
AD AO 58 429 TRW DEFENSE AND SPACE SYSTEMS GROUP REDONDO BEACH CALIF F/G S/I
AIRBORNE SYSTEMS SOFTWARE ACQUISITION ENGINEERING GUIDEBOOK FOR——ETCCU)
NOV 77 1 RODRICK, I KAMPE F33657—76—C—0677

UNCLASSIFIED TRW— 3D323—6006 TU 0O ASD—TR 78 7 NL

Arv ~

___ ___ ___ -

END



-~—
-
~~~~~~~ -~

-
~~~~~

—
~
,——-

~r- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

___________________ __________ ____
inin~~rLI. V LLJ P!~ ASD TR-78.7

-

A irborne Systems

~~Software Acquisition Engineering Guidebook
for

REVIEWS AND AUDITS

NOVEMBER 1977

APPROVED FOR PUBLIC RELEASEI
C’3 I DISTRIBUTION UNLIMITED I D D C
_ _  c~ir2f~ r? nfl ir~g~

ARED FOR ~~~~ 11
DEPUTY FOR ENGINEERING

AERONAI TICAL SYSTEMS DIVISION I
WRIGHT•PATTERSON AFB, OH 45433

~ ~~~~~~ PSEPABED BY
I ~~~~~~~~~ TRW DEFENSE AND SPACE SYSTEMS GROUP
• ~~~~~~~~~~~~~~~~~~~~~~~~~~~1~ _ _ _ _ _ _  ONE SPACE PARK
_ _ _ _ _ _ _ _ _  NEDONDO II*CN,CA 5027$

78 09 oi~~O78



—

~~~~

~~~~~~ 
_ _

~~zcs

wien Gdv.ranent drawn , apnci ficatioas, or otimz data ax. need for any p ux-
pas. other than in connection with a d~finit ly sainted Govaran~ it proosranint
op ~rati on. the Uni ted Stat... Gover .at thereby incurs no r.aponeibili ty nor any
obliga tion whataoev ri and hi fact tha t tis gov riasnt n.y hawa toruuia ted,
f utnished, ox in any way supp lied ti. said drawings, ap.ciftcatloiw , or other
data, La not to be regarded by ii,pUcatiois or othez ’sis. as La any u~~~~r u.s
sing the bolder or any other p erson or corp oration, or conveying any righti or
psgalss loa to .ami~.ctur., us•, or sill any p atented inventio, tha t way La may
way ha r•lated thereto.

~hia repor t has been r•viewed by tb. Inf oxn.tion Of tic. (OT) and La rl a ambii
to the tational T.chni gal Intoramtion S.svic. (1~fS) • it iris, it will ha av.41
able to the gn..ral public, including f oreign nati.s.

This technical rep ort has been x.vi ,ed and La approved for p ublication.

~~ o,2i~,URB~~~~~~~~~~~~~~ _Techplcal Director , ASD/ENA _____

FOR THE CO*iANDER 
________

A~~~L V O IERS~~~~CoL , A~ 
_ _ _D rector , Avionics Engineering

Deputy for Engineering

.1, your address has changed, if you wish ø ha i_Jw Id I1~N OUt ~ I111~~ liSt,
or ii tb. address.. is a. longer .ayloved by your e asiutdis j . ~~AS9IEISAIA ,w-~an, ~~ 45413 to help ne i.t.ia . n.uait ~~U aint .

~~piee of this roport should sot ha returasd ~~~~ g•~~55 15 required by an-
,ri ty c~a.idvratiota, contractual obZig.e.tc , or stic. on a apaoit~c (a~~aeet .

~~~~~~~ H 1P!. 

d .~~~ 

___ 
_ _ _ _ _



r~t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SECU R ITY CLASS Ifl CATION OF THIS PAGE (Mian bit. Enh.r.d)

,-~ (/t 7~ REPORT DOCUMENTATiON PAGE BEFORE COM FORM
) ~ • ft ft 2. GOVT ACCESSION NO 3. R IENT S CATA LOG NUMBER

TR-78-7 
___________________________

i _ rrrrt.~.j r u s.j _ . ,. RT~. 00 COVERED

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ FU~AL 1 b4 ~j
__________________________________________ — a~~~ amrin...... .p ens . ..UPI&T NUMBER

~~~W ~~3~323-6~~6-TU-~~~~,

Q~ 
~7-76-C~ 1~~~

S. PERFORMING ORGANIZATION NAM E AND ADDRESS 10. PROGRAM E EMINT. PROJECT . TASK
TRW DEFENSE AND SPACE SYSTEMS GROUP / A REA ö WORK UNIT NUMBERS

ONE SPAcE PARK PE64740F PROJECT 238
REDONDO BEACH, CA 90278
II. CONTROLLING OFFICE NAME ANO ADDRESS
HQ ASD/ ENAI ~~ lOV ~~1 •77 ‘

~~

WRIGHT-PATTERSON AFB, OH 45433
14. MONITORING AGENCY NAME & ADURESS(IS dlU.,wt Irene Contr of lin4 Outc.) IS. SECURITV ’CL .

UNCLASS I F l ED

IS.. DECL~~SSIFICATION/0OW NGRA0ING
SCM EDULE

IS. DISTRIBUTION STATEMENT (of this Ripen )
APPROVED FOR PUBLIC RELEASE , D I S T R I B U T I ON U N L I M I T E D

I?. DISTRIBUTION STI.TEMENT (of hi abstra ct snt.r.d In Block 30. II dIU.rsn t f rose Ripoff)

IS. SUPPLEME NTARY NOTES

II. KEY WORDS (Contln v. ne, revonso old. II n.c.u~~yand Id sntIty by block nianbor)
Reviews and Aud i ts Critical Desi gn Review
System Requirements Review Preliminary Qualificat ion Tests
System Desi gn Review Formal Qualification Tests
Prel i m i nary Des i gn Review Functional Configuration Audit
Physical Configuration Audit Formal Qualification Review
~O. AUTRACT (C.nth,u. an r ,~~i• .id. II n.c...ney and ld.nUIy b~. block n sbo,)

-
~~~~~ Th i s repor t is one of a ser i es of gu i debooks wh i ch prov ide gu i dance for ASD

and SAMSO Program Office and engineering personnel In the acquisl’ion manage-
ment and engineering of Airborne Systems software procured under Air Force
800 series regulations. It provides information that will help personnel
p lan , prepare for, and conduct technical reviews and audits In connection wi th
the acquisition of Coivçwter Program Configuration i tems (CPC1s) for Ai rborne

DO ~~~~~~~~ 1473 ~~~~~~~~ Qr I NOV Si 5 OBSOLETE 
_____

- .  - 

I.~tO9~ 37 ~~~ U& CLAk N OP
~~~~~~

PkE
~~~~

4
~~~~~~~

4
i

— .- -— -~~~~~~~—,—. - S-,-———.——~~~~~ — - -~~~~~



PREFACE

This report on reviews and audits ts one in a series of guidebooks
intended to assist Air Force Program Office and engineering personnel in
software acquisition engineering for airborne systems. The content s of

the guidebooks will be revised periodically to reflect changes in software
acquisition policies and practices and feedback horn users.

This guidebook has been prepared under the direction of the
Aeronautical Systems Division (ASD), Deputy for Engineering (EN), in

coordination with the Space and Missile Systems Organization (SAMSO),
Air Force 3ysteru~ Command (AFSC).

A series of Software Acquisition Engineering Guidebooks (Airborne
Systems) is currently planned to cover the following topics:

4. SAE Guidebooks - Application and Uae

2. Regulations, Specifications, and Standards

3. Quality Assurance

4. Reviews arid Auditi’

5. Contracting for Software Acquisition

6. Statement s of Work and Requests for Proposal

7. Verification, Validation and Certification

8. Configurat Ion Management

9. Measuring and Reporting Software Status

10. Software Cost Measuring and Reporting

11. RequIrements Analysis and Specification 
__________________

12. Computer Program Documentation Requirements ii1
13. Computer Program Maintenance !..... 1
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4. INTRODUCTION

The purpose of this guidebook is to provide Air Force Program
Office engineering and management personnel with information that will
help them plan, prepare for , and conduct technical reviews and audits in
connection with the acquisition of Computer Program Configuration Items
(CPCI’ s) for airborne systems.

The guideline s, checklists, and references in this guidebook serve
to supplement the formal requirement s in MIL-STD-4524A (USAF),
“Technical Reviews and Audits for Systems, Equipment, and Computer
Programs,” and are directed specifically to reviews and audits for corn-
puter programs.

Figure. 1-4 shows an idealized life cycle model of an airborne system
and indicates the relationship of review s and audits to the system life
cycle. Table 4-1 lists the major types of reviews and audits and depicts
their relationship to steps in the CPCI acquisition process. A more
detailed picture of the software life cycle, Figure 1-2, also indicates the
relationships of reviews and audit s to the life cycle phases and to an
example documentation set. Table 1-2 presents in greater detail the
formal reviews and audits listed in Table 1-1, with summary information
on the purpose, prerequisites, and items to be reviewed or audited.

4.1 PURPOSE OF REVIEWS AND AUDITS

As Tables 1-1 and 1-2 indicate, the purpose of technical reviews
and audits is to monitor the orderly evolution of the CPCI’a through the
sequential steps in the development process by means of positive definition
and control of document s and code (performanc e requirement., interface
requirements, teat requirements, teat definition, design requirements,
design solution, code and test results) reviewed at benchmark points and
corresponding baselines during the process. The major features of
review s and audits are summarized in Table 1-2 , which also serves as a
convenient checklist and guide. More detail on the c onduct of the review s
and audits is given in Section 4 of this guid ebook .

-1-
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Table 1-i. Ove
of ft
the

Review/Audit ~ . 
For,m~l Baseline 4 4 1 tnterzn.~dia te Milestones 

-

.Established

FUNCTIONAL BASELIN ESystem Requirements Review ( SRR )  • Adeq
The system l subsystem “functiona l requ
baseline ” is established by an requ
acceptable SRR and formal cus-
tomer approval (a~zthentication) • Proc
of the System/ System Segmunt alloc

____________________________________ Specification. _______________________________ 
________

System Desi gn Review (SDR) A L L O C A T E D  BASELIN E

The “allocated baseline ” for • Adeq
a CPCI is established by an requl
acceptable SDR and forma l requl
customer approva l (authen-
tication) of the CPC I Part I S Proci
Development Specification.  desig

P r eh rn in a r y  Desi gn Review (P D R )  P r e l i m i n a r y  Design • Adeq,
requl
appi~c

• Proci

Cr i t i c a l  Desi gn R e v i e w  ( C D R ) - ~ Detai led Design • Adeq~
requi
desig

• Proct

Test Readiness  Review ( T R R ) ~~ CPCI Code Under Internal • Satisfi
(Informal Review) Confi gura t ion Control devel(

• Proce
testinj

Functional Configuration Audit (FCA ) Qual i f ied CPCI S CPCI
Formal Qualification Review (FOR) test in

Specif

• Proce~

PRODUCT BASELI? ’~E
Ph ysica l  Confi gurat ion Au dit  (PCA ) S “A S bu

The “ product baseline ” for a its ted
CPC I is established by an accept- config~able PCA and formal customer
approval (authent icat ion)  of the • CPCI

____________________________________ CPC I Part II Product Specification. _____________________________—

~The purpose , p re requ i s i t e s . m d  i tems to be reviewed are summarized in Table 1-2 and discussed in detail  in Section 4.

two elern.’nta that d i s t i ngu i sh  “Form~.l B ase l i nes ’ from “In te rmedia te  Milestones ” are  tha t
(1 )  form.tL baselines involve formal customer approval of configura t ion  documentation (sp ecifications), and
(2) approved specifications a re  put under formal cunfi guration control .

.
~‘ .*For complex CPCI ’s , ir  if top-down developm..nt is followed , a series  of “ inc rementa l”  CDR’ s should be held.

**‘~* Test Readiness Review (TRR) :  Internal rev iew by CPCI development contracto r (customer attendance optional) to establi
prepa redness (adeq uate test procedures , availabi l i ty  of tools , fac i l i t ies  and peràonnel , adequate CPC I configuration cent
etc.) to commnnce qua) 1.fication/acceptance testing .
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Table 1-i. Overview of the Relationship
of Reviews/Audits to Steps in
the CPCI Acquisition Process

Formal Baseline * 4
Audit 4 - Intermediate Milestones CommentE stablished

FUNCTIONAL BASELIN E
nt s Review ( SRR) • Adequate allocation of mission

The system/subsystem “func t ional requirement s to system
baseline” is established by an requirement s
acceptable SRR and formal cue- -

tomer approval (authentication) • Proceed with requirements
of the System/System Segment a) ocation to Cl’ s and CPCI’ s

________________ 
Specification. ______________________________ ___________________________________

n e w  (SDR) ALLOCATED BASELINE

The “allocated oaseline ” for S Adequate allocation of system
a CPCI is established by an requirements to CPCI
acceptable SDR and formal requirements

customer approval (authen- 
• Proceed with CPCI prel imina rytication) of the CPC I Part I design (design ana ’ysis)Development Specification.

a Review (PDR) P re l imina ry  Desi gn • Adequate allocation of CPCI
requirements to a basic design
approach

• Proceed to detailed design

eview I CDR)~~ Detailed Design • Adequate allocation of CPCI
requirements to a detailed
design

• Proceed to code and test

eview ( T R R )~~ ’~ CPCI Code Under Internal • Satisfactory completion of
) Configuration Control development testing

• Proceed with qualification
testing

uration Audit (F~~A) Qualif ied CPCI S CPCI qualification/acceptance
tion Review (FOR) test meets Development

Specification requirements

• Proceed with PCA

PRODUCT BASELIN E
ration Audit (PCAI S “As built” CPCI compatible with

The “product baseline ” for a its technical documentation and
CPC I is established by an accept- configuration management records
able PCA and formal customer
approval (authentication) of the • CPCI Acceptan~efDel lvery

_________________ 
CPC I Part U Product Specification. ____________________________ _________________________________

erequisites. and items to be rev iewed  are summarized in Table 1-2 and discussed in detail in Section 4.

s that distinguish “Forms l Ba sel ines ” from “In te rm ’d ia te  Milestone s” are  that
lines involve forma l customer approval of configuration docum’~ntation (specifications), and
ecifications are put under form.a l ccinf i gurat ion control .

Cl’ s, or if top-down development is  followed, a ser ies of “incremental CDR’ s should be held.

Review (TRR): Interna l review by CPC I development contractor (customer attendance optional) to establish
deq uste test procedures , availability of tools, facilities and personnel , adequate CPC I configuration control ,
ice qualification/accepta nce testing.

— 3—
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Structured review s and audits allow the government to

• ascerta in that the cont ractor is developing he CPCI’. In
an orderly proces s based on well-thought-out and

- clearly defined sequen tial step .;

• determine that each step is complete before the next
development step is started;

• ensure that the contractor has not misinterpreted or
misunderstood the government ’ s requirements;

• ensure that the contractor is not neglecting some facet
of software developm ent suc h as support softwa re; and

• Identify major pro blem area s without attempting to
determine the absolute technical correctness of each
document from the cont ractor (in pa rtic ular the
governm ent cont ractually approves requirements ,
acceptance test plan , and final configuration but should
not formally “approve ” the desi gn) .

F rom the contracto r ’ s point of view , effective reviews and audits
allow him to:

• determine periodically tha t all agencie s involved agree
on the correct ne ss- of his app roach ,

• obtain appropriate technical direction early enough to
avoid the need for expensive rework of downstream
products ,

• obtain fo rmal approva l of requ irements , accepta nce test
plans , and adequacy of qualification testing (but not of
desi gn), and

• close out the project by obtaining fo rma l approval and
accepta nce of the final product and its accompa nying - -

documentation.
0. -

A review or audit shoul d be viewed as a mini-project , subject to
all the rules that apply to any project. The first of these is that a plan
must be prepared. The gove r nment program manager or project engineer
must identif y the personnel to be involved and prep are a , plan for each

part does the same . A detailed agenda for the review or audit meeting
should be prepared by the contracto r and coordinated with the govern-
ment 3 to 4 wecks before the review.

review or audit; he should also make sure that his contractor counter-



The overall definition of reviews and audits , indicating how many
there should ha. nominal sched ules , and the content and scope of each,
should be includ.d in the governIng contractua l doc umentation (contract
clauses , SOW , CDRL).

The government representative in charje of supporting a review or
audit should be aware that reviews and audits can serve purposes in addi-
tion to those explicitly stipulat ed in MIL-STD-1521A (USAF) and should
consider the se when selecting attendees and planning his support for the
review or audit. For exampl e , it is important to assure: (1)  system
familiar isat ion and timely exchange of technical data between government
agencies. (2) using comm.ind (TAC , SAC ) partic ipation in decisions
involving mission ope ration and effectiveness , (3) using co.’nrnand
(AFLC /ALD and appropriate Air Logistic s Cente i’) involvement in supp ort
concept s and unique support requirements , etc .

1a 2 CONTENTS OF THE GUID E BOOK

1.2.1 Section 1: Introduction provides back ground information , in
particular the relationshi p of review s and audits to the system life cycle
and the CPC I development process. This section al so contains a summary
of the purpose s of rev iews and audits.

1 .2 .2  ,~~~~ton 2: Relevant Document s references the government
regulations , specifications , and standards releva nt to fo rmal review s
and audits.

1. 2 . 3  Section 3: Gene ral Guideline s fo r  Reviews and Audits provides
gene ral guida nce to the Air Force Program Offic e and engineering per-
sonnel in the prep aration and conduct of technical review s and audits
relat ing to the acquisition of CPC I’ s for airborne systems. It identifies
the responsibilities of th. parti cipat ing organizations and describes
useful techn ique s for plann ing and conducting review s and audits.
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1.2 .4  Section 4: Guidanc e for Individua l Reviews and Audits provides
detailed guidanc e for each review and audit in the development cycle. In
each case , the purpose and objective of the review or audit are defined ,
the documentatio n and technical /management data to be eva luated are
listed , specific requirements are given and post-review activities are
described.

- 1 . 2 . 5  Appendix: Bibliogra phy of Government Doc ument s provides
additiona l sources of background informat’on related to reviews and
audits.

— 1 1.
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2. RELEVAN T DOCUMEN TS

The following documents are important sources of informatio n
relevant to formal reviews and audits. Additional sources of background
info rmation related to reviews and audits are provided in the Appendix .

AFR 800-14 Volume I Acquisition Management;
Management of Computer Resources
in System s

AFR 800-14 Volume II Acquisition Manageme nt ;
Acquisition and Supp ort Procedures
for Computer Re sources in Systems

MIL -STD-152 1A ( USAF) Technical Reviews and Audit s for
Systems , Equi pment , and Compu ter
Programs

MIL-STD-490 Specification Standards

MIL-STD-499A Eng ineerin g Management

MIL- STD-483 (USAF) 
. Configuration Management Practi ces

• - ‘ for System s, Equipm ent , Munitions ,
~ and Computer Progr ams

MIL-STD-480 Confi guration Control - Eng ineering
Changes , Deviations and Waivers

M IL-STD-48 1A Configuration Control - Eng ineering
Changes , Deviation s , and Waivers
(Sh,rt Form)

MIL -S-52779 (AD) Software Quality Assuranc e Program
Requirement s

S
.13. .
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3. GENERAL GUIDEL Th~ES FOR REVIEWS AND AUDIT S

3.1  RESPONSIBILITIES

The agencies havin g direct responsibiliti es for reviews and audits
are

• the procuring agenc y (with any direct support organizations
such as Aerospace Corporation , Mitre Corporation , SETA
contractors , etc. ),

• the contractors; and

• subcontractors , vendors , suppliers (if software is being
developed under subcontract to prime contract or).

Ot)~er organizations that are important in avionics procurement
and tha t may be appropriately involved in reviews and audits are

. appropriate ACO and AFPRO ,

• the supporting agenc y (AFLC), - -

a the using agc.ncy (TAC , SAC , MAC , ADCOM)

• system externa l inte r faces (EW , ATE , C&C , et c . ) ,

Reviews and audit s are co-chaired by the procuring agen cy and the con-
tractor. However , the government project officer is responsibl e for

e defining goals and ensuring tha t they are met ,

• keep ing affected governm ent organizations involved
(e.  g ..  providing for supporter and user repre sentati on),

• ensurin g that the review is carried out to the appropriate
depth (e .  g . ,  providin g appropriate technical support for
the . - -

Table 3-i summarize s the responsibi litie s of both the contract or and the
procuring agency.

LI . 
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Table 3-i.  Re sponsibilit ie $ (Reviews/Audits )

Procur ing Activity Contractor(s)

• Provide Co-Chairperson • Provide Co-Cha irperson

• Establish review/audit team , • Establi sh agend a . time, place
schedule review of advance
material and provide coord i- • Furnish meeting facilit ies
nated comments to the con- (conference rooms. etc. )
tractor in advance of the
review/aud it meeting; assure  • In adva nc e of the review/a udit .
continu ity in the review team provide appropriate docuni.’n-
where possible tatio n and supp ort ing eng ineering

data ( i . e . ,  items to be
• Provide name , organiz ation , review ed)

and security cleara nce of
each member of rev iew/audit • Ensure tha t review/audit
team schedule is compatibl e with

availability of contract articles
• Define goal s and ensure that and necessa ry supp orting data

they are met
• Prep are and pre sent expository

• Keep affected government brief ing s as appropriate
organizations involved (e.  g . ,
provide for user and sup- C Provide sten ograpner or other

— porter representation ) acceptabl e method to record
inputs to meeting minutes

• Ensure that the review/audit
is carried out to the approTTl- a Perfo r m daily compilat ion.
ate depth (e.g. , provide and coordination with custome r ,
appropriate technical support of meeting minutes
for the review/audit)

• Co- sign 4 and publish a :d
• Revi ew daily minutes and distribute official meeting

ensure that they accurately minutes
ref lect all significant pro-
curing activi ty inputs • Perform follow-up on all action

items resu lting from rev iew/
• Co-sign ‘~ official meeting audit

minutes

• Provide technical direction ,
as necessary (within scope of
contractua l r equirem ents)

. Provid, forma l ( I . e . ,  written)
acknowled gement to contractor

-‘ 
of review/audit accompl ish-
ment after receiving off(cia l
minutes

• Review/audit approva l
• Review/a udit contingent

approva l

• Review/a udit disapproval
Perform follow-up on all act ioi
items resulting from revlew/
audit

~.4IL -STD-152iA(USAF) does not explicitly require tha t the official minute s
be co-signed ; however , It I s recommnnded as a prudent practice and evidence
of mutual agreem ents , accepta nce of act ion Itams , etc .

-16.
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3 . 2  GENERAL REVIE W i~ND AUDIT FUNCTIONS

3 . 2 . 1  Preparing for Reviews and Audits

The required reviews and audits shoul d be specified in the
contract (contract clauses , SOW , CDRL); M IL-STD- 152 1A ( USAF) may
be incorporated by referenc e with program uniq ue exceptions or extension
as appropriate . In addition , the Air Force project eng ineer /ma nager
should prepare a review plan that details the program office review
procedure . For each formal review and audit the plan shoul d define

• the objectives ( e . g . , determine whether or not inter -
faces are clearly defined)

• req uirement s to meet the objective s (e.  g . ,  req ui r e
contractor to submit interface documentation)

• personnel needed to cond tict the review ( e . g . ,  solicit
an interface expert from the engineering organization)

• responsibilities of reviewers (e . g .,  read the interface
docum ent c and subm it a list of discre pancies 15 day ,
before the r eview meeting)

• an agenda , schedu k and a list of the data available for
the review (this document bhould be prepared by the
contractor).

Review and audit activitie s begin well before the review : material
must be prepared and a plan developed . A meeting should be conducted
with the contract 3r before this activi ty star tc to agree en the rev iew/audit
plan. The pa rtici pant who is least prepared for this meeting will be at
a disadvantage; don ’t let it be iou.

• 
I 

For certa in reviews/audits , it is difficult for everyone to review
all of the documentation . Or ganize the available forces and split the
job up into pieces that can be di~.ae thorou ghly (see Section 3 . 3 . 1  for
useful techniques).

Seleciion of personnel for the review is not simply a matter of
making a list of names. It Is impo r tant tha t those selected be available

-1?-



for the whole review cycle (plan , read , listen , comment , follow-tip);
obtain commitments from your management or from the organizati ons
supply ing the reviewers (see Section 3 . 3 . 2  for guidelines).

Significant “homework” is recommended prior to receiving the
explicit advanc e data package associated with a specific review and /or
audit. For example , review or audit team members shoul d familiarize
them selves with such items as the ROC , PM i) , PM ? , CPDP , C RISP ,
RFP , contractor proposals , resulting contratt s (particularly the SOW ,
CDRL and bpec i.fications/exhibits, if any , and the official minutes and
data packages from any prior reviews and audits.

Fo r nal reviews and aud its are tied to major milestone s on the
project and to the related CDRL deliverables. Your superiors will
expect a report on the review , and you should learn in adva nce what
area s are of primary concern and place corresponding requirement s
on your contractor , The applicable pa rts of MIL-STD- 152 1A are dis-
cussed in Section 4 for each review and audit.

As part of preparing the review plan , you will need to evalua te the
review/audit and determ ine the following:

• goals of the review or audit in spec .fic ter r~is ( i . e . ,  not
goal s that could app ly to any review);

• skills needed on your team;

• decisions you must make (e. g. ,  authorization to proceed to
detailed design) and what the review must show for you
to be able to make those decisions; and

• who might be affected by the results of the review or
audit (thi s will suggest persons who shoul d be invited for
info rmation or concurrence).

Recognize that a good review/audit costs money; include the cost
in your proj ect bud get. Be sure your contractor is financ ially and
technically pr epared to do his part of the job. A major pitfall is to
skimp on reviews in the mistaken belief that this will save the govern-
ment money and schedule. Experienc e has shown otherwise.

k 
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In planning the review or audit with your contracto r , request tha t
he bring people who can define the situation and deal with problems ,
othe rwise much time (and money) will be wasted.

3 . 2 . 2  Location of Reviews and Audits

Hold review and audit meetings where the needed information is
located. In most cases , this means at the contracto r ’ s facility , and ,
unless you otherwise specify in the contract , they must be held there.

There may be some complications if the software is being developed
by a subcontractor and the prime contracto r wishes to hold the review
at his own facility . If the software is very complex it is bette r for the
government if at least the PDR and CDR are held at the software sub -
contractor ’ s facility . Try to make the decision on subcontracto r parti-
cipation prior to finalization of pertinent contracts ( i . e . , SOW ’ s and
CDRL ’ e). Get the contractor ’ s commitment .

3.2 .3  Conduct of Reviews and Audits

As previously menti oned and as shown grap hically in Figure 3-1 ,
a review does not consist of a review meeting only. It is a mini-project
and should be managed accordingly. The following elements, shown In
Figure 3-1, are essential parts of the review process.

• The plan, which includes the schedule, the material to be
reviewed , the objectives of the review , the pa rtic ipant s and
their responsibilities , and the means of followin g up on
action items.

• The schedule and agenda , published and distributed to all
participants at least three times:

1. as early as possible to let them know what is expected;
• 2. just before their action is needed , as a reminder; and

3. with the material to be reviewed. _
•‘A~ —~c n

• The pre -review/audit planning meetings with your contractor
(to work out details) and with-your own review team -(to ensure
that all bases are covered and all pa rticipants know their jobs).
These meetings should cover the topics to be discussed at the
review and administrative details , and the follow-up plan. 

-
•
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• Distrib ution of review/aud it material supp lied by the con-
tractor. You must decide if the contractor should handle
the distribution or should send copies to you for distribution.
The former is faster , but you should follow up. Action
requests should be sent to the reviewers identifying the
mat erial they are responsible for reviewing and should include
a form for their resp onse.

• Collection of comments from your reviewers. These should be
consolidated before the review/audit meeting (or meetings).

Tabl e 3-2 is a summary of the personnel anca actions associated
with pre-meeting activities.

If the preparations have been adequate , the review meeting will be
productive and will achieve its goals. The meeting normall y consists of
presentations by the contract or per sonnel , followed by questions and
answers. Side meetings may be held to work any special technical issues
and , perhaps , detailed interchange on necessary changes to draft docu-
mentation. Agreement s and action items close the meeting.

NOTE: It is impo r tant to obtain co-signed minute s contain ing
written agreem ent s, action items , etc . before the review/audit ends.
If it runs for several days, they should be obtained on a da ily basis;
otherwise , there will be confusion on the last day about agreement on
specific points.

Some general points to bear in mind for review meetings are
the following:

• Keep proper records of the meeting ( see Section 4 . 1 . 3 . 4
of MIL- STD- 1521A) ; all action items shoul d be in writing ,
clearly assi gned to an organization , and have due dates.

• Avoid verbal agreements without formal docum entation;
contractual implications must be clearl y understood in
each case; otherwise, the agreement may b~ forgotten
or misconstrued , the contracto r may believe tha t he has
received technical direction when you had no such intent,

• and, your technical support may be pre -empt ing your
responsibility ( review all data communicated to the con-
tractor). Obtain assistanc e (e. g..  PCO , .ACO) for potent ial
contractua l implications.

• -2o..
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Table 3-2. Content of Pre-Review /Audit Milestones

Milestone Personnel Invo lved Agenda /Actions

Preliminary Planning Meeting USA F Project Engineer I. Review objectives
with Contract o r USA? Review Co-Chairman 2. Rev uw sched ule

Contractor Project Manager 3. Rev Iew location
Contra ctor Review Chairinan 4. Documents to be d istr ibated

I prior to rev iew
5. Agenda for revi ew meet ing
6. Handling of review comment s
7. Action item .ybtc ni
8. Approvals and author izatio ~-’

expect ed from governm ent

Negot iate w ith agencies USA? Project Engineer I. Background of proj ect
for people Agenc y Management 2. Relevanc , to agenc y

Agency technical group s 3. Proj ect review needs
whose support you seek 4. ~~~~ ski lls or name.

you want and why
5. Commitment of names to a

schedule

Prepare plan for rev iewlaudet USA? and Contractor Co- Issue plan with obj ect iv es ,
Chairman schedule. , document

descriptions

Desi gnate assignment s USAF Review Co-Chairman i. Define government objective.
to
~~
iemhers of rev lew/ USAF Project Manager 2. Define how review w ill meet

object ivesS? lected rev iewers if needed
3. Ass Ign ta.ks to reviewers

(what to read , what to
com ment on ).

Final Plann ing Meet USA? and Cont ractor Co- - 1. Final rev iew schedul e
w it h contractor Chairman 2. Final review document list

3. Final meeting agenda
4. Documents for government

s ignature (actual documents .
or specim ens).

ls~ue R.vlaw Notice (COfl~ USA? Co-C hairman 
— 

Issue lotice of review fromtracto r prepared Agenda gover nment program office.Is an altachmentl 
______________________________ ____________________________________

Meet wit h your review /audit USA? Co-Cha irman I • Review objecti v es
team, plen. assign All governm.nt reviewers 2. Material to review and schedule

3. How comments are to be written ;
- -4 : . t  when due

4 LIst of review task, and assign-
ment s

S. Ground rule, and forbidde~itop ic s

Comments In from USA? Project Engineer I. Tabulate all con unents Into
rev iewers USA? Co-Cha irman one dscun’tent

L 

- 2. Prto rttt ae
~. Send to cont ractor ~.rior to

rev iew meetin g
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• Do not let the review meeting get out of control ; brief your
people on the object ives of the project. Define “forbidden ”

• areas (such as discussing design before the requirement s
are defifled); ask the contractor to do the same.

• Do not let the contractor keep you from finding out what is
going on with subcontractors , suppliers , and vendors. If
he takes the position that it is his respo nsibility, gently
remind him that it is your responsibility to see that the
government ’s Interests are being served .

• Ask each reviewer to summarize for you in advanc e how
he will know whether ‘r not all applicable specifications
and regulations have been met. If your project is too
small to have individual reviewers do thia , do it yourself.

3 .2 .4  Closing Out Reviews and Audits

A review does not end when the flip cha rt s are folded and the crowd

leaves. Most reviews uncover discrepancies and problems, and some
action is required for each one. Onl y when the action is sat isfact ori ly
assigned and the response evaluated as satisfactory can the review be
considered closed out. In general , the government is expected to evaluate
work done and authorize future work and provide technical direction as
required. The outcome of a review of par ticular item can be

1. review fully acceptable; -

J 2. review acceptable with discrepancies noted and action items
covering discrepancies accepted by the contractor; and

3. review unacceptable , the contracto r told to try again (in this
case , the schedule must be revised and a date for a new
review determined) . Rescheduling should be documented
in the minutes. -

For each discrepanc y noted in case 2 , one of the following actions
is required.

(.  Rejected (you and the contracto r must egree).

2. Deferred to a future review ( sut~h action is often taken —

when a comm.~nt is valid but premature , such as a
comment on a desi gn concept made at a review of
requ irements).

3. A solut ion Is generated; It is tben
1
ireviewed and accepted

(or Iterated; If necessary) by the contractor and the govern-
ment program offic e and suitably documented.

-23-
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A particular type of discrepancy to be wary of is the “TBD” (to
be determined) i . e . ,  some value to be dete rmined later. Keep track of

these ; assi gn action item s with dates for the TBD’ s to be convert ed into
- real data.

Be sure your cont ractor has an action item s system to record
agreeme nt i and ver ify follow-up . Assign someone to follow u~~on action
Item s status; the review is not closed out until all action item responses
have been ~valu.-ted to the government’ s satisfaction and items fo rmally
closed out .

‘ Review both the contract and the project plan to see if any
agreements reached at the review require modification to either docu-

ment . Even when changes are financ ially in scope , they may require
a cont ract change. (For example, the cont ract calls for use of SIN/COS
routine X; agreement made to use routine Y at no cost to the govern -

ment , but the provisions of the contra ct have changed and need updating,

even thoug h it has no cost impact ).

The final step in any review or aud it is to evaluate the work
completed and to authorize work on the next phase of the project. If

• the review/audit is jud ged unsatisfactory it may be necessary to resched-
ule the review or aud it for a later date when the contractor will be read y.

- If an additi onal formai review is not requir ed , it may be

advisable to hold a meeting to close out action items. This proce dure

is especially important where work has been accepted contingent upon

the completion of a number of major action items.

The responeibi litied of the governm ent in reviews and audits are:

— • Evaluate work perfo rmed (document s and info rmal dat a),

• Provide techni cal direct ion as necessary,

t1f you put Mfl.. -S-52779 (AD) on the contract , you will require this
as part of the contractor’ s QA activity.

-24-
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• Approve review/audit official minutes (afte r iteration
as required)

• Written acknowl~dgement that review/audit was
accomplished , and

• Followup to closeout of action items.

3.3 OTHER GENERAL GUIDELINES

3 . 3 .  i Some Effective Reviewin g Technique s

There are several techniques that can inc rease the effectiveness
of reviews; in most cases , all these techni ques can be applied . It is a
good idea to go over the techniques with your reviewers as a means of
helping them give you their best. The techniques to be discussed are:

• assigning reviewers’ point s of view,

• outlining before opening,

• tracing a stimulus-response chain through the software,

• deci sion-oriented reviewing, and - 

—

• commenting on reviews in writing and in terms of
specifics rathe r than general satisfaction or
dissatisfaction,

Assigning Reviewers ’ Point s of View. An easy way to manage a review
is to give all of the review material to all reviewers and let them read as
they choose. It is a bad way to manage a review. Some topic s will be
covered too much; some, not enough, or not at all. The sheer volume of
the material may cause reviewers to browse instead of reading ca refully.

The solution is to assign different “ points -of-view ” to differ ent
reviewers. Each reviewer can then carefully select the portions he
needs to review. Typical point s of view that can be assigned to
reviewers are :

• feasibility (Can it be built within budget, on schedule,
and run on the selected machine? ),

- 
- - 

4
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• interfaces (Do we understand correctly just how the
software connects to the rest of the system?),

• operabili ty (Wil l it real ly do the job the Air Force
needs done?),

• supportability (Can it be operated and ma intained
by the kind s of personnel proposed? ), and

• adversa ry (Are there deficiencies or weak spots tha t
can be exploited by an adversary?).

Outlining Before Opening. The general idea of this technique is to check
for completeness and to keep you in command of the review material .
The process beg ins when you get your reviewing assignment (or lay
out your revie~ plan) . At that point you decide , a priori , what you
expect to see in terms of:

• topics covered and topic s omitted ,

• depth of treatment (e.g., flow charts, equations, final
code),

• pages per topic ,

• problem. you expect to see defined and dealt with,

• topic s on which you expect no problems ,

• type of document (first-draft, engineering, final),

• coherenc y of document (e. g., all software packages
consistent , or is some inconsistenc y to be expected at
this point), and

• traceabil ity of requirement s (should they be traceable at
- 

this point).

Now whe z~ you begin to read the material , you will be checking
against a set of expectation ,’. These expectations keep you alert and
give you a basis for jud gment . J 

-

Tracin g Stimulus-Res ponse. A common mathod of anal yzing avionics
software is by function: sensor Input , alignment and calibration ,
instrument compensation , navigation , and fire control . An alternat e
technique is to examine the software in terms of stimuli input to the

—26. - 
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system and reaponcea genera ted by the system . For exampl e, you might
take a rada r tracking return and follow it through the software until it
results in some externally visibl e action such as a weap ons release
command. This technique Is effective for analyzing avionics software
because the major function of such software is to close control loops
either directly or through the pilot.

A complete check (desir eab le for critical software) would mean
examining all uLput stimuli and tracing them throug h to outputs , but this
completeness may be too time-consuming and expensiv e b r  a review.
An alternative approach is to select four to six input s and trace them;
half shoul d be from the most critical loops , w ith the other h..lf chosen at
random. If you find problem s with this sampl e , mere analysis is
indicated. The types of problem. likely to be uncovered with this
techniq ue are:

• undefined actions for special cases , -

• incorrect responses under some (or maybe all) conditions ,

• inputs never used , and

• outputs never generated.

Decision-Or iented Reviewing . An excellent way to ensure the value of
a review is to orient it towar d the decisions that must result. First ,
list the decisions that you will have to make after the review (e. g.,
authorization to code). For each decision , define what you need to know
to reach that decision (e. g., are there plans and standard s for coding. .
is the design complete. . . ) .  Then review the material (or structure the
review) to produc e the info rmation needed .

One adva ntage of thi a approach is that it avoids the embarrassment
of finishing a review and finding that you did not learn what you needed to
support a logical decision. Another is that It is a test of relevance, 

-

allow ing you to avoid topic s that are useless to the purp ose of the review.
Table 1-2 (Section 1) provides capsule summaries of the purposes , and
henc e the decisions required , for each type of review.

-

•

-2?-
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Commenting in Writing. A good set of written comments can be one of

the most valuabl e products of a review; conversely, one of the least 
-

usefu l products of a review is unrecorded comment s or worthl ess

written comments. Your reviewers should have some guidelines on
writing c o m m e n t s .

• All comments must be written, and the person making the
comment is responsible for putting it in writing (unless
that action is specifically assigned to someone else).

• A comment must clearly identify the problem, as opposed
to stating only a proposed solution; any solutions proposed

• must be clearly separated from the problem.

• A problem must relate to some defined system issue.
For example , the comment “has inadequate comments
in the code ” is not acceptable; it should read “violates
the requirements for code commenting standards in
Section 3. 6. 1 of the project plan” or “violates the
requirements for maintainability in Section 4. 7 of the
statement of work.”

• Comments should be ranked in some order of importance
either by ranking directly or by some scoring scheme
such as: Level 1, violates contract or will cause system

- 
failure; Level 2 , results in marginal system performance;
Level 3, results in subopt imnal system performance; 

- - 
-

Level 4, other.

Unless you, the project engineer/manager in charge of the review,
create such guidanc e for your reviewers you may be inundated by corn-

~ ment s that you cannot use or that are irrelevant .

3 . 3 . 2  Selecting Reviewers

Many review s fa il before they start simpl y because the project

eng ineer did not devote enoug h effort to lining up the r ight reviewers.

Poorly chosen reviewers can actually dec reas e the effectiveness of
review team . Thus , a few extra hour s .~ ent at the beginning getting

the right people has great leverage for -iownstream perfo rmance.

-28- 
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The three basic conside rations in selecting reviewers are:

• determining the technical skill s needed to conduc t
the revi’w ,

• find ing peopl e who know how to rev iew and will spend
the t ime , and

• identifying people who must be invited for info rmation
or concurrence.

Technical Skill s. Study the objectives of the review/audit and then
decide what skills are needed . You have seven main s urces of skills:

1. your own program office ,

2. supporting/using agencie s (e .g. , TAC , SAC , AFLC),

3. your internal engineering organization (e .g . , ASD/ EN , 
-

SAMSO/AW , and SAMSO/YC),

4. Air Force laborato ries , - -

5. SETA agency (Aerospace , Mitre , etc.) ,

6. SETA contractor (if there is one), and

7. AFPRO , ACO, etc .

Review Ca pabilitie s. You cannot always control reviewer selection ,
and ideal reviewers are not always ava ilable. You should try to get at
least a few key peopl e who are good reviewers. A good reviewer will

• se~ how well it will work as designed , not how he
would design it;

• take clear positions and stand by them;

• conduct himself professionally and inspire trust (other-
wise , contractor personnel may withhold information
for fear of personal consequencies);

• focus on identif ying problem s, -not on solving them tn real
time during the re~ iew meeting;

• be capable of identifying errors of omission as well as of
commission; and

• write pertinent comments.
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4. GUIDANCE FOR INDIVIDUAL REVIEW S AND AUDIT S

A series of technical reviews and configuration management audits
should be scheduled and conducted at meaningful points (corresponding
with forma J “baselines ” and intermediate milestones , see Table 1-1)  in
the CPC I acquisition process t~ permit assessment of progress and pre-
pare for the next development step and to establish new baseline config-
uration identification s for the product. This section discusses the seven
reviews and audit s specified by MIL-STD- 1521A ( USAF) and an additional
informal (contractor internal) Test Readiness Review (TRR), see Table 1-1

/ 

- 
and subsection 4.5 , which corresponds to a meaningful intermediate mile-
stone. For each airborne systems acquisition, the specific number, con-
tent and scope , and conduc t of the reviews and aud it s should be included in
the governing contractual documentation (SOW and CDRL) to assure con-
tractor committment of adequate technical and financial resources to
support meaningful reviews and audits .

The technical reviews (SSR , SDR PDR , CDR , TRR) are primarily
systems engineering or design oriented and focus on CPCI requirements
definition / allocation , desi gn and test preparat ion.t The audits (FCA , PCA
and FQR) are primarily configuration management oriented and focus on
CPCI performance qualification and configuration identification verification.
Time phasing of the reviews and audit s versus system and CPC I life cycle
activities is shown in Figures 1-1 and 1-2.

General guidance in planx’.lng, preparing, and conducting reviews and

audits was provided in Section 3 (e. g., responsibilities of the participating
organizations , specific techni ques for effective reviews and aud its, etc.)
This section provides detailed guidance for each review and audit to the
Air Force Project Office and engineering personnel responsibl e for the
acquisition of CPC I ’s for airborne systems. The app r oach in subsections
4.1 through 4.8 Is to provide a summary “checklist” table accompanied
by a brief narrative highlightin g leverage Issues , unique preparations , etc .
for each individual review and aud it .

Throughout this guidebook , reteren ~e to a CPCI Development Specification
includes the interface and dats requirements specification if these volumes
are produced separately .

-31-
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4.1 SYSTEM REQUIREMENTS REVIEW (SRR)

System Requ irements Reviews (SRR ’s) are also called system/
system segment requ irement s reviews. SRR ’s are in .process reviews
which may be conducted any time consistent with :on~~act provisions;
however , they are usually conducted on concept definition contracts or
early in conc ept validation contracts for a new large-scale system .
Tabl e 4.1 provides a summary of SRR.

4.1.1 Levera ge Issues

The primary objective of this review is to evaluate and approve the
all ocation of system/system segment requirements against validated
mission requirements. Another major objective is to evaluate the pro-
gress of the systems engineering analyses/studies and design synthesis
efforts toward convergence to an optimum system/subsystem configuration.

From the viewpoint of eventual CPCI acquisition, the major objective
is to evaluate the preliminary approach to allocating system/subsystem
requirements to embedded computer resources actd validating the appli-

— cation; e.g.,

• Requirements definitive and unambiguous ? How many
“TBD’s ’?

• Technically feasible ? For example, interface rates
versus “ real time” constraints . High risk elements ?

• Numuer and complexity of interfaces?

Other considerations include: responsiveness to SOW, traceability
to requirements (possible contractor gold plating), and testability of
requirements.

Satisfactory completion of SRR and formal customer approval of the
System/System Segment Specification es tabi ishes the system/system
segment Functional Baseline.
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4. 1.2 SRR Post-Review Action 

-

After completion of the SRR the contractor is responsible for
publishing and distributing the official (co-signed by customer and
contractor) SRR minutes. The minutes should clearly record all agree-
ments and all action items, including suspense dates , and assign specific
responsibility to the Procuring Activity and/or the contractor. The
Procuring Activity provides formal acknowledgement to the contractor
of the accomplishment of the SRR after receipt of SRR minutes.

4.2 SYSTEM DESIGN REVIEW (SDR)

The System Design Review (SDR) evaluates the system/system
segment synthesis, including the supporting systems engineering analyses
and studies , resulting in the allocation of system/system segment
requirements (System/System Segment Specification) to Individual equip-
ment configuration items (Cl’s) and computer program configuration items
(CPCI’s), to establish a requirements baseline as reflected in a Part I
Developm~ nt Specification for each CI and CPCI. SDR is usually the final
review prior to submittal of the Validation Phase products or as the
initial review in the Full-Scale Development Phase for systems/subsystems
not requiring a formal Validation Phase. Table 4-2 provides a summary
of SDR.

4.2. 1 Leverage Issues

The Procuring Activity should evaluate any changes to the System/
System Segment Specification (Functional Baseline) for consistency with
validated mission requirements and ensure that all System/System Segment
Specification requirements, including pè rformanc e and test requirements,
are optimally assigned , and traceable to, Cl’s and CPCI’s. -~
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The development/suppo rt concept for each CPC I , as specified in
the Computer Program Development Plan, should be carefully evaluated

-

• 

to ensure:

• completeness (nothing has been overlooked)

• technical/management adequacy, and

, schedules and projected costs are realistic.

The key decision at SDR, associated with CPCI acquisition , is approval* 
- 

-

of the CPC I Part I Development Specification. Requirements problems
(inconsistent requirements, incomplete requirements , missing require-
ments, over-constraining requirements, incorrect requirements, etc.)
not detected in the approved Part I Development Specification may not -

surface until very late in the acquisition cycle (e. g., integrated syett~ms
testing or operational use) with resulting major re -wcrk required and —

corresponding cost and schedule impacts. The Procuring Activity should

• ensure that Part I Development reflects an understanding 
- 

-
-

of the operational mission;

• require that the contractor produce analyses demonstrating
the completeness, feasibility and testability of the require-
rnents set and consistency with system/subsystem req uire-
inents and external interfaces;

• analyze each individual requirement to verify

• proper and clear statement which distinguishes between
mandatory requirements and design goals or options ,

• compatibility with system level objectives, where
appropriate,

• technical feasibility and risk

* Satisfactory completion of the SDR plus formal customer approval
(authentication) of a CPCI Part I Development Specification establishes
an Allocated Baseline for the CPCI as the basis for the ensuing prelim-
nary design effort. The objective Is to review a complete draft of the
Part I Development Specification at SDR and make any required changes
as part of the SDR action item close-out process permitting an approved
(authenticated) Development Specification as soon as possible after SDR.
The risk associated with delaying the authentication of the Development
Specification until PDR , as has been done on some projects, is the
potential compromise of some or all of the CPCI preliminary design
effort .
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• testability.

• completeness ( i .e ..  ident ify TUD’s, explicit or Implicit), and

• identification of any necessary design constraints.

• require that the contractor justif y all “not applicable ”
and explain all “to be determined” entries including an

- approach to resolve them;
- - 

• ensure that the all ocated irter faces are explicitly Ident ified
and detailed in term s of mesaage formats , update rate s, etc.;

• determine the cctnpati~ility of the requirements set with
contract schedul e and fund ing, and other project resources
(personnel , facilitie s, etc.) ;

• ensure every req uirement will be tested (i. e., Development
Specification , Section 4 accounts for every requireme nt in
Section 3); and

• ensure that the total requirement set provides an adequate
basis to begin preliminary design.

4.2.2 SDR Post-Review Action

Afte r completion of the SDR, the coz tractor is responsible for
publ ishing and distributing the official (co-signed by customer and contractor)
SDR minutes. The minutes should record all agreements and all action
items , including suspense dates , and assi gn specific responsibili ty to the
Procuring Activity and/or the ‘~ont ractor . The Procurin g Activity provides
formal acknowled gement to the contractor of the accompl ishment of the
SDR after receipt of the SDR minutes.

4.3 PRELIMINARY DESIGN REVIEW (PDR)

The PDR is a formal review of the basic design concept for a CPCI
which establ ishes a preliminary design approach and the Implementat ion
and test plans necessary to proceed into detailed design and development.
Table 4-3 provides a summary of PDR.

4.3.1 Leverage Issue s

The key decision at the PDR for a CPC I is to determine if the con-
tractor ’s basic design approach and associated implementation and test
planning provid, an adequate basis for proceeding to detailed design.
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The following actions should be considered by the Procuring Activity .

a. Require the contractor to demonstrate that every requirement
In the Part I De7elopmPnt Specification (inc’uding approved
ECP’s) has been properly accounted for (and is traceable)
in the des~gn.

) . Ensure that the de~ai gn is valid (complete, consistent,
fea~ ible, maintainable, and testable).

c. Require the contractor to demonstrate that the aggregate
design budgets (e. g., storage , timing, accuracy ) satisf y
the Part I Development Specification, and additionally,
do not exceed the limitations of the CPCI’s physical and
functional environments.

d. Evaluate the adequacy of design tradeoff studies and pre-
liminary performance estunet es substantiating baric 

-

design approach and algorithm selection. Identify high
risk areas , if any , and approach to risk reduct ion .

e. Ensure adequate interface definition with equipment Cl’s and
other CPCI’s, including corre sponding test requirements.

f. Ensure Part I Development Specification is adequate and
complete . Evaluate any proposed/approved changes to
previously authenticated version.

g. Review Implementation planning (e. g. ,  required tobis and
facilities) and test planning for adequacy and completeness.

h. Identif y any open issues of a technical or contractual nature ,
(e. g., any requirement s not satisfied) including disposition and!
or approac h to resolve the issues documented in the PDR minutes).

4.3.2 PDR Post-Review Action

Alter completion of the PDR , the contractor is responsible for
- 

- publishing the official (co-signed by customer and contra ctor) PDR minutes.

- - The minutes should clearly record all agreement s and all action Item s,

including suspense date s, and assign specific eeaponsib llity to the Procuring

Activity and/or the cont ractor. The Procuring Activity provides formal
acknowled gement to the contractor of the accomplishment of the PDR afte r
receipt of the PDR minutes, but should not formally “ approve” the

• preliminary design.

r
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Table 4-3. Sununary Preliminary Desi.
Review (PDR) Acquisition of -

CPC I’ s for Airborne Systems

Items to be Rev i.wed

PDR P~~P05e Otbsr Tech. lcal/Managem.nt Data
Formal Documentation (Contra*.tor Preseatatio~s,

Internal Report., ste.)

• Th. PDR f~~ ...ch cpci . Evaluate the basic design approach for tompl.teness, • Updated System/System • CPCI functional flows to the level of flow -

(may be grouped) j s  adequacy m d  compatiblity with allocated require. Sepnen~ Specific.tion charting that identifies allocation of Part t
held early in the Full monte (Part I Development Specification). e.g. • (if necessary). Development Specification r.quir.ments tu
Scale Development 

• E sure compatibility of the design .pproach with • Final Part I Develop~ 
individual Computer Program Component.

Phase (between SDR and the Part I Development Specification, meet Specification for (CPC s) and depict. the sequence of opera-
CDR) when sufficient each c~’cz. tions within the CPCI and within a camputi
design analysis has • Evaluate the progress, technic.l adequacy and program component at least to~~ Part I pe
been accomplished to risk resolution (on a technical , cost , and • Partia l Part II Product cessing requirement level . -

arr ive at a compnt.r schedule basis) of the selected design appi’o.cb. S~eclficatlon for each
prog:em architecture e For each ~~PCl, establish the existenc e and corn - 

(~
•PCI missing only the ~ Storage allocation charts detailed for sack

CPCI as a whole , des-ribing the aflocatio sand overall modular patibility of the physical and functional interfaces detailed compon nt level of available sto rage to individual Compute,structure which will between the cPcl, other CPCI s, hardware Cl’ s. flow charts; “build to”
provide the basis for and facilities, flows will be in CDII Program Components (CPC’s). Identifica-
detailed design. ‘as built” flows tion of timing eq sequencing

Review all changes to the System/System Segment ape- will be in final ver sion requirements, and relevant squipsuent coe
• Availability of an roth - e 

cificat ion and Part I Development Specification to ensur prior ~~ PCA. stra int , used in determining the allocation
enilcated PaTt i Devel - that they are prop erly incorp orate d~in the basic design should be provided.
opunent Specification is approach , the draft Part II Product Specificat ion , and 5 Preliminary Qualification 

• sising and timing estimates and bud gets,a prerequisite for any test planning. (Acceptance) Test Plan
CPC I to be PDR ’d. for each CPCI. • Descr iption of CPCI control functions

e Review status of all negative and pro visional ent ries including the executive control and start /
suc h as “not applicable ” (N/A) or “to be determined ” e Preliminary Data Base

Document for each ~~~ 
recovery feature. for the computer pro .

(TED) in Sect ion 4 of the System/System Segment gra in .ystmn, method of initiating system
Specificat ion and Part I Development Spec ification. • operation , and features that permit recoy.
Review all positive entries ‘or tech nical adequac ,.. cry from system malfunction.

e Review all detailed functional interf aces , and cor t es- e Description of the overall hisrarchial
pond ing test requ irements , with hardware Cl’ s and with structure of each ‘~PCI and the rationale -

other CPCI’.. Review word lengths , mci sage fc rmats , for the indicated functional decomposition -

transfe r rate. , timing, storage implicat ions , etc . At into components , routines , etc .
this time, applicable interface, between a CPCI and
system hardware Cl’s should be sufficiently defined to . Description of the data base .tra cture/

permit CPCI design to proceed independently. organi zation to a level that ident ifie, data
types and characteristic s, structure lay-

, Review the c~ ci interactions with Human Fact or out , and allocation of data sto~age
requirements. Review all men-machine interfaces e Design trade-off s~udie., e.g. • synchro-
for feasibility, adequacy and completeness. nous, asynchronous , or hybrid executive;

• Review/evaluate the overa ll structur , of the CPCI for algorith m alternative.; etc.
completeness and adequacy, with emphasis on the
following : • Preliminary performance estimates.

• Allocation of Computer Program Components e Interfac ., definition between the CPCI,
(CPC ’s) to the function. (requirements) deline- hardware Cl’s and other CPCV5,
ated in the Part I Development Specification and
functional flows. • Identification of unique security require. -

ment s, if any, and a descri pt ion of the
e Storage requirements and allocation , techniq ues to be used for satisfying them.
• Computer program operati hg sequences. e Ident ificat ion of any resnirancy requ ire-
• Design of the data base. ment s and a descriptio n of the techaique

for implementing and testing reentrant
- routines.

• Analyze critical timing requirements of the system as e Descrip tion of the ava ilability , ad equacy ,
they appl y to the CPCI to ensure that the proposed CPCI and planned utilization of tools and facilit
design approach satisfies the timing requirement.. • for CPCI development , including Systesu~
Review execution time estimates for reaso na bleness CPC I exercising.
and compat ibility with timing requirement .. - 

• Descrip t ion of any special simulation , da
• Review interface test requirements specified in Sec- reduction , or utilit y tool s that are not

tion 4 of the development spec ification for compatibti - deliverable under terms of contract, but
ity, currency, technical adequacy, elimination of redue which are planned for use duri ng pr.gran
dent test . Ensure that all associated test documents develop5fle~~.
reflect these interface requirement.. e Status of all ECP s and DPR ’s against -

e Review test planning documentation to ensure that the each CPCI.
test program satisfies the test requirements specified -

in Section 4 of the System/System Segment Spec ifica-
tion and Section 4 of the Part I Development Specifica-
tion ,

• Ensure that all test planning documentation has been
updated to include any new test support r3quirements .

Th. two elements that distinguish ‘formal baselines’ from “intermediate milestones” are that (I)  formal baselines Involve format costum er approval of conhigoratie
docosnantatfan (specifications), and (2) approv.d specifications are put wider formal configuration control.

Formal Baseline*EstabIi.hed: I Iatsr~endIate Milestone,
LN/A P,.llmisary Design Aopresck
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4.4 CRITICAL DESiGN REVIE W (CDR)

The Critical Design Review (CDR) is a formal review conducted on
each computer program component (CPC) of the CPC I before tran slating
the engineer ing language , logic, and algori thms to coded instructions.
The CDR ensures that the deta iled design solution and assoc iated imple-
mentation plans and qualification/acceptance test planning satisfies the
requirement s of the Part I Development Specification and establ ishes the
detailed design basis for the CPCI .

If top-down development is specified, where upper levels of the CPCI
hierarchy are designed/developed before lower levels, a ser ies of pro-
gressive ( incremental) CDR. ’s is required. For large, complex CPCI’s,
rega rdless of devel opment methodology, incremental CDR’ s are a common
practice to review logical groupings of CPC ’S. Table 4-4 provides a
summary of CDR .

4.4.1 Levera g’ Issue s

The key decision at CDR for a CPC I is whether or not the contractor ’s
detailed design baseline and assoc iated implementation and test planning
pr ovide an adeq uate basis to proceed to coding and testing the CPCI. The
Procuring Activity should: -

a. Require that the contractor demonstrate that every require-
ment (Part I Development Specification ) has been properly
accounted for , and is traceabl e to , the detailed design.

b. Ensure that the detail ed design is val id (complete, con-
sistent , feasibl e, ma inta inabl e, and testable).

c. Ensure that the detailed design and critica l parameter
budgets (e.g. , storage , timing, accuracy) for the CPC I’s
do not collectively exceed the limit s given in the Part I
Development Specification , and additiona lly, do not exceed
the limitati ons of the CPC I physical and functional
environments .

d. Evaluate the de sign evaluati on and tradeoff studies and
performance estimate s substantiating the detaUed design.
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e. Review current , deta iled implementation planning and
qualification/acceptanc e test planning for adeq uacy and
completeness. Approva l of the Qualification (Acceptance)
Test Plan provides a contrc iled definition of the project ’s
acceptanc e test program.

f. Identify and discuss any critic al Issues, e. g., any
requirements not satisfied , and provide a resolution
of the issues.

g. Identify specific computer programming ( “build to”)
documentation which will be released for coding and testin g.

4.4.2 CDR Post-Review Action

After completion of the CDR , the contractor is responsible for
publishing and distributing the official (co-signed by customer and con-
tractor) CDR minutes. The minutes should clearl y record the disposition
of all critical issues , other agreements and all action items , including
suspense dates, and assign specific responsibility to the Pro c.urin g
Activity and/or the contractor . The Procuring Activity provides formal
acknowledgement to the contractor of the accomplishment of the CDR after
?eceipt of the CDR minutes , but should not form ally “ approve ” the design.

4.5 TEST READINESS REVIEW (TRR)

The Test Readiness Review is an informal review and is not required
by MIL-STD-1521A (USAF). The TRR is a commonly used internal review
by the development contractor to review development test results and
evaluate preparations for qualification testing, including the CPCI con-
fi guration control approach/procedures, prior to commenc ing qualification/
acceptanc e testin g. Customer atte ndance is optional , but as a minimum
the procuring activity should be appris ed of the results of the internal
review 5 Table 4.5 provides a summary of the TRR.

Many CPCI development contractors establish an Inte rnal Review
Board (IRB), at the outset of a CPCI development, composed of appropriate
senior pers onnel not otherwise Inv olved in the project activity . This
group conducts the TRR , dry run s the formal reviews and audit s, and
schedules other internal techni cal reviews at significant milestone s
( e. g., review PQT results) Intermediate to baselines, at the discretion
of the IRS chairman. A contracto r project office representative may
serve as IRB Secretary.
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4.5.1 Leverage Issue.

The key decision at the TRR for a CPCI is whether or not project
prep arations to commenc e 4uallficat lon/accepta nce testing are adequate.
The In ’ernal Review Board (IRB)

a. Ensures the adequacy, traceability and completeness of
accomplished development testing and pla nned qualificat lon/
acceptance testing against the requirements of the Part I
Development Specificati on.

b. Evaluates the preparations for qualification/acceptance
testing (procedures, tools/facilitIes, personnel, CPCI
configuration contro l app r oach /procedure ., etc.). -

4.5.2 TRR Post-Review Action

After completion of the TRR , minutes are prepared, signed by the
IRS chairman and distributed to project personnel and top management.

• The minutes should clearly record all action items, assignment and
suspense dates , and th~s board’s recommendations.

4.6 FUNCTIONAL CONFIGURATION AUDIT (FCA)

The Functional Configuration Audit (FCA) verifies ~he CPCI’s actual
• (teat) performance compliance with the Part I Deve 1oj~ment Specification ;- -

requirement s . Test data are reviewed to verif y that the CPC I met all of
the requirements associated with its Allocated Baseline. For CPCI ’s
developed at government expense, a satisfactory FCA ia a prerequisite to
CPCI acceptance. The FCA for a complex CPCI m a y  be conducted on a
progressive basis , when so specified by the Procuring Activity, throughout
the CPCI developme nt and ..ulnunates at the completion of qualification
testing of the CPCI with a review of all discrep ancies at the final FCA.
For CPCI’. that can be validated only through integrated system s testing,
the FCA cann ot be completed until such testing has been complete d and
audited . This usually implies a separate Formal Qualification Review
(FQR) (see subsection 4.8). Table 4-6 provides a summary of the FCA.

-45—

_ 
- -

~~~~~~~~~~~~~~~~~~~~~ — — -~~~~~~--_— - ----— —~--- --—--~ --~--- - .—



- ~~~~~~~ - - - -- 
~~

-
~~~~~

-
~~~~~~~~~~~~~~~~~~~~~~~~~~~~

---

e e l - -

I ~ H ~ 
d

~ ~ ~ ~ i! ~~~ ~~~~~~ 
—

~ ‘ ~ift~I ~ 0 f IJI Illi
Ii; I ~~~~~ ~! fl ~~~~~~~!IH .~~i 

-

r ~~~ ~1Z~ ~
~C ~~~~~~~~~~~~~~~~~~~~~

g ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
j ~Jr..~ ~~~~~~~ ~~~~~ ~~3. 4 ~~~~~~~ ~ •• .23 . 1 .0 3 2 .  5 5 • C 5 .~~ 3

a • W
‘~ 2 —- ~ 

-
~~~~ . I

3 
~~~~~~~~~ 

~~~~ ~! a
o 1I~~& 2 -~ a 14 —

a

~~q ~!u~1. iI -
~~

~
.
~ ~~~~~~~~~~~~~~~~~~ 11

— —--—. . 
S •

~~~~~~~~
_ , •

II - J ~ i~:L ’i 9 I1b~! ~1. it IIU 1 3 i 1 ~~ 
!~~~~~~ ~ i1~~t !~~~

0

~~ ~ ~~ ~~i 113 U; 21 . -

~~~ ffl -! q~ ~~ 2 ~~j ;1
~~ 1~~3 E~~~ ~~

. 
~~~~ ~~~~~

Bj 
~~. ~~~~ !~a 

~r2b t cl: :R~!~~q! ~~
~ !~~~ 

idi~i ~
~~ i~~ 

!~ ~~~ i~

____ 

II~ 11111!. lillilIlfifi Jilhi HUl U
S • • S • S S S

_ _ _  S
5 1 7

~~~ “ ~~~~~~~~~ ~~~~~~~~ p

~ i~IJitU iIIjHIII~iiWt i~18 Ii
—46—

- - -



r-~ --~~
-
~

-— — -
~ 

— —- - — ----  —. —
~ 
— 

-
~~~~ 

- ..— -.—.
~‘- ----— ~~~~~~~~~~~~~~~~~~~~~~~ 

--.-- 
~~~~~~~~~~~~~~~~~ ~‘:~~~~ ~~~~~~~~~~~~~~~~~~~ 

-~~ 
-
~~~

I,— ~~~~~~~~~ - -.~ —- - — - — —-—— - —- - — -

4.6.1 Leverage Issues

The key decision associated with FCA is whether or not the
ensemble of CPCI testing satisfies all requirements of the Part I
Development Specification (see Table 4-6 for deta ils). 

- 

-

4.6.2 FCA Data Packages

The contractor provides two FCA data packages to the customer :

1. data items to be delivered 20 days or some negotiated
lead time prior to FCA; i .e. ,

,  a list of contractor representative s, including the
test manager or equivalent ; and

S identification of the CPCI to be audited, including

• nomenclature (name or descriptive title of
the CPCI,

• specification identification number and the CDRL
identifier of the document, and

• CPCI identifier;

2. documenta tion and data to be provided and made ava ilabl e
to the customer at the FCA ( Table 4-6 . “Items to be Reviewed”).

4.6.3 FCA Post-Audit Action

After completion of the FCA, the contractor is responsible for
publishing and distributing the offic ial (co-signed by customer and con-
tractor ) FCA minutes. The minutes should clearly record all results
and findings, including a discussion of all deficiencies. The Pr ocuring
Activity provides formal acknowledgement to the contractor of the
accomplishment of the FCA after receipt of the FCA minutes.

4.7 PHYSICAL CONFTr URATION AUDIT (PCA)

The PCA is a formal examination of the coded version of a CPCI
agains t It . technica l documentation and of the configuration management —

• records pertinent to the CPC I in order to establish the Product Baseline.
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The PCA cannot be conducted unless the customer has the final draft of
the Part II Product Specification ( nominally at lea st 30 days prior to PCA).

- 
- After successful completion of the PCA and formal customer approval

of the Product Specification, all subsequent changes are processed by
ECP. Table 4-7 provide s a summa ry of the PCA.

4.7. -i Leverage Issue s

The key decision at the PCA is whether to approve the Part 11
Produc t Specification establishing the CPCI product baseline, thus

formally “accepting ” the C PCI. The procuring activity should

a. Conduct a detailed audit of the Pa rt II Produc t Specification,
including its flow charts , listings, and design narrative.
Also review , for format and completeness, the Operator ’s
(Use r ’s) Manual, Computer Programming Manual and any
othe r manuals and handbooks specified in the contract;
these manuals and handbooks are reviewed and analyzed
for final approval after integrated systems test has verified
that procedures are accurate .

b. Review conf iguration management status accounting records
related to the CPC I to ensure that all approved changes are
incorporated and tha t unapproved changes are not incorporated ,
but properly logged.

-: c. Evaluate all CPC I configuration differences between FCA
and PCA to ensure CPCI functional characteristics are
not degraded.

Satisfactory completion of the PCA and formal approval (DD Form
250 or equivalent ) of the CPCI Part II Product Specification establishes
the CPCI Product Baseline.

4 .7 .2  PCA Data Packages

The contractor provides three PCA data packages to the customer:

I. Final draft Part II Product Specification for the CPCI to
by PCA’d nominally at least 30 days prior to the PCA;

2. Data Items to be delivered 20 days or some negotiated
lead time prior to PCA:

• PCA dat e and location

• agenda
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Table 4-7. Summary Physical Configuration
Audit (PCA); Acquisition of CPC I’ s
For Airborne Systems

Item, to Be Rs,i.w.d

PCA Purpose Other Techn Ical/M anagem ent Data
Formal Documentation (Cont ractor Presentation.

Internal Reports. .tc.)

S Conducted between • Formal examination of coded ( ‘ a. but ld~ ) version 
~ Authenticated CPCI • List of all devlatlon ./walv.rs against the

FCA and FOR of Ut. CPCI against It. techn ical documentation end Pa rt I Development CPCI. either approv.d , or outstandin g
(when separate of the configuration management record, pertinent Specification, awa iting approval by Ut. Procuring Activity.
FOR i. required) to the CPCI to ..tabltsh the Product Bas.lln.. • D~~II Final CPCI Part • Lint delineat ing both approved and ~~~~~~when all rsquired e Review Part II Product Specification for format U Product Specification. cha ng.s (ECP ’.) against Ut. CPC Iaudit dat a is avail- a id coni,get.ne... S CPC I Test Plans , Te.t • List of all required chang.. not yet compl.t.d.able and (nominally)
at least 30 days after s Review FCA mlnutqj. for recorded dl.c rep ancle. Procedur.s, and lest • List of ad change. actusily i.tade during test.submittal of the draft that require actio n. Report..
Final Part U Product 

~ ~~~~~~ Co.nputsr Program C omponent (CPC ) S Draft Final Operator s • CPCI configuration management status
accou nting record..Specification to the descrip tion and flow charts. (Usa:’ .) Manual.Procur ing Activity. • CPCI mast er tap. and current listing, ande Review CPC Int er face requirements. S Dr aft Final Compute r flow charts.

• Review da ta ha.. characte ,i.tics , .corage Programming Manual.
allocation charts , and timing and sequenc ing • Vers ion DescrI pt ion ~ Descri ption of cont ractor ’s engineering

release and configuration contro l system.characteristic.. Document (VDD).
S Review flaw charts for prope r entr ies , symbols , • FCA Minute..

and label tags. S Prepa red DO Form 250
e Review accepta nc e test procedures /results for or equivalent .

complianc, with Part U Product Specificat Ion.

• Compare top level CPCI flow chart, with CPC
flaw char ts.

• Coznp.re detailed CPC flow chart, with coded
program (listings) for accuracy and completen e.s.
Comparison may be performed using a .smpllng
rather than sshau ,tlv. techniques. The sampling
rate should be adjusted based upon observed
compatibility.

• CheckComput.r Pro gramming Msnu al.Operat or ’s
(User ’.) Manual , and VersionDescription Docu-
ment for format , completeness and conformance
with applicabl. data item.. (Formal verlftcation/
acceptance of these ha ndbooks/manuals should be
wtthbei d until system testing to ensure that the
procedural contents are correct).

• Cro ss-ch.ck currsnt (code) listing with the listing
in Ut. Par t II Product Specification. The listing
may b. cor.s-ch.ck.d using a .ampi lng rathe r
than an exhaustive technique. The sampling rate
should be adju.tsd accordin g to the ob served
compatibility.

. Examine actual CPCI (card decks , tap es, etc.)
for conformance with SectIon 5 of the Part U
Product Specification

• Evaluat, all CPCI configuration differences between
FCA and PCA versions to ensure CPCI functional
characteristic, are act degraded. (PCA Minutes).

• Audit the contractor ’, engineer ing re leas, and cnange
control system to ensure tha t it I. adequate to properly
control Ut. process ing and formal release of
eng ineering change.. A. s minimum , assure the
capability to accomplish:
• Identification of changes and retain ing record. of

superseded configuration formally accepted by
the Proc...tng Activity.

• Identification and accountab ility of all Class I and U
snglneertng changes relea.ed for incorporatio n.
These changes should be completely releas ed and
incorporated pri or to formal acceptance of the CPCI.

• Determin ation of th. configuration release for each
CPC I at Ut. time for formal acceptance.

• Processing and r.lea.e of engineering data through
a central auth ority to ensur e coordinated aetion
and prec lude unilateral release of data.

• Satisfactory completion of the PCA and formal approval
by the Procur ing Activity of the CPCI Part II Product
SpecIficatIon establish . the CPCI Product Baseline.

• Accepted CPC I’ s ar , delivered in accordance with
cont ract requirements.

Tke iwo elements that distinguish “formal baselines from a “intermediate milestones” are that f i )  formal baselinss involve formal customerapproval of co~~ guratio. documentation (spec ification), and (2) approved specIfIcations ., , psi ends : formal coofig~rstion control .

[Formal Sas.iIns RsSablisIod, 1 IM.rmedlat. Mileutses,
Product Bae.U . N/A I
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~ list of contractor representatives , Includ ing the
test manager or equivalent

• identification of CPCI to be aud ited/accepted:

• nomenclature (name or descriptive title of the CPCI)

• specification identification number and the CDEL
identifier of the document

• CPCI identifier

• CPC , module and /or routine identifiers

• list of all deviations /waivers against the CPCI, either
requested or Procuring Activity approved; and

3. documentation and data to be provided and made available
at the PCA (Table 4-7, “Items to be Reviewed”).

4.7.3  PCA Post-Audit Action

After completion of the PCA, the contractor is responsible for
publishing and distributing the official (co-signed by customer and con-
tractor) PCA n, nutes. The minutes should clearly record all results
and findings , including a tabulation/discussion of all deficiencies; action

item assignment s should address all deficiencies (e .g. , make corrections,

prepare/execute waivers, etc.). The Procuring Activity provide s formal

acknowledgement to the contractor that PCA took place after receipt of
the PCA minutes.

Procuring Activity acceptance or rejection of the CPC I and the
CPC I Part II Product Specification must be furnished to the contractor
in writing by the responsible contract managem.int agency or other
desi gnated agenc y after comp’Letion of PCA.

4.8 FORMAL QUALIFICATION REVIE W (FOR)

When feasible , the FQR is combined with the FCA. For situations
in which the CPCI Part I Development Specification requirements cannot

totally be verified by the testing accomplished at FCA (e. g.. CPCI
qualification dependent on integrated system testing), a separate FQR

should be conducted post-PCA, when the necessary tests have been

j satisfactorily completed, to enable CPC I cert ificat ion . Tabl e 4-8 
- 

-

provides a surn rn*ry of the FOR.
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4.8,4 Lev.rage Issue s

j The key decision assoc iated with the FOR for a CPCI, assumi ng
a separate FOR is required, Is whether or not the combinat ion of the
qualification/accepta nce testing audited at FCA and the post-FCA testing
ut isfies all requirement s of the Pa rt I Development Specification. The
Procuring Activity should

- - a. review FCA minutes to ensure that all findings have been
Incorporated and completed (the F OR Is considered an
extension of the FCA); and

b. review and evaluate additional qualifIcation/acceptance
testing da ta acquired post-FC A. (Thi, additional data
and the FCA finding s should verify that the CPCI satisfies
all of the requirements in the CPCI Part I Development
Specification).

4.8.2 FQR Data Packages

These are the same as the data packages for FCA , plus:

• additional test results, and

• FCA i-ninutes.

4 .8.3 FOR Post-Audit Action

The req uired post-audit activities are identical to those required —

for the FCA.

‘A
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APPENDIX

REVIEWS AND AUDITS GUIDEBOOK
BIB LIOGRAPHY OF GOVERNMENT DOCUMENTS

Version
Date Title

DODD 5000. 19 6/02/7 1 Policies for the Management and
Control of DoD Information
Requirements

DODD 5000. 29 4/26 /76 Management of Computer Resources
in Major Defense Programs

DODD 5010. 28 10/02/7 2 Department of Defense Management
- Review and Improvement Prog ram

DODI 4105.64 8/05/70 Technical Representation at
Contractor Facilities

AFR 173-1 6/29/73 Management of the Cost Analysis
Program

AFR 174-2 5/17/68 Follow-Up on Internal Reports of
Audit (AFSC Supplement 11/27 /72
and ESC Supplement 6/15/72)

AFR 175-4 11/14/72 Auóiting in the Air Force

AFR 800-5 7/27 /73 Selected Acquisition Reports (SARs )

AFR 800-14 5/10/74 Management of Computer Resources
Volume I in Systems (AFSC Supplement

9/25/74 )

AFR 800-14 9/26/75 Acquisition and Support of Computer
Volume II Resources in Systems

AFP 70- 14 3/01/74 PIECOST (Probabilit y of Incurring
Estimated Cost)

AFM 175-118 5/17/74 Air Force Audit/Management System

AFSCR 70-12 11/29/74 AFSC Procurement Summary Report

AFSCR 800- 1 4/24 /74 Command Review of Systems
Acquisition Programs and Test
Resources

AFSCR 800-18 9/20/74 JoInt Operational and Technical
Review (JOTR)

_ _ _ _ _
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Version -

Date Title

AFSCP 800-3 4/09/76 A Guide for Program Management

ESDR 27-4 5/10/73 Documentation for System
Program Reviews

M IL-S -52779(AD) 4/05/74 Software Qualit y Assurance
Program Requirements

MIL -STD -480 10/31/68 Configuration Control -Engineering
changes, Deviations and Waivers

Ma -STD-481 A Configuration Control - Engineer-
ing Changes, Deviations, and
Waivers (Short Form)

MIL-STD-483 (USAF) 6/01/7 1 Configuration Management
Practices for Systems, Equipment,
Munitions, and Computer Programs

MIL-STD-490 10/30/68 Specification Practices

MIL-STD-499A ( USAF) 5/01/74 Eng ineering Management

MIL-STD-152 1A (USAF) 6/01/76 Technical Reviews and Audits for
Systems, Equipment , and
Computer Programs

MIL-STD- 1602 6/08/73 Requirements for Progress Reports
for R&D Equipment
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