures 
—

Spec Ref
TP Ref Description Test Result

_

Figure 3. Sample Certification Attachment (5 of 7)
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F(~ MP~L Q~~ LIFICATION REVIEW

( For Equipment/Computer Programs)

Contract: 
________________________ 

Date 
_____________________

Contractor : 
_______________________

CI No.: 
__________________________

Formal Qualification Review.  Qual i f ica t ion  Test/Ana lysis results have
been reviewed to verify that the actual performance of the CI/CPC I com-
plies with its development specif ication and that suf f icient test results
are available to insure the CI/CPCI will perform in its system environ-
ment.

Attached is a list of the documents reviewed .

Check One

Results reviewed satisfy FQR requirements and the CI/CPCI is quali-
for entry into the Government Inventory .

Results reviewed are unsatisfactory/insufficient for F~ R. FQB will
be delayed until it is determined that sufficient information on the
r~I /CFCI’s Qualification is available.

signature(s) of FQP Team Member(s)

1 -

F i gure 3. Sample Certi fication Attachment (7 of 7)
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4?
SAMPLE CERTIFICATION A’11~ACI~4ENT

SAMPLE R~A C~~CKLIST

The following hardware, computer program(s), documentation shall be
available, and the following tasks shall be accomplished at the FCA .

Ha rd ’.’are : 
- -

Computer Program(s) :

Lucumeri tat1~n: Yes No

(~) A pproved fina l draft of the CI product specification . 
—

(2) A i~ st delineating both approved and outstanding — —changes against the CI.
(~) Complete shortage list.

*~~ ) Acceptance test procedures and associated test data 
—* (5 )  Engineering Drawing Index.

*~~, )  Operating, maintenance, and il lustrated parts
breakdown manuals

*(7) List of approved material review board actions on
waivers.

~
) Proposed DD Form 250, “Material Inspection and

Receiving Report .”
*f 9) Approved nomenclature and nameplates. 

—

(:0)  Manuscript copy of all CFCI handbooks/manuals. 
—( 11) Computer program version description document. 
— —(12 ) Current set of listings and updated flow charts

for each CPCI.
(13) FCA minutes for each CI.

*Does not app ly to CPCIs.

FIgure 4. Certifi cation Attachment for PCA (1 of 20)
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SAMPLE FCA CHECKLIST (cowrmuED)

Tasks : Yes No

(1) Define Product Baseline. — —(2) Specification Review and Validation . — —*(~~) Drawing review. 
—

*(~ ) Review acceptance test procedures and results . 
— —

(5)  Review shortages and unincorporated design changes. — —*(6) Review deviations/waivers . — —(7) Exa mine proposed DD 250. — —*(8) Review contractors Engineering Release and Change -

Control System . — —*(9) Review system allocation document . 
—(10) Review Positiona l Handbooks , Computer Program

User ’s Manuals, and Computer Programming Manuals . — —(11) Review CR~I ’ s for the following:
(a)  Computer Prog ram Component (0EV ) descriptions 

—

and flow charts.
(b) CPC interface requirements . — —(c) Data base characteristics, storage allocation

charts and timing and sequencing characteris-
tics.

*(12) Review packaging plan and requirements.
(13) Peview status of Rights in Data. — —( 14) Review CM Records and Sta tus .
(15) Review FCA Minut es  A ct i on  it em.  — —

(16) Check compatibiiit~, of technical
documentation with qualified CPCI.

*Does not app ly to CPCIs.

Fi gure 4. Certi fi cation Attachment for PCA (2 of 20)
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_________ _________ ~~~~~~~~~~~~~ 

~HY. ICA L CONFIGURATION AUDIT~~~~CA)

FOR

CI NO.(s) 
—~~~~~~~~

CONTRA CT NO. _____________________

PR IME CONTRACrOR: ~~UIR’iENT M~.NUFAc’PURFR S:

A PPROVED BY (~ ES IGNEE) APPROVED BY (DES IGN~I)
CONTRACTOR PR OCURING ACTIVITY

_ _ _ _ _ _ _ _ _ _ _ _ _ _  
flkTE 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Figure 4. Certification Attachment of PCA (3 of 20
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PKF 1NITION OF TFR!~t.~

- A n~ tc ~~x p i n i n in g ,  i ll ust ra tin g ,  or cri t icizing the meaning
a w r i t i n ~~ . Iten: ol ’ thi~~~ nature should be explored by the con-

• t~~i L ~~ and/or t h ’ 1’ i-~cui utg Activity , but corrective action is N~T nece s—
rv to :~uoc :: t~u I I.y sc~.~omp].1 ~h a 1~ A

l~~NCY - A n o t r  explaining, i l lustrat ing , or c r i t i c iz ing  the differ-
~~~~~~~ w ri t tu ~~~. A note showing the variance between what  exists

and ~hst ~~~ ; a c - ~~t~at ~l .  Items of thi:: nature shall be rec t i f i ed  by the
c.~n trsc tor prior to :.u c o~fu1 accomplishment of a ~~A

F i gur e 4 . Cert if f a t  ~on A tt ~t hmt~nt of PCA ( 4  of

55

~~~~ • ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



-~~ 
—-  - —•--

SCOPE/PURPOSE

A Physical Conf igu ra t ion  Audit (PCA) was conducted on the fol lowing CPCI s :

CPCI NO. NOMENCLATURE VERSION NO.

The purpose of the PCA was to insure accuracy of the identif y ing documen-
tation and to establish a product baseline .

L

Figure 4. Certification Attachment of PCA (5 of 20)
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PHYSICAL CON~ 1GURATION AUD IT

C~~ TTh~ICATION SHEET NO. 1
(tor equipment/computer programs)

r.~.’~~ct: AF__________________________ Date 
__________ ——

~ act or :  
__________________

Frod uc t iaseline. The following documents of the ibsue and date shown,
comprise the Product Baseline for the listed equipments/computer pro-
gramr :

***A SSE~~Ly TOP COMP PRGM
0- C’ N O .  DRAWING NO. ISSUR NOMENClATURE CI NO.

~ i~ t~atu re (s)  oI~ ~~~ Team Member(s)

*

*** Not App licable to CP C I s
‘-

~ Tt~un Chairperson
-Team Chairpel-hon

Figure 4 .  Certification Attachment of PCA (6 of 20)
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PHYSICAL CONFIGURAT ION AUDIT

CERTIF ICATION SHEET NO. 2
(for  computer prograi~~r

Contract: AF_________________________ Date________________

Contractor : 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Spec i f ica t ion  Review and Validation. Specifications have been reviewed
and validated to assure that they adequately define the CPCI.

Check One

The Type C/Part II Specifications are complete and ade-
quately define the CI. They shall, therefore, constitute
the Product Baseline. See attachment for coments.

The Type C/Part II Specifications are unacceptable.
Attached is a list of discrepancies.

Sigaatures of EVA Team Members

*

*Sub~Team Chairperson

Figure 4. Certification Attachment of PCA (7 of 20)
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A .  Specificati (~n Review and Validation Instru ctions. The detailed
specifications listed in paragraph B. below shall be reviewed for coo-
p 1 -a nce with the a ~. -licab ].e require ments . F~ ch specification shall
serve as the basic doc tinent for configura tion control of the subject
items . The lnforii~ tion contained within the specificati ons shall be
audited at the EV A.

B. Review and Validation Results:

1. SpecifIcations Reviewed and Validated
COMP ~~~~~ ci NOSPEC. NO. PARAGRAPH NO. DATE NOMENCLATURE

2. Specifications Reviewed and Disapproved:

( Provide attachment for causes.)

Figure 4. Certification Attachment of PCA (8 of 20)
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PHYSICA L CONFIGtfl~ATICt~ AUDIT

C RTIFICATIC~1 si~~r N0. 5
(for equipment/computer programs )

Contract: AF______________________ ]~~te__________________

Contractor: 
—

Peview of Shortages and Unincorporated Design Cha nges. The shortages and
unincorporated design cha nges listed on the propo sed DD Form 250, “~~ teria 1.
Inspection and Receiving Report , ’ and other record s have been reviewed.

Check One

There are no shortages or unincorporated design cha nges.

Attachment is a list of shortages and /or unincorporated
design changes, and the recommended correct.ive action re-
quired.

Signature(s) of EVA Team Member(s)

* 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

•1 

_________________________________________ 

-.———

*Sub-Team Chairperson

Figure 4. Certification Attachment for PCA (9 of 20)
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A.  Review of Shortages and unincorp orated Design Changes. All
shortages and unincorporated design changes listed on the pro-
posed DD Form 250, “Material Inspection and Receiving Report ’ ,
shall be reviewed by the Proc uri ng Activity or their designated
representatives for a determi nation of what changes should be
accomplished in the field and what changes should be acccsnplished~
at the contractor ’s facility . The Proc ur ing Activity shall also
determine if the reported shortages and unincorporated changes
are complete .

B. Results. List the shortages and unincor porated design changes
that were reviewed in complianc e with require ments.

Figure 4. Certification Attachment for PCA (10 of 20)
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PHYSICAL CONFIGURATION AUDIT

CERTIFICATION S1~~~ NO. 6

(for equipment/computer programs)

Contract: AF ________________________ 
Date __________________

Contractor: ____________________________

Review Deviations /Waivers. A review of all deviations /waivers to mili-
tary specifications and. standard s tha t have been approved . The pur~’ose
Is to determine the extent to which the equipment(s) und ergoing PCP . vary
from applicable specification s and standards arid to form a basis for
satisfactory compliance with these specification s and standards.

In accordance with this paragraph , all applicable deviations /waivers
have been reviewed with the following results:

Check One

The equipment(s)/computer program(s) listed on Certification
Sheet No. 1 of this report complies with all applicable speci-
fications and standards. (See Attachment for conisents).

A ttachment_is a list of discrepancies and/or coianents .

Signature(s) of RCA Team Member(s).

*

* Sub-Team Chairperson

Figure 4. Certification Attachment of PCA (11 of 20)
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A. Deviation/Wai ver Review Team Instruction. All approved waivers
and deviations to military specifications and standards shall
be reviewed and recorded. Also, record any part of the EVA
which fails to meet specifications or standards but is not an
approved waiver/deviation.

B. Results of Team Review. List the deviations/waivers against
the equipment/computer programs being RCA ’s that were reviewed .

Fi gure 4. Certification Attachment of PCA (12 of 20)
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PHYSICA L CONFIGURATION AUDIT

CERTIFICATION SMERT NO. 7
( for equipment/computer programs )

Contract: AF________________________ 
Date________________

.
~

Contractor: ___________________________

Examination of the Proposed DD 250. The PD Form 250 has been examined
to insure that it adequately defines the equipment/com puter programs
and that unaccomplished tasks are included as deficiencies.

Check One 
I

.

The DD Form 250 adequately defines the equipment/computer
program and all unacco mplished tasks are included as de-
ficiencies.

Attachment is a list of discrep ancies and /or conments .

signa tur e(s) of RCA Team Member( s)

* 
-~~ 

. 1

*Sub..Team chairperson

F igure 4 . Certif ication Attachment of PCA (13 of 20)
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A. Examination of the Proposed DD Form 250. The proposed DD Form
250 shall be examined for completeness and an accurate defini-
tion of the equipment/computer programs. Unaccomplished tasks,
shortages, and certain specified discrepancies uncovered at the
RCA shall be included in the DD Form 250. If the equipment/
computer programs is to be shipped from the plant, the Program
Office representative will recommend to the CAO that the
DD Form 250 be executed in accordance with the terms of the
contract.

B. Results. Include a statement that the proposed DD 250 was
~~~ ini r’ed and was recommended.

Figure 4. Certification Attachment of PCA (14 of 20)
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PHYSICAL CONFIG U RATION AUDIT
CERTIFICATION SHEET NO. 10

( FOR COMPUTER PROGRAMS)

CONTRACT : AF ___________________  DATE 
_________________

CONTRACTOR : _____________________

REVIEW POSITIONA L HANDBOO KS , COMPUTER PROGRAM USER’S MANUALS ,
AND COMPUTER PROGRAMMING MANUALS.

CHECK ONE
COMPLETE

&
ADEOUATE UNACCEPTABLE

(A) POSITIONAL HANDBOOKS
(B) COMPUTER PROGRAMMER USER’S MANUAL

(C) COMPUTER PROGRAMM ING MANUALS

FOR UNACCEPTABLE PRODUCTS SEE ATTAC HED LIST OF DISCREPANCIE S

SIGNATURES OF PCA TEAM MEMBE RS
* ________________________________________ __________________________________________

*SUB_TEAM CHAIRPERSON

Figure 4. Certification Attachment of PCA (15 of 20)
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PHYSICAL CONFIGURATION AUD II
CERTIFICATION SHEET NO.11

(FOR COMPUTER PROGRAMS )

CONTRACT : AF ____________________ DATE 
__________________

CONT RACTOR: _____________________

REV IEW CPCI PRODUCT SPECIFICATION FOR THE FOLLOWING :
(A) COMPUTER PROGRAM COMPONENTS (CPC )

DESCRIPTIONS AND FLOW CHART S
(B) CPC INTERFACE REQUIREMENTS
(C) DATA BASE CHARACTER ISTICS , STORAGE ALLOCATION

CHARTS AND TIMING AND SEQUENCING CHARACTERISTICS

CHECK ONE
COMPLETE

&
ADEOUATE UNACCEPTABLE

(A) CPC DESCRIPTIONS AND FLOW CHART S
(B) CPC INTERFACES
(C) DATA BASE , STORAGE AND TIMING INFORMATION

FOR UNACCEPTABLE PRODUCTS SEE ATTACHED LIST OF DISCREPANCIES

SIGNATURES OF PCA TEAM MEMBERS~
* ____________________________________________ ____________________________________________

*SUB_TEAM CHAIRPERSON

Figure 4. Certification Attachment of PCA (16 of 20)
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PHYS ICAL CONFIGUR” T10N AUDIT
CERTIFICATION SHEET NO .13

( FOR COMPUTER PROGRAMS )

CONTRACT : A F 
____________________ DATE 

__________________CONTRACTOR : 
__________________

REVIEW STATUS OF RIGHTS IN DATA

CHECK ONE

NO RIGHTS IN DATA PROBLEM EXIST WITH THIS CPCI

ATTACHMENT SPECIFIES RIGHT ON DATA RESTRICT IONS

SIGNATURES OF PCA TEAM MEMBERS

*

*SUB_TEAM CHAi’~PERSON

Figure 4. Certifi cation Attachment of PCA (17 of 20)
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PHYSICAL CONFIGURAT ION AUDIT
CE RTIFICAT ION SHEET NO. 14
(FOR COMPUTER PROGRAMS I

CONTRACT : AF ____________________ DATE 
__________________

C O N T R A C T O R: ______________________

REVIEW CM RECORDS AND STATUS
THE CM STATUS ACCOUNTING RECORDS HAVE BEEN
REVIEWED AND FOUND TO BE UP—TO-DATE AND ACCURATE.

cHECK ON E
COMPLETE

&
A DEOUATE UN ACCEPT A BL E

(A) CONFI GURAT ION INDEX (COMPUTER PROGRAM )
(B) CHANGE STATUS REPORT
(C ) VERSIO N DESCRI PTIO N DOCUMENT

FOR UNACCEPTABLE PRODUCTS SEE ATTACHED LIST OF DISCREPANCIES

SIGNATURES OF PCA TEAM MEMBERS

* _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

*SUB_TEAN I CHAIRPERSON

FIgure 4 . CertIfication Attac hment of PCA (18 of 20)
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PHYSICAL CONFIGURATION AUDIT
CERTIFICATION SHEET NO.15

(FOR COMPUTER PROGRAMS)

CONTRACT : AF . DATE 
__________________

CONTRACTOR : _____________________

REVIEW FCA MINUTES ACTION ITEMS. DETERMINE THE DISPOSITION
OF ALL ACTION ITEMS LISTED ON THE FCA MINUTES.

— CHECK ONE

ALL ACTION ITEMS HAVE BEEN CLOSED SATISFACTORILY . OUTSTANDING
ACTION ITEMS ARE SCHEDULED FOR QUALIFICAT ION POST PCA AND AN
FQR IS SCHEDULED FOR AUDITING THE RESULTS.

ATTACHMENT.~~.... IS A LIST OF OUTSTANDING ACTION ITEMS ALONGWITH CURRENT STATUS

SIGNATURES OF PCA TEAM MEMBERS

* _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

*SUB TEAM CHAIRPERSON

Figure  4. Certification Attachment of PCA (19 of 20)
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PHYSICAL CONFIGURAT ION AUDIT
CERTIFICATION SHEET NO .16
(FOR COIIPTJT~R PROGRAM S )

CONTRACT : AF ____________________ DATE 
__________________

— 
CONTRACTOR : _____________________

CHECK COMPATIBILITY OF TECHNICAL DOCUMENTATION WITH QUALIFIED CPC I

CHECK ONE

ALL TECHNICAL DOCUMENTS ARE COMPATIBLE WITH THE CPC I AND
ARE FOUND TO BE ACCEPTABLE .

ATTACHMENT LISTS THE TECHNICAL DOCUMENTS FOUND TO BE
ACCEPTABLE ALONG WITH DESCRIPT ION OF DISCREPANCIES

SIGNATURES OF PCA TEAM MEMBERS

* ____________________________________________ _____________________________________________

*SUB_TEAM CHAIRPERSON

Figure 4. Certif ication Attachment of PCA (20 of 20)
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SECTION 6 - R E V I E W S  AN D AUDITS  PROBLEM AREAS

This section identifies some of the more convnon problems created by improper
im pl ementation of reviews and audits requirements . In addition , it discusses
how engineering design reviews can be used to prevent other coninon and
serious probl ems.

6.1 RESPONSIBILITY AND AUTHORITY

P0 personnel must have a clear understanding of their responsibility and
authority during the conduct of an engineering design review . This is parti-
cularl y true during PDR and CDR . Because many design review participants
are techn ically qualified to design the CPCI , there is a tendency during
the review to suggest design improvements . However , the Air Force is buy ing
a CPCI that performs in accordance with a CPCI Development (Part I) Specifi-
cation . The contractor is responsible for the CPCI design. If there are
design defects , P0 personnel are obligated to identify these defects to the
contractor , but the desi gn solution is the responsibility of the contractor.
The concern here is that the P0 should not “constructively change the contract”
by identifying a new design that the contractor should implement. When a
contractor is directed to implement a specific design , the design may be in
conflict with the performance requirements specified in the CPCI Development
Specification. When this occurs the contractor may be legally relieved of
his responsibility to satisfy the performance requirements.

6.1.1 Requirements

Prior to conducting engineering desi gn reviews , the review team should be
briefed on its responsibilities. The P0 should i dentify defects and allow
the contractor to provide the solutions . Suggestions may be offered, but
they shoul d be clearly i dentified as such. (See “ESD Program Manager ’s
Handbook ,” Chapter 19 , for a discussion of the theory of constructive change.)

6.2 CPCI DEVELOPMENT (PART I) SPECIFI CATION 
-

One of the most serious problems encountered in the acquisition of CPCIs, is
the inadequacy of the CPC I Development Specification . Major causes of this
probl em include the contractor ’s lack of experti se in Development Specifica-
tion preparation and the P0’s lack of technically qualified review personnel .
Preparation of a Development Specification requires system engineering expertise
as well as knowl edge of the operational aspects of the system . The software
contractor often assigns software experts to perform this task and the resul-
tant requirements are usuall y stated in data processing terms rather than
system performance (operational ) terms . This results in an incomplete
specification written at the wrong level . This probl em is further compounded
when the P0 does not allocate sufficient time for the contractor to generate
the specification.

73
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6.2.1 Recomendations

When conducting the SRR and the SDR, the P0 should determine the capabilit y
and exper ience of the contrac tor ’s technical team. During the generation of
a C?CI Development Specification the contractor should be using his system
engineering organization to define requirements. This organization should be
supported by data processing experts whose job is to determine the feasib~1ity
of the stated requirements. In reviewin g the performance requirements at SRR
and SDR the P0 should assure that:

• Requirements are stated in performance terms .

• CPCI interfaces are identified and specified .

• The functional relationships have been identified .

• Only the necessary design constraints are identified .

See the Computer Program Development Specification guidebook for further
discussion of contents .

Any time there is a question regarding the adequacy of the Development Speci-
ficati on it is better t delay authenti cation until the inadequacies have
been corrected. This is especially true for a contract for Full-Scale
Development which absorbs the Valida tion Phase effort at the front end.
In this case, there may be a change of the contract specification from the
System/System Segment Specification to the individua l CI/CPCI Development
(Part I) Specification . It is essential that these be sound documents .
Many ESD contracts attempt to dispose of this probl em of changing baselines
by inserting a statement in the contract such as “notwithstanding any other
provisions of this contract the contractor is not relieved from meeting the
performance requirements in the System Specification. ” The fact that this
statement is embedded in the contract does not necessarily hold the contractor
to the System Specification . If during the execution of the contract the
Government takes steps to authenticate (approve) the CI Development Specifi-
cation , this action may make the statement null and void. When the Govern-
ment approves a specification , that speci fication becomes a Government specifi-
cation and the contractor ’s responsibility is to implement the requirements
of the approved specification . Faced with this situation , P0 personnel
shoul d seek guidance from the Procurement Office.

6.3 SCHEDULING FOR PDR

The PDR should be conducted when the contractor is prepared to present his
overall CPCI design . Often the schedule and agenda for PDR are not appropri-
ate for this objective . In some cases the PDR is used as a review session
for the Development (Part I) Specification . If the Development Specification
was not authenticated prior to PDR , then the objective of reviewing the
CPC I cannot be met because the design must be ba;ed upon the Development
Specification. Al so, POR is customarily held 6O-9fl days after start of the
Full-Scale Development Phase. This may not be sufficient time to prepare the
design (and required trade studies) for a complex CPCI.
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6.3.1 Recommendat ions

The contractor should be allowed to propose a PDR schedule consistent with the
overal l design requirements of the CPCI. The Development Specification should
be authenticated at the beginning of the Full-Scale Development Phase. At
most , the PDR should be used to review i nformation that will replace TBDs in
the Devel opment Specification. The use of TBDs at the time of authentication
should be minimized and localized to specific interface contents and formats
that are not known at the time of authentication. The specification should
not have whole sections marked TBD . Furthermore , the TBDs should be limited
so that when the information is supplied , it will not impact contract costs
or schedules . Whenever TBDs are used , specific responsibility and schedules
should be assigned for supplying the required information.

6.4 SCHEDULING OF CDR

CDR schedules are often rushed . When this happens insufficient design is
performed prior to CDR . Although the insufficient design is not always
apparent during CDR , it becomes obvious sometime after coding begins and
rework is required .

6.4.1 Recommendations

Assure that the contractor has all required data available for the design
rev i ews . If it is not available , reschedule the design review meeting or
review the available data and identify the missing information in the minutes.
The contractor should be required to schedule the presentation of the missing
information and the P0 should then plan a follow-up design review meeting.
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APPENDIX A - GLOSSARY

This appendix consists of (1) definitions of major terms used throughout this
guidebook and (2) abbeviations used herein.

DEFINITIONS

Authenticate. Approval signature by a responsible person of the procuring
activity . Authentication by the procuring activity normally will be
accomplished on that issue of the specificati on which is to be the con-
tractual requirement for the baseline which that particular specifica-
tion defines [MIL-STD-483 (USAF)].

Certification. To verify that the requirements have been satisfied . Appendix G
of MIL-STD-l521A (USAF) refers to the Government officially recognizing
that the CI has been qual i fied and certifying to that effect. The use of
the word certification herein is in accordance with the Webster definition.
The use of the term certification in this guidebook differs from the use
within the “Validation and Certification Guidebook. ”

Computer Program Configuration Item (CPCI). A computer programming end product
whose development and subsequent modification is subject to configuration
management.

Computer Programing Test and Evaluation. Tests conducted prior to and in
parallel with preliminary or FormiVQualificatjon Tests. These tests
are oriented primar ily toward the support of the contractor ’s design and
development process.

Configuration Item (CI). An aggregation of hardware/computer programs or any
of its discrete porti ons , which sat isf ies an end-use function and is
designated by the Government for configuration management. CIs may vary
widely in complexity , s i ze , and type , from an aircraft , electronic, or
ship system to a test meter or round of ammunition (abbreviated , from
AFR 65-3).

Critical Design Review (CDR). A fo rmal technical review of the design as
depicted by the specification and flow diagrams , sufficiently detailed
to enabl e the programer to code and to assure that desigr require-

‘ ments have been met before beginning coding.

Development Specification. A document applicabl e to a CI which states all
necessary requirements in terms of performance , interface , design
cons tra ints , functional characteristics , and the tests required to
demonstrate ach ie vement of those req ui rements (see MIL-STD-49OA for
subtypes of Development Specifications).
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Formal Qua l i f ication Review (FQR) . The test , inspec t ion , or ana ly t i ca l pro-
cess by which products at the end i tem or critical-item level are veri fied
to have met specifi c procuring activity contractual performance requ i re-
ments (specification or equivalent).

Forma l Qual ifi cation Tests (FQT). Formal tests oriented toward testing of the
functional and performance characteristics of the CPCI , normally using
operationally confi gured equipment at the System DT&E site prior to the
beginning of System DT&E.

Full-Scale Development Phase. Ihe period when the system/equipment and the
pr inc ipa l i tems necessary for it s  support  are designed , fabr ica ted ,
tested , and eva l uated. The Intended output Is , as a minimum a preproduc-
tion system which closely approximates the final product , the documenta-
tion necessary to enter the production phase , and the test results which
demonstrate that the production product will meet stated requirements - -

(DODI 5000.l/AFR 800-2).

Functiona l Confi guration Audit ( FCA). A forma l audit to validate that the
development of a CI has been completed satisfactorily and that the CI has
achieved the performance and functional characteristics specified in the
functional or allocated configuration identification.

Functional Flow Analy sis. An iterative process used in identifying, analyzing,
detailing, and sequencing the system functions thru the use of functional
f low charts . The term function being an operation the system must perform
to fulfill its intended mission .

Qua lifi cation. The enti re process by wh i ch products are obtained from manu-
facturers or distributors , examined , and tested.

Physical Confi guration Audit (PCA). A formal examination of the technica l
documentation (specifi cation , handbooks , and manuals) to determine their
compatibilit y wi th the qualified CPCI.

Preliminary Design Review (PDR). A formal review of the prelimi nary design of
a CI to (1) eva l uate technical progress , (2) determine its compatibility
wi th the requ i rements of the CI Development Specification , and (3)
establish the existance and compatibility of the physical and functional
interfaces among CI equipment , facilities , computer programs, and
pers onne l .

Prelimi nary Qualification Tests (PQT). Formal tests oriented primarily toward
verifying portions of the CPCI prior to Integrated testing/ formal qualifi-
cati on tests of the complete CPCI. These tests will typically be conducted
at the contractor ’s design and development facilities .

Product Specification. For a CPC I , a documen t wh i ch provides a detailed
technical description of the CPCI [MIL-STD-490 and MIL-STD-483 (USAF)].

System Design Review (SDR). A design review conducted to eval uate the optimi-
zation , correla ti on , completeness , and risk associated wi th the allocated
technical requirements .
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System Requirements Review (SRR). A system eng i neering review to ascertain
the adequacy of the contractor ’s efforts in defining system requirements .
It will be conducted when a significant portion of the syctem functional
requirements has been established .

System Segment Specificat ion. A specifi cation of the same format as a System
Specifi cation , identi fying a discrete package of system performance require-
ments , functional interfaces and confiquration i tems contracted to one con-
tractor or assigned to one Government organization directly resoonsible
for the procuring activity for t ha t  part  of the system ’s performance .

System Specification. A document which states all the necessary technical
and mission requirements in terms of performance, allocates requirements
to functional areas (or CIs), defines the interfaces between or among
the functional areas (or CIs), and includes the test provisions to assure
the achievement of all requirements.

Validation Phase. The overall objective of the Validation Phase is to deter-
mine whether to proceed with Ful l -Scale Development. The ultimat e goal
of the Validation Phase , where development is to be performed by a con-
tractor, is to establish firm and realistic performance specifications
(Allocated Baseline), which meet the operational and support requirements .

Validation. Validation is the process by which the contractor tests operating
and maintenance procedures for technical accuracy and adequacy .

Verification. Verification is the process by which operating and maintenance
procedures are tested and proven under Air Force jurisdicti on.
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ACRONYMS AND ABBREV IATION S

AFR A i r Force Regulation
C3 Comman d , Control , and Comunica tion
CDR Critical Design Review
CI Confi guration Item
CPCI Computer Program Configuration Item
CPDP Computer Program Development Plan
CPT&E Computer Program Test and Eval uation
DT&E Development Test and Evaluation
ECP Engineering Change Proposal
FCA Functiona l Configuration Audit
FQR Formal Qualification Review
FQT Formal Qual i fication Test
PCA Physical Configuration Audit
PCO Program Contracting Officer
PDR Preliminary Design Review
P0 Program Office
PQT Preliminary Quali\fi cation Test
QQPRI Quantitative and Qualitative Personnel Requi rements Information
RSS Regulations , Specifications , and Standards
SCN System Change Notice H

SD Software Di recto r
SDR System Design Review
SE/TD System Engineering/Technical Direction - -

SRR System Requirements Review
WBS Work Breakdown Structure
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A P P E N D I X  B - B I B L I OGRAPHY

MILITARY STANDARDS

MIL—STD-48O ; “Configuration Control - Engineering Changes , Deviations and
Wa i vers ;” DoD ; 31 Octobe r 1968.

MIL-STD-481A; “Configuration Control -Engineering Changes , Deviations and
Waivers (Short Form);” DoD; 18 October 1972.

MIL-STD-483 (USAF); “Configuration Management Practices for Systems ,
Equipment , Munitions , and Computer Programs ;” DoD ; 12 April 1971 .

MIL-STD-499A (USAF); “Engineering Management;” DoD; 1 May 1974 .

MIL-STD-1521A (USAF); “Technical Reviews and Audits for Systems , Equipment ,
and Computer Programs ;” DoD ; 1 June 1976.

AIR FORCE AND SUBOR D INATE COMMAND DOCUMENTS
AFR 800-2; “Engineering for Defense Systems ;” USAF; 16 March 1972.

AFR 65-3; “Configuration Management; ” USAF; 1 July 1974.

AFR 800—14; “Acquisition Management; ” USAF :

• Volume I - Management of Computer Resources in Systems;
12 September 1975.

• Volume II - Acquisition and Support Procedures for Computer
Resources in Systems; 26 September 1975.

AFSCM/AFLCM 375-7; “Configuration Management for Systems, Equipment ,
Munitions , and Computer Programs ;” USAF (AFSC/AFLC); 31 March 1971 .

AFSCP 800-3; A Guide for Program Management; USAF; 9 April 1976.

“Electronic Systems Division Atquisit ion , ESD Pro gram Mana ger ’s Handbook ;”
Prepared by: Di rectorate, Acquisition Support ; ESD; May 1976.

DATA ITEM DESCRIPTIONS

DI-A-3029 - “Agenda - Design Reviews , Conf iguration Audits and Demonstrations .”

DI-E-31l8 - “Minutes of Formal Reviews , Inspections and Audits .”
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