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PREFAC E

This guidebook is one of a series of guidebooks n~teIIdcd to assistthe Ai r FArce Program Offi ce and eng inee r ing  personnel  iii so f tware  acquis i t ion
engineering for ai rborn e systems . The contents of the guidebooks wi l l  be
revised periodically to reflect changes in s o f t w a r e  ac4u i s it i o n  po l i c ies
and prac tices and feedb ack fro m us ers.

This guidebook has been prepared under the d i r e c t i o n  of the
Aeronau ti cal Systems Division (ASD), Deputy for I~ng ineeriug ( E N ) ,  in
coordination with the  Space and Missi le Systems Organization (SAMSO),
Ai rforce Systems Command (AFSC).

The se ries of Sof tware Acquis ition Eng ineering Guidebooks (Ai r-
borne Systems) is current ly  planned to cover the following topics :

Avai lable Guidebooks

• Regulations, Specifications and Standards , ASD-TR-78-6; ~~A058428

• Software Quality Assurance, ASD-TR-78-8; ADA059068

• Review s and Aud its, ASD-TR-78-7; ADA058429

• St atements of Wo rk and Requists for Proposal , ASD-TR-79-5026

Configuration Management, ASD-fR- 79-5024

• Computer Program Documentation Requirements , ASD-TR-79-5025

Planned Guidebooks

• Verification , Val idation and Certification ASD-TR-79-5028
• Requi rements Analys is  and Specification ASD-TR-79-5027
• Software Cost Analysis and Es ti mating
• Contracting for Software Acquisition
• SAE Guidebooks - App li cation and Us e AccessiOn For

Computer Program Maintenance NTIS cN~&I• Software Development Planning and Control L-~~ TP. 3
• Software Testing and Evalua t ion  

~ .~~~)ux ~~ed
Microprocessors and Firmware

• Software Development and Support Faci l i t ies  
• -
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1. INTRODUCTION

- 1
1.1 PURPOSE AND SCOPE

The purpose of this guidebook is to assist Air Force personnel in -

interpreting and applying the principles and requirements of Configura-
tion Management (CM) to the acquisition of airborne system software
(i. e., computer programs and related computer data).

General guidelines for software CM ar e presented , together with
specif ic guidance in the three basic CM areas: configuration identifica-

tion, configuration control, and configuration status accounting. Most
attention is given to configuration control of the baseline items that are
the primary concern of a procuring activity, but contractor internal con-

figuration control of non-baselined items also is discussed because it is

the level of control used for qualification testing (POT and FQT) and

because it is the nucleus of a contractor ’ s baseline CM system.

AFSC’ s current CM policies and practices , as reflected b y
applicabl e Government regulations , specif ications , and standards (RSS),
provide the major directions for this guidebook. The mo st important of
these RSS are summarized and are referenced frequently in the text.
For CM planning, this guidebook relies on standard planning documents

(PMP, CRISP, SOW, CDRL, CPDP, and CM Plan ), and for contractor

data items, it refers  to standard Data Item Descriptions (DID’ s).

1.2 LIFE CYCLE RELA TIONSHIPS

Software configuration management beg ins early ir the software

development lif e cycle and continues until the software is removed from
• the Government inventory. Procuring activity responsibil i ty for so f twarc

CM continues up to the time of Program Management Responsibi l i ty

Transfe r (PMRT),  when the supporting command (normall y AFLC)  ~ ssumei ’

it along with other program management responsibilities .

This guidebook concentrates on software CM requirements p ’-ior to

PMRT, but ~overs the subsequent period briefl y.

— 1 -
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1. 3 RELATIONSHIP TO OTHER GUIDEBOOKS

This guidebook relies on other volumes of this series for coverage
of certain subjects related to CM:

a) Regulations, Specificat ions , and St andards Guidebook formethods of selecting and tailoring CM-related documentsand referencing them in contracts .
b) Quality Ass urance Guidebook for the quality assur ance of

:~ 
CM programs .

c) R eviews and Audits Guidebook fo r planning and conduct ofFunctional Configuration Audits (FCA ’s), PhysicalConfiguration Audits (PCA ’ s), and Formal QualificationReviews (FQR ’ s).

d) Verification, Validation, and Certification Guidebook forverification and validation of CM-related activities and pro-ducts .

e) Computer Program Documentation Requirements Guidebookfor descriptions of configura tion identification specifica tionsand other CM- related documents and for guidance in theacquisition of CM-related documents.

1.4 CONTENTS OF THIS GUIDEBOOK

This guidebooK has the following parts:

a, Section 1, Introduction. Describes the purpose and scope ofthe guidebook , states the general relationship of software CMto the system acquisition life cycle and to other volume s of thisguidebook series , and outlines the contents.

b. Section 2, Relevant Documents, Surveys the Government
regulations, specifications , and standards relevant to soft- - -

ware CM on AFSC programs.

c. Section 3, General Guidelines for Software Configuration
Management. Provides an ove rview of CM concepts and

• describes the variations that occur during a system life cycle
and those required by program characteristics. Also outlines
CM responsibilites on a program and offers some suggestionsfor CM planning and for monitoring contractor CM.

d. Section 4, Specific Guidance for Configuration Identification.
Discusses system hierarchies, CPCI selection , configura t ionidentification documents , specifica tion trees , and itemiden tifiers.
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e. Section 5, Specific Guidance for Configuration Control, Defines
items and periods of coi~fljura tion control and discusses base-
line configuration control , cont ractor inter nal confi gura t ion
cont rol, interface cont rol , and control libraries.

f. Section 6, Specific Guidance for Configur ation Statu s Accounting~Defines general responsibilities for configuration status ac-
- 

- 

counting and aspects of both baseline and cont ractor status
accounting . Also briefl y dis cusses automated configuration
status accounting .

g. Appendix A, Glossary. Defines basic software CM terms .

h. Appendix B, Outline for Contractor Software CM Plan. Present s
outline for a contractor CM Plan suitabl e for AFSC software
development procurements.

1. Appendix C, Bibliography of Government Documents. A list
of Government regulations, specifications, and standards con-
tam ing information pertinent to software CM.

j. ~~ppendix D, Examples of Contractor Configuration Control
Forms, Contains examples of five basic contractor configura-
tion control forms: Design Problem Report (DPR), Documen-
tation Update Transmittal (DUT), Software Problem Report
(SPR), Software Modification Record (SMR), and Data Base
Change Request (DBCR).

- 3 -  
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• 2 . RELE VANT DOCUMENTS

Configuration management is widely discussed in DOD regulations,
specifica tions, and standards (RSS). The most important of these RSS
for ASD and SAMSO software acquisition program.s are shown in the RSS
tree in Figure 2-1. This tree begins at the top (box X) with a document
that treats CM only as one of a number of disciplines involved in program
management of an entire system acquisition. In the next box (Y), the
documents are concerned with management of computer resources

- 

I acquisition but still cover a multitude of subjects in addition to CM.
Below that, Box A lists RSS that are devoted entirel y to the subject of
CM. The trunk then branches out into the three main functions of con-
figuration management : configuration identification (B), configuration
control (C ), and configuration status accounting (D) . A second level of

• branching shows three addi tional product development areas closely
related to CM: configuration audits (E ), transfer and turnover (F), and
quality assurance for CM (G).

In each box of this RSS tree, the internal documents, which pro-
vide direction and guidance to Government participan ts, are separated
from the military specifications and standards, which are instruments
of coatract compliance.

The purpose and scope of each document that appears in the RSS
tr ee are described In Table 2-1. Comment s concerning the specifi c
mention of software CM in a document or the general app licabilit y of a
doc ument to software CM also are included , as well as comment s on the
interrelationshi ps of these RSS and on any pending RSS changes that are
known or anticipated.

_  
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• GOVE RNMENT INTERNA L DO

DOD DOCUMDITS

DOD Direc tIve 5000.29 , Manag.meet of Compute r Ren ourc •s in MajOr DOD Din.ctlv. 5010. 19. Cnaflgura;~on Managument . July 17 . 1960
D.feese Syetsms . april Sb , 1976 (odin Change 1, Au gust 6. 1968; Change S, A p rIl 7. 1970)

.. 
~~~~~~ 

This directive e.t.bli.bes DOD policy for the manage. a. Pu one. Thi. directive e.tabU.ls.s DOD policies governing the
m.nt and control of compute. re.ources during th. development c Iguration management of ey.tee,s , equipment., and oth.r
aequl.lti.n. d.ploym.nt , and support uf major d.f.n.. eystem e. designated malerist 11am..
It. principle. al.u ar e intended to be app lied to d.fen .e •y a tem s
th.t do not fall In the “major ncqul.itioc category. b. ~~~~~~ Outline. DOD policy for c.sflgur.tion idsotilic.tlon.

litiuijurat ion control , conflguratlgo lain. accounting. and overall
b. Sn e. Outline. DOD policy for r.quiremonts validation and ris k CM activ ities. Include. t ist of CM deflnltiec e . Reference.

an psi. , confIguration management of compute r resour ce. , coin - Include DOD Instruction 5010.21.
put.. resource lid. cycl. planning, support .oftwar. deliverables .
milestone definition and attalnsn.nt criteria , and sof tware language c. Comment.. TM, directly . teak., no spec ific m.ntion of computer
.tandardla.tton and control. Int ludes brief 11.1 of d efinitions .1 reeourc.s or aoftware ,  but is totally applicable to .oftwar.
baolc compute. r.source term., the Charter of DOD Management acquisition programs.
Steering Conunltt.o for Esttbedd.d Computer Resource. , and a
memarendum on Technology Coordinating Papers (TCP’.) .

a. Cnenm.et.. DOD compute r resource CM policy i. given In
paragr aph V . C as follow,,

Conttt arat inn Management of Conw,et.r R.source ,.
Dtfenee system comp.stor r .ecurc .s . including both
computer hardware sod compute r .oftware . will b.
specified end t”.at .d as ccnfigurst loe Item..
Baseline itep l.m.nt atloa guid.nc. for this action
Is contain.d in DOD Inst ruc tion 5010. 21.

USAF DOCUMENTS

AF Regul a tion 57.4 , Mod ification Progr am A ppro vsl , 15 December Al Rngu lat ion 65.3 . Configuration Management , 1 Jul y 1974 (wIth
1977 (wIth lntsr lm Mes aa ge Chan ge 78.1 , 9 February 1978). Change I . 1 September 1974 ; AFSC Sepple.c•ent 1. 25 Jul y 1 975)

a. Pt. on.. ThI, regulation define. Air Force policies and pre c.d. a. Pu ose. Thi, document l e a  Joint DOD Services/Agency Re gu .
ares or planning, decumect ing. and obtaining approval of mudill. at on ci prescribe . uniferno policies and guidanc. for DOD
cation, to correct d efIciencIes in or improve the capabilities of components r. spons ib l. for lmp lem cntutioe of configuration mac.
enieting Air F orc, equi pment ned nonnuclear munitions for which egemr nt within DOD. The dotuncent car r ies  . dif feren - Iden t ifier
Is. Air Forc, has logistic str ,,povt e.sponnibtlity . It i.nplnmectt Icr each not-rice . AIR 65.3 I. the Air Farce ident Ul.r - A ser b s
th . configuration control portio n. 01 AF P 65-3 that porta in to of appond ices provide ltnp le.esnilsg instr ccti ens for the var iou s
modifications. s.r vice. and agencies. Th. Air Forc , append ia it F (add .d vie

Change 1).
0. Sc .. This reg.alatinn d5f in.. policies and r espoa.ib iliiles 2..

r Forte modification program and descr ibe , proc .dt .ves f,r b, Sc e. Prescribe s policies and guidance for  configurat ion Idreti .
pastif ying. nubmittin th end approving med iflcat b on e. It r Ico cc en. conf igura tion control , configu ration statu , accountin g.
de.cr ib .s the document. involvsd in lit, modification progr.m. end configurat ion audit s. lncludss l i s t  ci CM d.tinitlans.

c. Coenm.nte. This regulation supersedes Al R.gulotion 57.4 da t.d c. Comment . . Is geesrall y applicebln tc CM of no ftware .  but
27 J an un ry 1972 and titled Retrofit Config uration Changes. ittc ludes e.si y a few specific r.f.mnca. to comput.r progr am s.

Chapter 6 of AIR 000.14 . Volume 11. pravide s guidance in apply-
ing the CM practices ned precedete s of A I R  65.3  to compns.r

A? Regulation 400.14 . Volume I . Management of Comput .r Reeourcee  Al Regulation 800.14 , Vel,ms II. A equieit ion and Support Procedures
In Systems , If Septsertb. r 1975 (with AFSC Supp lement I , 8 August for Computer Resourc e , In Sy.tems. 26 September 19 75 (with AFLC
1977) Supplement I , I I  October 1976)

a. P.. ne Thi, volume of AI R 000.14 este bl ishe . Air  F orce a. Pu ose. Thi, volorv e of AIR 800.14 describ e . proc edu r .e icr
pa cy or the acquiait ion and eupport .1 computer .qnl pment aed )~~~~~ 2((nnt i ng th e po lir ien of Volume l and other re leted public..
compute r prcgra sns esnp loysd as dndicstnd ot.ments , subsyotems , t ic.. ., thnsn pc llciee per tain to the acqui.iti oe ted coppers of
or components of syst.ma developed or ~c9uin.d under in. man- comput er  resources.
ag.men t coscnpn eetab lI.be ~ In AIR 010.2.

b. Sc .. This volume coesolidetss and eny laine the app iccab ilit y of
b. ~~~~~~ Li. ts a dos.c .hont policy sts t.ment s . including one on i7~~~j e group of r ngu lat iees . specifications , and manuals to the

iidfljuration menag.mont (item A . 3 . j )  and one ,, the require. acqui.ition and supp ort of cemputer resources. It r e. ta te .  p a r-
meet. of Program Manag•ment Directl y,. (PM !),) and the provi. d ons of these other docu,nsets and amp lifies the pci t i es  conta i ned
sboe s of Pr egra en Managaenent Ptsnn (PUP. ). A m e  define. thers . It includes chapter s on cssnput. r r esnsrc ee at the sy.t em
renp on n ibilit ie. of HO USA ?. AFSC . AF L C . AIC , inn program acquisition life cyci n , p lanning. eblt conr ircg msnagement . testing
manage r , u sing artir lt mes . and thn A i r  Univers i ty ,  Inclu des a of compnt. n prn lr net n . cocfi gtaeaUon manjc mnns . doctamoetati cc.
glossa r y  of gioas.ry of terms. In cluded in AFSC Supp lement I Identif ying contractual requlretnontn . t u r nover and tr an nf.r , and
cr 5 policy .tat eme.t. on mitr epr oc...ore , microcomputers , supp ort during dsplo,ennnt. Tb. Conf i guretion M anagemnn l
and firsn wsr. end definItions of these thre e I te m s  and of cnr lfica .  ch.pt .r (6) provides •uidaec n In spplybng the CM pr sct icn .  and
tie. ned vellda t ioe. pro cndures .1 AIR 0 5 . 5  to computer r e scuv i  e. throug hout the

sy.t.m ev quinit lee IU. cycin .  A I LC Supplem ent I to Veiume U
• a. Comsnn nte. I. very nop llcit cc policy for compet .r pro gram t eclode. s chapter (1 0 . 3 ) 0 0  the 0551 Cum put .r Pr ogram Identi .

.eqoislt lon and support. (icat i en Number Ing )CP IN) System.

a. C esninents. H oe mesy specific r e t e recce .  to sut t osr e,

- -
~~~~~~~~~~~~— - -
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Table 2-i. Description of CM-Related
Regulations, Specifications, and
Standards (Sheet 1 of 2)

I.
-

~~JtJfMENT INTERNA L DOCUMENTS ( NON.CONTRACTUALI

AFSC DOCUMENTS

Ip 17 . 1960 DOD Instruction 5010.21 , Configuvation Management Imp lementation AFSC Patuphle . 000-3 . A Guide for Program Management . 9 A pr11 1976
Guid e. Ata guni 6 , 196 8 (wIth Changs I , J anuary 29. 1969)

a. Pu rp,ee. Thi, pamphlet describes the general subject. involved
(Sveroin g in. a. 

~~ !555!• This instruction pro vid.s guidance for in, isrip lemnata. I~ i S(i~~ iog the acquisition of Air Force sy.t ems and associated
d other tlon of th. CM peltai.s eata biisbnd by DOD Dirnc tivn 5 110. 19. n leeients . It is intendnd to ass is t  program manager . . program

C onfiguration Man agement . • Jul y 17 . 59611 . off ice psr .onnel, and others in volvnd 1st the acquinitb oc procese
to understand in. proc... better and to help th nm in planning and

Itation . 6, 
~~~~~~ Provideo guidsace in configuration identific ation . cenf ig - acae mp llsh ing titsir a n s i gcad function, and resp onoibil l ion.

• and overall oration control . coofb gu rut ion status accounting, ccofi gurat ioe
mccc,, audits , governing dccu nientat Ioa , cont ract pr ovi siona , and log is tic b. Scope. In its l~r t t  five chapters . thi, large psaniptitot (mccc tan

euppov t a ,pectc of CM. Enclosure I lint. in. same definitions Y5O~~igun)  descr ib.. the acquisition prov ens from coccept iun
Ite t ed In DOD Directi v e S O l O . 19. A lec ha. encloscree on ‘It.m through dep loy.cect , identify ing key events and activitse. cormoll y

~~ of compnte v Numbsrlng and ‘Confi gur ation Status Acceuntiag Data Conte nt . occurring du ring each pha  ‘e. Ch apters  b th r ough Z I d i scuss
fltwar o ma joc nu b j ecta involved in cacagi ng acquisition programs .

c . Coenmen is. This in.tructi oe specifies it. app licability to “oper -  incieding configuration management, in te r face  management .
ationa l tem puter progra m .. ‘ nngicinnistg mv nsgemsnt . data manag .mcnt . teat end evaluation .

dep ieyen.nt monagoment . and P rogram office organication. The
pamphlet mIne contaiac two attachments on the prepara iian of
Program Management Plan. (PMP.(,

c , Commeete. The present version han very few sp.cific rcfer ,nces
to compute r resource.  or software but is generall y applicable to
sof’ w.re development programs.  AFSC/XR F is prnpar ing s new
chapter that will specif ical ly  dis cu.. compote r r e soovce  r caaage.
mcci in a progvam office.

AISC Pamphlet 000-7. Ceniigcvatlon Management , l December 1977

a. Pu ens. This pamphlet describn .  CM concepts . t.chnique. , and
piece res for the guidaecs of AFSC personnel who are reepon ni-
ble for app lyIng CM to system.. syot em modifications, system
segments , equipments , computer program ., and other designated
malarial iteme refer red  to .s cenfi guraticn items ( Cl,).

6. Sc e. Denaribes the details of configuration identification . con.
r4 (with A? Rsgu lat lan 800— 4 , Tran,fer  of Program Managemoct Responsibil i ty Iguvat .cn control . and configurat ion elan,, uccounting end inclodee
p 1975) io Ma r ch l97t (with AFSC/AFI.C Supplement I , 14 Augun t  1976; SAMSO chapters en reviews and aodite and computer program CM. Con.

Scpp lsment I . b A pril 19761. taUt , new material  as well as considerable mete ’-ial from A I S C M /
een p Regu - AFLCM 37 5—7 , which it n o per scdca. Retained from 375-7 (new

~~ DOD a. Purpose. Thin regu lation states USA F pol icy and a e ei gns roeponsl. In aubseccien 6 .b(  in an eop iaaatIcn of how MIL, .-STD.483 appen—
ration man.  5Uff ~’flr Program Management Reepon .ibility T r a n s f e r  (PMR T) .  dices apply to the acquisit ion of computer program coafi guratI ’oa
a id .ntifisr which is th. t r ans fe r  of program management responsibi l i ty (coin itsine.
er. A series inn isnplsmsnting vommand (AFSC ) to a supporting
It. oarioos cemmand (no rmally AFLC( .  c. - cmmenis. The snc nuat of np.ciflc detail on sof tware  CM. com-

(addsd via b insd with a tot of epeciflc information on CM functloas. mako.
6. ~~~~~~ 

This two -page regulation briefl y eoplain s te rms and define s this in. most t eofal single document cu r r e n t l y tvailablo for AFSC
policy and nenponnibtlittnn annoclated with teae.nfne of peageum noftwaro CM plancio n o and managnon.

,seioe deeti -  management. A Tranefer Woeking D roop ( T WG(  i s required,  The
aeounting. flvo.psge AFSC/A }’LC Supp lement I ad ds a number of new tee me ,
gnu, eopocde the policy ,nd responsib i l i ty  nectiens. and outline, a P1.1ST

p lan .
5. but
prege an . .
ese 1st apply.
S~~~~tste r SA MSO DOCUMENT

Preasduess Al (lsgola t lon 800 . 19 ,  Syst.m or Equi pment Turnover. 27 May 1975 , SAMSO Pamphlet 74.2 . Contractor Quali ty P. sn orence Ec’.ltia tion

~~d. AF LC Gu ide , 1 September 1976 .
a, Pit se Thi. r.gulatlon sstob lieh .n policy cod p r in t i p ies f or

eat turnover to a. operating cuncmand of ny n t e m ,  or a. Pu ass. TM. pamp hlet provides guidance to p .rsoc nel vespoa .i.
lere . fo r  equipment. d.eeteped under the program mana5nmaat ccc,copt e ar C vvnlustion ct a contractor . noftw.rs  quality program
I pubilce. eet ,blisbed itt AIR 000.1. when MIL.S.52779 (AD)  is icvoked lot the contract.
ppert et

b. 5c9~ e. Eop la ies t e r m ,  and d .f iees policy, re - ions ibilit ie. , and 6. Sc 0. Provide. o comp let e paragraph-b y—para grap h anal yn i .  uf
Rem over  docuenent at ico . Inr ludes a l ist  of to rvover  p r inc ip les _ . .52779, f i r s t  repeating the parsgraph verbatleet . thsn giving

leebili ty ei be..d on p n s t  problem. . incl uding some rels tea .ce, .f ivu l i y to t..scriptioc s sod no amples of practice.  epplied by contractor ,  In
.1. te the crnt puter pro sre .en .. the .ost , an d finally ilot ing evaluation criterIa. In 1.. CM erea .
late • per - the emphasis ;, on havin g an appr opriate CM p lan and performing
55 contslr id and documenting periodic audit, of the CM function . The l Ibrary
the eyesam controls pert ien smpha sIsen estabilsbxnn,t of a comparer program
St . te ssieg l ib ra ry  and controllIng the neorce and obj. ct program material . .

ttt.et.giOo. For r ev i ew .  and audit. , the main concerns .r c ..t abllshm.ni of a
sa fer , ad vovb ew sad audit schedule and c otctp li.nco wt ye ocnd avcu  with

MIL.ST 0. i t t  I.
5., end

~Snt in.
Pe&s,t e 1
em den t ,  -

5.

It-
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COMPLIANCE DC)CUOI1SNT S FOR C0197’RACTUAL APPLICAT~

SPLCIFICATIONS

MIL-P ’53497 (USA?), Pr ocedures for Pvepae at ion of Programmed Tapes and MU. .s-51779 (AD),  Sof tware  Qoaisty A ssaranco Program Requirements . MIL -S-83490, lpociflinr~Card, . lb August 1976. 5 April 1974. 5 
~ 9dppe!- Thin spas

a. 
~~~~~~ 

This speoifinetaen cover ,  the gseera l r.q u ire ,.ant e for prep a rin g, a. Pur .e. Thin  sp ecification require ,  eetob ll.bmeot a~~ Implemantation of a ~~~~~~~~ of progre~~
handlllag . tad storIng mageetiv tap.., ptsnth.d tapes , and p.iecchsd card. for S~ 1( i’~~ Qaality Assurance (GA) Pro gram b y t hy contracto r to aen or e that
orgaa inaclanal . lee.rse.edlate. a, dspet level a., in conjo action thin smbed dsd seftwa re de llvnrvd comp lies wi th  :,  requ irement . of the contract. 6 Sc s I ftcompater systeme in Operatinnal h i ghs programs. tn st .qaipm .st . simelator. . ‘ ~~~~~~~ f lilanomsesend and catted syst.mn , and comsnoeicat ions-elect ron ic-m.t .oro logloal 6. Scope . Briefl y define. GA requirem ents for software conf iguration manage. a

’M,n~~~
’
e. as•qsip.tWat . T h 1  library control ,, revie w, and audit , , and other soitw ar. dr v.lepmnn t r sqt .is romen ss and Is

b. 
~g~

gy. TM. specification dsttne. the n isr , ae mposisien . and othe r cha rac - • 
I )  F It er inti c . of tape s toid aa ed,; seethed . of marking ,dentIfic.:,es. on these med ia; c. Comm.n t8. InterpretatIon of MIL-S .5Z779 requirement.  is provided by

q~~~ Ity asscr an on provi alo ns ; and pr ener eat ioe . packa ging, and pack In g. It SAMSO Pamphlet 74-2 .  0’ Irefe meoosn three ANSI tape ep.oitl cat ions and several Fsdor .l and M I lItary
sp .cifica5iocn concerning packag in g and ma r king. o Form lb .

o,  Com ments. Thle specification is ci ted in AFSC P 800.7 paragrap h 6.4. 6) 2 ) )
..nd in MIL -ST D.i3 OE a. the contractuall y applicable na tha eity foe Ident if y ing I ) 

- 
.

and mark ing or labeling tape s and cards. Note , howeve r , that M OL-P- 83497 Mt l i vy eq
go.’ b’tyoed marking. panbag ing. .10. ,  and accs.lly dnfls.e. the phy.i cal char- 3 0’ 3 cliact .rint ics of tap .. and ca rd.. -

In addition . MIL..I
ceb ls to specificnb
mont docunceat..

c. Cosrisneets .

( I )  MIL-STD-4 9Q
typo s (in te d in

(2 ( M I L .STD.483 .
specificut leos A
ope rationa l lee.

STANDAR DS

MIL.-STD.l3OE , Identification Marking at U .S. Military Pr operty, 5 Augu .t 1977 000-STD-480A , Cci .,or .t ,on c ont rol .Eng ineer i ’t g Chan goc . Deviati ons and MIL, .STO.48t A . Ce
WaIv er . , 12 A pr i l  1970 . Waiv er. (Short Form ).

s. Purpose. Thi, standard notab llshe. the item marking r equi m emento and
T h Z  toe ident lfloetion of it .mn of DOD milIta ry  property. a. Pu a,. Thin ut a ndard previdea requirement. for maincainiog configuration s. Pu me. This

con me of configurat ion It smn , It in intended to be impocad on centra a tars in Ita ef abbr.
b. Sc e. Stat. , beth g.na rat and detail tnorhing requ i rements  - who or , able to provide the Government with most of the information needed to waiver..  It in -

p roperly evaluate th, merits of cosetp leo segiceeriog changos inet may involve not pecu li.r to
c. çggnm.n55. Pemn grnph. 1. 2 . 1 . 2  (Programmed Tapes and Cards( and 5. 5 c ha nges cc related configuration items . espncted to knew

(Enc lonl ona) refer to M IL -P -83497 as ins contractually app lice ble nother ity stand erd . the pm
fer identifying and snnrkteg er labelling tape. and card. , 6. Sc .. TM , etand .rd pre vidre detailed r.qulremrnt .  for  ( I (  pr epari.tu and

su m tting eng ineering change pr oposals (ECPs( , devl a tieae . waiver. , and b, Scene. MIL-STD
notices of rev is ion  (NO R. ( .  (2) nebmiltlng the lechaicri l , fisca l, and logistic ~~~~~

‘ STD—480A .
ssppcrtlng Inf or matIon necessary to define the impart of a prop osed engineer- descrIbed in DOD
ing change , and (3 )  submItting the Information nnce.nory to meinta in the cL r- s imp lified .
m.nt status of confi guration Ide ntificatIon. DOD.S TD- 4gOA covers , broader
area than its companion standard . MI L -STO-481 . ted r equires a more cam- c, Comsnenig.
p lot. ana ly.is of the impact of eng ineer ing changes. It contain , a list of
definition, based on DODD 50 10. 19 cod othoe eou rcne .  ( I )  MIL.ST D .4S

apçslied to 5
Cpm sneola .

(2 )  AFSC Supp i
( I I  000.STD.480A fuper sedss M 1L-STD-4 8f. Mont change, I. the new should ba oe

.tand.rd are based on the software configuration control reqoirem eote of an endee bin
MIL. .STD-4 83 . Append ie XI V . Th. major change , ore: (a)  in, definiciec ne. applies 4~___________________________________________________________________________________ ,f Class I change. te p.r.grap h 4.1. 1 In corporates the M IL -ST O .485

MI .L .STD.413 (USA ?), Ceefigismatton Maea g.m.nt Practice. far Syatems , ~~ uip. requ ir .msnt. st d  adift :e.na det.iis; tM tltn A ppsstd ioAicet i ’u: t ionn fer M IL ; STD.490 , Spseille
meet. Mineit iett s. sod Coeopeter Pr egrsms . 3 1 D.vsre tber 1975 (wIth NotIce ~ ~Bto ck. ~a . 14 , 15, 29. an73 1 and page 4). changes one (page h I ,  and Title II fi~~. ~ ~‘ emits come )Bler k. 5., 8. 18 , aed 21 and page 5 ) ;  I c )  a figurs skewi ng pmgram .p .valU

.0 6. ~~~ 
tebll hs unif ft nfigu tie ret n ~~ 

I d 1 
tlon f E CP f m pag I numb. d Figt . I r o t c  

~
leg tesetgutee p ograms , 45 days to whatever the app l Ic ation e.quir ... DOD.STD-4 80A dee e oot 6 Scum. Thr bs~~

6 
~~~~~ 

‘
~
h
~M stsb}e t It do. ~~~~l tu 

~ m~jo 
~~~~~ f ~~~~~~ ~ w~~ L ~ ~~ 

tl~ f
MIl

~:~~~ ~~~~ ::~~
t
~ CPCt 

~~~~~ ~ ~~ 
~~~~~

Is Iest.ed.d to 6. used with s snr lss of DOD standards on CM -maIMe d subjects 0 STD.480A ad MIL.ST D-483 ~ . ~~. 
ncvl sd is.g the t~~

MIL 570 450 481 482 nd 490 Pa t I f i n i  teed 4 tat gee. I f nfllct b 
STD 483 take d t AISC itt I A Srequirements fey CM and sepleins the application of the fifteen .pp..d cee In 

•~~O O .  Witen in... standard , ~r: o..d.. centr .ct compliance 
- .

.8 g ‘I~~~p II p t.t both .oft ole. d h.rd sre . and topIcs net pp1 d~~ ume,t. . however , they shetsld be sailored to meet a peogram • specific b. Typo 51. CI
nab). sf egI to tempisfer progra m .. E d a i ly  ea.Iel for ewfe.sre acq .leit ion r .qu rem ..t.. 

c T C4 kg
.rc Apgt.edlwss U (Interface Control), ~ I (Compute r Program Config uration !~SC 3-t a) to AIR 65- 3  ssvn in.l MIL.S TLI. 450Sews Spsclflentton ; I . , . .  PtrI l and Psrt U speoificstto es). Yin (Speclflontios )3 ~~~~~~~~~~~~~~~~ I (P

i
n ~ .0 hUL .SID-401 seIne. MIL.STD.480 w Id d T Cl 04sod ~~~port Dewem.etetI.. Odalnleeesere. Contpvae.r Pregrsm; dlsoiss..a SCN5 . 

~.. .. ~ , ~~~~ kited ;, on the coetr ictor. Il ls as.umsd that thisWOOs . gsedlgeratlee Indee ss . ned change stag.,. r sperts ) . IX )Devem.eI and p° 
DOD 5Th 480A I t d I NIL STD 480 F ~ . Cosneeteats.

Cl 
kind 

I~
.ed

ha
x1V E

,
I
C
I e  lel ed 

~~~~~ltSS i n  to tol l .-STDinSS in b ti luti  

~ 
bebl p I ( I )  r o t h

e. ç~~~~~~. MlL.STO -483 its, snore then Its share .5 e,aque tact. ‘levemth. . ~llanc e Is Involved. reqoirnn.t..l ~~
I.ss , It 5 the mast lmerp ort net ónccn.ent aea ilsbie for teegrert npplient lon of MIL -571)
ssft.er. CM rsq.lr..ess.t. and , In eddltiat . pr evtd ss ee.fcl Insights into CM included to
prant ls.s. MIL .I’TD-4S3 may 6. r.pl.esd by 5 000-Isvet standard chose nr epa ’.viss
dealt e r .Ien is idsellftsd 5. MlL. -gTD.XXX . .54 sane of Its sppe.dloes se
sg.tIIICCII.ee may 6. las.rpem.tad ito. . esvt ,iee ef MfL-ITO.4 90. (0) Netien S
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Table 2-f. Description of CM-Related
Regulations , Specifications ,
and Standards (Sheet 2 of 2)

- SIOCUMENTS FOR CONTRACTUAL APPLICAT IONS

SPEC IT ICATIO NS

re , , M IL -S.f3490 , Specificatio ns , Types and ferme , 30 Ocrob e r ltbS MIL - ’T-38804 (lOAF), Tifte Compliance Technical Or dsr . (TCTO 5). Preparatioc
a . Pt0 en, This specificat ion pree ce lb.. gsnera l requleemente for din pee of. 31 3oly 1971 (with Amendment Z , I November 1977) .

~~~~~~~~ .5 a p~ rat oe. of pregrnm-pe cuila r spociilcstions reqeir ed by DOD depavtt oc.nss or 
. a- ~~~~~~~~ This specification idcntlfie. in, r oquicosc.eete for ps’rpai’)ng Tim.

Sears inat Compl iancy Technical Order, (TCTOs ) for u.n in , among othec things .
b. Sc e. Bri sfly etotse the required content s and intended U.,.  of five gnnera l announcing retrofit compute r program changen affecting weapon nyncem. ,

of np.cificationn (sy.tem , dnvelopm.nt. product , proc ess , an d tnat er ial( automatic tent equipment , simulator. , and on-beard command and control
S ani identifies fifteen upecif )c typo. of specificati ons. It also atatee the nystem.. TCTO. also are used to repass or direct usage re st r ic t ian .  atad to

dew.lopnnent requienmsnts and intended uses of the following forms of speoificotiene: order rscenssog, epecial ooe-ltme inepeclioe . a, rrplacement.

nlded by ( I )  Form I , Spevific otione to MI l i t a ry  Standard, 6. 
~~~~~~~~ ~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

o torn, Ia , with maximum formal control Amendment adds specific requirement. foe TCTO 5 that Invalve computer
vro or am changes.

o Form lb . with limited for.v .1 control 
~ . Comment.. According to AFSC P 800.7 . pe cagrap h 6 - 6 . 0 , TC TO5 are used Ia

- . - . lseue all r etrofit eegineering cha nges for both CPC (. and Cl. and are rriraerd ,
Fo rm 2 , Specificatieno to Cos.cmerciat Prac ,cne . with St pp ln mao 1 innt al led , and reported according to AFE 57-4. However , TO 00.5.1 , ‘Al
Mih i ry  squuremeote Technical Order System. ’ dated 15 Augunt 1977 , nay. that the AF TO system

3 F 3 1 tI C - 
~
. does riot app ly to ‘computer program, and support documentation managnd in

arm . 1 0 emmo en accovdancn with AF Rogolatiotc 800- 14, e li i. riot clone whether the latter

In additloo , MIL-S-83490 brief ly states quality aeeurance provisions app li- :totem::t ~~~~~~~~~~~~~~~ ~~ ~~~ :~JC~ o. ~n A F R  8OO~~ 4 prugrorn e Ia

cable to specification an lists informatson a son required In da procors. proc,uvemnete . additional guidance on the use of TCTO. ntcould be obtaired
msnt 0005050 ~ fmm appropriate AFSC source. .

c. Comment,.

( I )  MIL-STD -490 dcn o r ib o. the detoilsd fo rma t  for  the f i f teec spec i f icct iu n
tepee list ed in MIL-S-f3490,

(2) MIL-STD-483. paragraph 3. 4. 8. require. form Ia or lb to be uned for
np.cifitctiec. foe new de.iga configurat ion item, to be produced for  thy
operational iavsntory, uninee the p rocu r ing  act ivi ty specifies otherwise.

STANDARDS

5510., mod MIL-STD-401A . Configuration Control - Eng inesring Chuagee , Devi ation. and MIL- STD-482A, Configurati on Stab , Accounting Dat a Elemeot, and Related
Wa ive r s (Short Form). 50 October 1972. Feature s . I April 1974.

.oeflgtara tion c. 2-.. Ose .  This ,ta,dmrd provides requiremente for the preparation and sub- a. Par so . This standard provide , a comprehecelve listing of eta ndard data
tractor. m of abbreviated engineering change propcnale )E C P n (  and deviations end v emenle to be u..d in tailoring Lb e content of configuration ntaius accounting

1810. ne.dsd to waivers. It is intseded fcr 000 in contracts involvIng multi-application items records and reports , in eccordance with DODD 50 10. 19 and DOO I 50 10 .21.
it may lovely, not peculiar to sp.cific system. er with contractor,  who cannot reanoaebl y its

nnpected to know all of the consequences of sngineering change,. Wi th thin b. 500 - This .landacd prescribes s ta tue aco coating ntandard dat. olemrate
standa rd, ins procuring activi ty peeforme mact og the impact anetyni, ,  a o te rim (noeetondavd( dat. element , and t heir related da m item, , code, ,

sparing aed use Identifiers , data cttais n , and field length.. It dues not prescribe data ely-
linen , and b, Scope. MIL-SIO-481A is a smaller and simplor document than moot. t o hr oned nor doe. it spe c i fy  the format or f requency of ceport.. Scab
end leg intic 1~ttSI~ STO..480A . It call, Icr a wee-peg. ECP Inenead of the sin-page £cP mnqu iermeat .  are to be .pe c iiced by the managing organlnation.
s.d eng ineer- c.. crib.d In DOD-STD.451A. Deviation and wtiver requirement 5 .1.0 arc
Skin the cc ,— simp lified. 1. Ccmm.nte . Thin standard is applicable to ei ther  automated or manual etatu.
C. a br o.d.r acc ountin g eystem..
• mar e oem- c. Comm.ntn .
0 Use of

( I)  MlL-S’rD .401A do.n net ad dm en . itself specifically to noft w are but can ba
applied to software.

UI AFSC Supp lsment I (paragrap h 3-5.) to AP R 65.3 says that MIL.STD.40f
in the oat ehosid 6. sued ieasead of MI L .STD.481 unless MI L-STD -480 woold impoae
~~~ remeets of an undue burden on the contractor. It In nesumed that thi. requirement

definition mow appliss to DOD-STD-400A inetsad of MIL-STD-480.
410.483
Is’tac tlsna for MIL- STD-490 . Specificatioe Practices . 30 October 1960 tw Itk Notice I MIL. S TD - I 5 l l A  )USAF). Technical Review s and Audits for Systmnm n . Equip ments ,
sIren,.,.. I ?sbrasry 1969) and Computer Pmagramn . I J une l 97h .

l ed ,. ’. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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act d.flnitlen Direct Ive 5010. t9 and DOD Instruction 5010.11. b. Sc. - This s tandard Id.ntt fien contractor and Government rsspertsibil il inn in

SA d  
(~~

“
~ondu ct of reviews and audits and outlines the mlelmt,m Item, of Information to

• (li re 6. 
jS~~~ .1 end for ach of the .1. ..ctien: of a spmiflcotlo:. O k e .  

be pmes.oted dur ing the following sevee technical revIew. and audit. ;

15,505. decOted tO Ike detailed requls’en. ross of I I  d ilfrs’e,t type s of specificst io.r n , Syntem R.quI ~ smen t o Review (SItS)

48. t h I n  guid.- 
ieeludimtg the following 4 types applicable to computer prngr .ttb e ; System Dent gn Review (SOP )

~ eftenre o. Type A , System Specification PrelimInary Design llevlo (POP)
~~~~ liOnce - i
~~ .a’ a .p.rIfic b. Type 55, Computer Program Development Sprc i f inat ion Cr i t ica l  Design Rev win (COP)

F us.cttone.I Configuration Audit (FCA(

i MIL-S TD-480 
Type CO . Iscoonter y Item Specifio.tiun physical C,n fIgurat lnn Anti) (PCA)

ITD-480 wetald d. T ypo CS , Computer Program Produot Speeiflcetlon Formal Oeall ficatloc Reel.. (FOR)

. r o.4so r 0. C.oem.nts. The ?CA and PCA are CM-oriented actIvitIes ls~ the t they verIfy prod a nt eon-

,. r 6.61 i ° 
fermanee to np.cificatIon, and other contract reqolrs .neete. The POP also I,

mrret ,~~~! 
( I )  F -sr the four t epee of ope c ifkat t .et . listed above, thIn st andard nke.ld he o osseldered a nos,flguma t lnn audit if II I. nclodnd in in. Cas.fIgorati.e. Item

supplemneled by M IL-S T D-483 (USA? ) which stats. Ike spe c ifIcation Deoelopie..nt ff.,ot-d of the CPC I Conf Iguration Ssdn.. m. FOP I. primarily
reqoimemetite In g r e a t e r  detsil . A prop osed revisi on . Ident ified a, . .y.tem eng ineerIng ant lv lty focused as. the prodiset Itsslf and ins other g.t.e
MIL—STD-490A . may cm,a some of the np ecificati oe r equirements sew reviews are entire l y no.
isseleded In MIL.STD-4$3 (USA ?). It al.,c is eepponnd to connive di.- 

~~~~~~~~~~ Additional infor,vi.tlen on nil 5,v,n review, and audits Is pr oelded
or penn es e 00 MIL- STD-45 3 an M IL -STD. 490. 

~ A1-SCP 800.7. and the F-CA . OGA. and lOIS are discussed to Appe.dln XII

(2)  NotIce 2 applies o.1~ to the Army . 
— 

of Mn, . .gTD-4g3 (USA?).
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~~~ 3. GENERAL GtJIDELINES FOR SOFTWARE
CONFIGURATION MANA GEMENT

This section presents general information on the planning and
implementation of configuration management. It outlines the basic con-
cepts of software CM and the major variations that occur during
development. It also discusses software CM responsibilities of
Government agencies and contractors and the planning and monitoring
of software CM.

3. 1 BASIC CONCEP TS OF SOFTWARE CM —

A major management problem in software product development is
the need to control changes to the evolving product, These changes must
be controiled and documented in such a way that the documents reflecting
different points of view of the product remain compatible with each other
and with the product itself . The design specification must comply with
the requirements specification, and the evolving product must comply
with both of these. Furthermore, the test procedures must be based on
the product versions to be tested, not on earlier ones, Compatibility ir.
the reverse direction also must be maintained when requirements, design,
or test documents are affected by problems found in the actual produ ct.

Configuration management provides an effective means to achie ve
these goals. In the words of AFR 6 5-3, configuration management is

“a discipline applying technical and administrative direction and surveil-
lance to:

( I ) identif y and document the functional and physical charac-
teristics of a configuration item,

(2) control changes to those characteristics, and

(3) record and report change processing and implementation
status . “

The three CM areas that produce these results are configuration identi -
ficatlon , configuration control , and configuration status accounting. A

fourth CM area , configuration audit s, verifies that a completed product
and Its documents meet contractual requirements.
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3e 1. 1 Basic Concepts of Configuration Identification and Baselines

Configuration identification is established in the form of technical
documentation that becomes more detailed as development proceeds.

P 
Three stages of configuration identification generally are employed during
the development of a system:

a) Functional Configuration Identification (FCI). First, the
functional configuration identification for the system is
defined in the System Specification or System Segment
Specification, which are performance-oriented require-
ments documents,

b) Allocated Configuration Identification (ACt) .  A little later
in the development process , the requirements of the func-
tional configuration identification are allocated to the
CPCIs (computer program confi guration items ) and hard-
ware CIs of the system in a series of Development
Specifications. (For a CPCI or hardware CI that is not
being developed as part of a larger  item, the Development
Specification become s the fun ctional configuration identif i-
cation and an allocated configur ation identifi cation is not
necessary. )

c) Product Configuration Identification (PCI) . Finally, the
product :~~~figuration identifications of the system CPCIs
and hardware CIs are defined in a serie s of Product

- 
Specificat -~ns that describe the as-built configurations.

When one of these three configuration identifications is “baselined, “

It becomes the basis for both configuration control and status ac counting
for that configuration. Baselining is placing a configuration identification
under the procuring activity’ s cont ractual configuration control system.
Baselines are established at st rategic points in a system acquisition life
cycle to ensure that completed development work is adequately control-
led during subsequent phases.

The three system development baselines defined in Government CM

L documents ar e:

a) Fui~ctional Baseline. Es tablished by procuring activity
program office authentication of the functional configuration
identification (i. e., System or System Segment Specifica -
tion), normally after the f i r s t , or conceptual , phase of the
system acqu isition life cycle is comple ted and the second ,
or validation, phase is in progress.

- 12 -
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1 .
b) Allocated Baseline. Established by progr am office

authentication of the allocated configuration identification
(i. e. , Development Specifications) at the end of the second ,
or validation, phase or early in the third , or full-scale
engineering development, phase.

c) Product Baseline. Established by pro gram office authenti-
cation of the product configuration identification (i. e,,
Product Specifications) near the end of the third, or full -
scale eng ineering development, phase.

At any point in the system lif e cycle, a cont rolled item t s current
configur ation is defined by its baselined identification documents plus
all approved changes to those documents.

Ther e is a definite distinction b~ tween configuration identification
and baselines, As stated in AFSCP 800-7 , “ Identification is used for
visibility and baselines are used for control . Identification become s a

2baseline only when designated and fixed at a specific time as a refere.-ice
point for chang e control , ” (AFSCP 800-7, paragraph 3. a(2); similar

wording appea rs in paragraph 1-5g of AFSC Supplement I to AFR 65-3. )

A s defined in Government CM document s and as discussed above ,
the wo rd “baseline” means a cont rolled configuration identification
document or set of su— h document s, bu t it is also commonly u sed to
refer to the points in the life cycle where the different stages of baseline
conf iguration control beg in. -;

The term “ configuration identification ” also has a Fecondary
meaning that is logical and useful . By DOD definition , “ configuration
ident ification ” is a document or set of document s that defines the con-
figuration of an item. In this sense, it rep resent s one or more material
thing s (document s ). As a part of configuration management, however ,
it Is grouped with two things that are not material thing s but are operating
processes: configuration control and status accounting . It is natural ,

— 1 3 —
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- - therefore, when discussing the functions of CM to expand the scope of
p - the term “configuration identification ’ to that of a third process that per-

forms all ta sks associated with identification of an item ’s configuration,

including identification of the CPC~s in a sy stem and assignment of
-~~‘ unique item identifiers to sof tware and documents.

3.1.2 Basic Concepts of Configuration Control

Configuration control is the major process of CM. It is the process

by which change decisions are made (by the Configuration Control Board ,

or CCB), administered (by the Configuration Management Office , or

CMO), and implemented (by software assembly and maintenance

personnel) .

Sometimes configuration control is called “change control , “ which

really desc ribes the process more accurately. In Government CM

documents , “configuration control” is the term used in definitions and
descri ptions of the control process while “ change control” appears else-

where occasionally.

The decision-making part of configuration c~ ntrol dete rmines

whether proposed changes to a controlled docume~it or software item

will be beneficial to the Government in terms of operational effectiveness,
- 

- support needs , cost, or schedule. The change administration and imple-

mentation parts ensure that all approved changes to a config~iration are

properly incorporated in the affected documents and software code and

that no other changes find their way in.

The major steps in the configuration control proces s are as

follows: -

a) The need for -~~ change to a baselined document or software
item arises because of a chang~ in requirements or because
of a problem.

b) The need for the change is documented in a change proposal.

c) The CMO logs and nv.xnbers the change proposal .

d) The CCB reviews the change proposal and decides whether to
approve the change , disapprove it, or obtain additional
information. If the CCB lacks the authority to approve
certain chang e proposalsj  it submits them to a higherr authority.

- 14 -
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e) The CCB assigns an approved change proposal to the
appropriate organization for implementation.

f) The proposed chang e is i m p lem ented in the baselined item,

g) The CMO closes the chang .~ cycle for this chang e.

At the end of each such change cycle, the related documents and software
files should be compatible with each other; that is, they should reflect —

exactly the same software configuration.

During the early stages of configuration control (see Figure 3-i),
compatibility is not a problem, because only the functional configuration
identification (i. e., System Specification) is controlled. After the allo-
cated configuration identification documents (Development Specifications)
are baselined, compatibility between the two levels of baselined docu- ‘-

ments is required. When the product baseline is achieved, the Product
Specifications and the CPCIs themselves also become subject to config-
uration control and its compatibility requirements. All three baselines
are controlled throughout the lifetime of the system, The configuration
cont rol of these baselines is referred to in this guidebook as “baseline

L 

configuration control. ”

Software items and document s that are not baselined are not subject
to baseline configuration control, but may be placed under contractor

• internal configuration control during certain periods of development.
(See Figure 3- i .  ) This applies both to items that will be baselined later
in the development process , such as CPCIs and Product Specifications ,
and to items that will never be baselined, such as User ivianuals, test
documents, and non-deliverable software items, Contractor internal
configuration control is almost entirely a contractor activity whereas
baseline configuration control , because of its direct contractual effects ,
heavily involves both contractor and procuring activity. Government
documents on CM occasionally allude to contractor internal configuration
control but do not offe r much help in understanding its needs and practices
or guidance in evaluating its plans or perf rinance. In the Government
document s, “ configuration cont rol ” generally means baseline configuration

- 

- 

control .

Government CM document s advise procuring activities to allow

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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reiieve a procuring activity of the responsibility for evaluating
contractor CM systems to ensure that they are capable of providing the
visibility and control required. This responsibility applies to the con-
tractor ’s methods for meeting his internal configuration control problems
as weil as his methods for complying with procuring activity require-

t ments for baseline configuration control.

Interface control (also shown in Figure 3-1) is a third level of con-

• figuration control that must be considered by program offices. Formal
interface control is required when two or more contractors or
Government agencies are developing items whose configurations may
affect each other. A separate review board (Interface Control Working
Group, or ICWG ), separate documentation (Interface Control Drawing s or

F Interface Design Specifications), and separate control procedures are
required for interface cont rol, but a close working relationship is main-

F tam ed with the CM groups of participating organizations.

3. 1. 3 Basic Concepts of Configuration Status Accounting

As a result of the two CM areas discussed in the preceding pages ,
an item’ s configuration i~ identified and changes to that configuration
are p roposed, evaluated, and implemented. Keeping track of the con-
figuration identification and its changes and reporting this information
are the functions of configuration status accounting .

Two major types of documents are produced by status account ing:

a) Configuration Index. This index defines the current
approved configuration of an item in terms of its elements
or identification documents and its approved changes.

b) Change Statu s Reports. These reports give the implementa-
tion status of changes to a configuration item.

These status accounting document s provide implementing personnel
and management with visibility and traceability of baseline configurations
and their changes. They give implementing personnel the means to coor-
dinate the man y actions that must be performed in support of changes , and
they give management the means to determine if change decisions are
being implemented as directed. -~ —

- 1 7 -
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During development, status accounting document s are an important
information source for the procuring activity and in the pr oduction and
deployment phases, they are an essential means of coordinating main-
tenance and modification ta sks that may involve many or ganiza tions in
widely scattered locations.

-

• 
3. 1.4 Basic Concepts of Configuration Audits

A serie s of configuration-oriented audits is conducted near the

- • 
conclusion of a development program to verif y that the completed
product 3atisfies its contract requirements. These audits and their
characteristics are as follows :

a) Functional Configuration Audit (FCA ). The CPCI FCA
verifies through review of PQT and FQT test data that a
CPC I’ s actual performance complies with the performance
requirements of its Development Specifications. The FCA
usually is a preparatory audit leading to scheduling of the
PCA , but can be combined with the PCA . System FCAs
also are conducted, usually following system testing.

b) Physical Confi guration Audit  (PCA ). The CPCI PCA is a
formal audit to verif y a CPCI’ s product baseline docu-
mentation. The Product Specif icat ion is checked against
the CPC I listing to ensure the document reflects the actual
configuration, and CM records are examined to ensure
that approved changes have been incorporated . The
Computer Programming Manual , Users  Manual , and any
other documents not previously accepted also are
examined. Successful  comp letion of the PCA resul ts  in
authentication of the Product Specification and establish-
ment of the product  baseline for the CPCI. When final
testing of a CPCI must be done at the system level , the
PCA may not occur until the production phase.

c) Formal Qualification Review (FQR ). The CPC1 FOR is con-
sidered a configuration audit if it is included in the
Configuration Item Development Record , which is part  of
the CPCI Configuration Index. Representatives of AFSC
and other appropriate command s review the De velopment
Specification and PQT and LOT test data and also may

• witness tests or demonstrations to certif y that the CPCI
• is qualified, for its intended application. These Government

participants verif y that all tests required by Section 4 of
the Development Specification have been accomplished and
that the resulting test data proves that the CPCI satisfies
the performance requirements  of Sectioh 3 of that specifi-
cation. An FQR is combined with the FCA (i. e .,  pr ior  to
the PCA) if the required test data is available at that time.
When FCA and FQR are not combined, continuity between
them should be maintained to avoid duplication of effort.

- 18 -
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Agendas and minutes for configuration audits are described in
• paragraph 3. 5.3 of this guidebook. Additional information about audits

is presented in the “Reviews and Audits Guidebook” oi this series. The
primary RSS on configuration audits are AFR 65-3 and MIL-STD-1521A.

3. 1. 5 Benefits of CM

A properly planned and implemented software CM program will
provide the following benefits :

a) Assist management in achieving required CPCI perform-
• -

. 

ance, operational efficiency, and logistic support on sche-dule and at the lowest total life cycle cost,

b) Combine maxim um freedom for design and development
with appropriate c-nfiguration control for baseline items.

c) Provide knowledge of exact configurations of controlledapplication, test, and support CPCIs at all times.
d) Ensure that specifications and related technical data are

adequate for both CM and program needs and will be
available in verified form when needed.

e) Ensure that CPCI external interfaces are documented and
controlled.

f) Provide efficient management of configuration changes in
regard to their necessity, cost, timing, and implementation.

g) Provide appropriate uniformity of CM policies, procedures ,
documents, forms , and reports within DOD and between
DOD and contractors.

3.1.6 Differences Between Softw R.re CM and Ha rdware CM

Government documents on configuration management generally
present a hardware-oriented poin t of view, with only occasional con-
sideration of the special needs of software CM. This is true even of

• the AFR 800 series of computer resource documents.

The differences between hardware CM and software CM arise , of
course, because of the vastly different natures of the hardware and
software configuration items themselves. For CM purposes , an item
of hardware Is an assembly of complex parts (electronic and mechanical)
that have different physical characteristics (materials, dimensions,
etc. ) and must relate to each other precisely in complex ways. Once

- 19 -
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built, hardware is difficult to change. For CM purposes , a computer

- 

I program is an assembly of simple parts (characters or bits ) in a one-
dimensional, or serial, arrangement. Any physical character ist ics

-~~ associated with a computer program apply only to its stora ge medium

I (punched cards , magnetic tape, etc. ) and storage format (bit density,
tracks , etc. ). A coded computer program can be changed fairl y quickly
and easily.

• Despite these differences, documentation requirements for hard-
ware and software items are much the same. The same general type s

-
• - of configuration identification specifications are used during development,

and the test and support documents are similar. Documentation of the
as-built configurations is very different , however. Large quantitie s of
drawings and specs are needed to define the elements and characteristics
of hardware, whereas a computer program configuration is completely
and exactly represented by a computer-generated source listing. A
Computer Program Product Specification is still required to make the
listing meaningful, however.

A production phase is not required for computer programs because
they can be duplicated quickly and inexpensively. This duplication is

- independent of the program ’ s confi guration itself , and therefore can be

- performed without reference to the Product Specifica tion or listing.
- Quality control in the hardware production sense is not required for

- duplicated computer program s, but some verification of the accuracy

- 
- , of each copy should be performed through use of bit-by-bit comparison

programs, checksum programs, visual inspection of listings, or other
means.

- Maintenance of software means correction of design defect s or
- code errors or modification to meet changing requirements. The volume

of changes required in some types of delivered program s tends to be
high. One reason is that system designers depend oh software’s
flexibility to accommodate most system changes. Another reason is
that some errors in large and complex program s are not readily dis-
covered by present testing techniques. Once software changes are

- 
designed, coded, and tested, however, the mechanics of installing them
are routine.
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A computer program will always give the same results if all
operating conditions are exactly the same. It will not wear out or -t
otherwise deteriorate with use, time, or environmental circum stances
(although its deck, tape, or other stor age medium may suffer from these
things). Therefore, reliability in the sense of useful life has no meaning
fo r software and spare parts provisioning is not a logis tics concern
(except for extra cards , tapes , etc).

Because of such differences between hardware and software , the
standard hardware CM practices require some modification before they
can be applied to software CM programs. The basic concepts are the
same, however , so it is possible for system CM programs to use
similar approaches in their software and hardware CM activities.

• 3. 2 LIFE CYCLE VARIATIONS IN SOFTWARE CM

Configuration management is required in varying degrees through-
- - out the entire system acquisition life cycle, generally beginning at a low

• level and increasing in stages as the product evolve s. The major tasks -j
r equired to implement CM are described in this subsection against the
bac kground of the system acquisition li.fe cycle and the computer program
life cycle.

The computer program life cycle is an independent series of
activities than can be performed as part of a system acquisition life -‘

cycle or completely outside the sphere of a sys tem acquisition. When it
is part ~~ a sys tem acquisition, its general rela t ion ship to the system
acqui sition life cycle is shown in Figur e 34. The bottom block in this
figure shows the CPCI and system test periods.

• The sequence of computer program development activities and
related events ( PDR , CDR , etc ) in a computer program life cycle must
occur a t least once for ever y CPCI during a system acquisition lif e
cycle. In addition, the basic elements of this sequence — anal ys is,
design, coding, checkout, and test — and some of the related events and
support activities may be r epeated on a smaller scale in the eoncept~ia]
or validation phase or In both of these if there is a need for simulations

or other exploratory computer activity. The basic elements also are
repeated for every computer program problem correction or modification
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that is made at any point in the acquisition life cycle. During te sting,
this sequence may be repeated hundreds of times within a short period.
Loops within the compute r program life cycle also occur when it is
necessary to change results of an earlier stage and then incorporate the
consequences of this change in all Intervening stages.

A summary of the principal CM-related tasks and milestones that
occur during a representative system acquisition life cycle is presented
in FIgure 3-3. The general relationships shown in Figure 3-2 are
assumed.

3.3 PR OGRAM FACTORS THAT AFFECT CM REQUIREMENTS

There are many program variables that influence the planning and
conduct of CM. The basic concepts described earlier are generally
applicable to any development program, but the details should be tailored

• to the particular needs of each program.

Some of the program factors that create the greatest problems or
uncertainties in applying the general concepts of CM are discussed in
the following paragraphs.

3. 3. 1 Effect of Smaller Programs on Software CM

It is sometimes difficult on smaller programs to create any sense
of positive CM control without burdening personnel with excessive paper-
work and rules. Sothe of the important considerations on smaller pro-
grams are these:

a) Closer informal contact among procuring activity and
contractor personnel reduces the need for formal CM
procedures, forms, and approvals. However , logs or
notebooks should be maintained on both sides to document
key problems, decisions, and changes, and key approvals
should be made on a formal basis.

b) Small programs require less configuration identification
documentation. If a CPCI is being developed independently
of a system, a System or System Segment Specification is

- 
• not required; only a Development Specification Is needed

for requirements (It becomes the functional configuration
identification in such cases) and a Product Specification
for design. These can even be combined in a single speci-
fication. (See DID DI-E-30 130, “Non-Complex Computer
Program Configuration Item (CPCI) Specification. ” Also
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FULL-SCALE ENGSNEE~CONCEPTUAL PHASE VALIDATION PHASE

__________________________ — _______________________________ 

ANALYSIS I DESIGN

Th. purpo , of the conceptual phase is to define If the acquisition strategy at the start of the The purpose of the full-scale engineering development phase (FSO) is to design, build, and

overall mission and system r.quirements . The validation phase is to ctncentr,te on a sing le system; and to test the ,ysfern under nearly operational condiri.n. as ‘ce.:bl.. Ma)ar prado

sualar product is the preliminary System Specifi- system, th. purpose of th,s phase will be to
cation (andjot preliminary System Segment validate system concepts and refine the basic CPCIs ore subject to CM during this phase. in addition to formal configuration cantrol of I

Specification). characteristics of th, system. Major products CPCIs, pre liminary Product Specifications, and Test Procedures uring POT, POT and any .
wi ll be an updated System/System Segment Source selection stay take place either at the beginning of thu phase or at the end of the a

4, If any software is developed far e,tploratory Specification, preliminary Development Spec ifi—
reasons during the conceptual phase, it need not rations, and the initial Computer Resources Inte—
be subject to CM. If some CM is desired for such grated Support Plan (CRISP) . Major software a. RFP CM Requirements. The program office prepares CM requirements for inclusion in ,f
items, it should be limited to control of func— CM tasks will be as follows: phase Request for Proposal (RFP) .
tiono! characteristics . It. CM P1cm. Competing contractors submit abbreviated CM Plans with their proposals.a. Functional Baseline Configuration Control.
~~ Jar sofIwa~e CM related tasks and ml Ie.tanes The program office places the SystersV
of this plies. usually are: System Segment Specification under baseline c. Contract CM Requirements . The program office prepares CM requirements for inclteires

configuration control.
a. Functional Configuration Id.nti!igation. 

CM—related activities and milestones during the four FSD periods are described in the folksr

The program office or conceptual phase car,- b. Stats. Accosertirtg. The program office
trac tor prepares the initial ve rs ion al tis. begins forma l configuration Status account- The purpose of the an,lysis activity is to deli.. The purpose of design is to define the CPCI
System/System Segment Specification. i,g for the System/System Segment the CPCIs in terms ri functions, e,tertra l and structure, interface logic, and data base in

Specification. intemol interfaces , storage allocation, oper— sufficient detail to permit coding to take place.
b. Interface Control Drawings (ICDsJ . The ati.g sequences and data base design. The Th, major products or, expanded Product

conceptual phas, contractor preparer lCDs c. CPCI Identification . The program office or major products are prelimirory Computer Specifications.

for syste,t~ seg,nent interfac.s wi th other validation phase contractor makes a pre lim— Program Product Specifications.

systems/segesents. m ary td,ntification (i.e.,se lectionl of Baseline specifications continue to be con—
system CPCIs. Basel ine specifications are controlled during traIled during thu. period, but no new itcmn

c. Configuration Control Board (CCBI. m, this period. .rc placed under control.
program office establishes the proJram CCB. d. System Specification Update . The program

office or va lidation phone contractor updates Malor software CM-related tasks and milestones Molar software CM—related tasks and milestones
d. Interface Control Working Group (ICWG) . the System/System Segment Specification. are: are:

The program offic, establishes an ICWG
if such a group is appropriate at this stage . e. ~sllocated Configuration Identification. The a. Allacated Boselinr Configeration Control, a. Item Identifiers . The program office

program office or validation phase crntractor After authenticating the Computer Program obtains Computer Program Identification

e. System Requirements Review (SRR). One or prepares the initial Computer Program Development Specifications (either during Num bers (CPINs) from the AFLC Air

more SRRs may be conducted. Deve lopment Specifications, the validation phase or in this analysis Logistics Center (ALC~ for all CPCIs and
period) , th. program office places them related documents, or ass igns oilier suit—

f . Functional Baseline , If poss ible, the pro— f. Caroputer Resources Working Group (cRWG) ,md.r formal configuration control, able itent identifiers ,
gra, office ap~rov.. the System/Syst... The program office orgoni.es a CRWG con-

an during this pita.. Sist itsg of representatives from the imple— b. Status Accounijog.. The program office and b. Product Specification Updates. The can-
to establish the functional baseline. mnenting, using, and supporting corismancls, contractor begin fortnol configuration tractor refines and expands lIt , Product

status accoontirg for the Development Specifications.
g. ~~p(_enm Requi rements Ren ews (SRRs). Specification .

n. or mare SRRs may be conducted, c , Critical Desiari Reviews. The program
c . Status Accounting Reports . The contractor office and contractor conduct Ifs, CPC I

h. System De. gm: Revi ew (SDR), An begins to is;ue the Configuration m dcc and Critical Design Reviews (CDRs).
SbR Is co.ub.uted. Change Status Reports .

d. CM Procedures. The carstr.ctor preparesI. Allacated Baseline. Following SOR d. Completed CM Plan. The contractor detailed procedures for internal canfigura-(System Design Review), the program
o cc may choose to authenticate tIre comtsletes and updates his CM Plan. tion cantrolol CPCIs and Product Srtecif l—
Development SpecilIcsr;ons to establish rations during test and integration.
the allocated baseline. C. Interface Agreements . The program office

prepares interface agreements between .11 e. Software D~~~(~~1~~nt Library Preparation.
Alternatives to the si ngIe~~ystem concept participating contracto rs. The contractor prepares facilities and pro—
for th. validatianplsase ore (1) investIgation cedures for generation, control, and update
of several systessn, (2) lnsr.stigatlon of alter- f. tnferfac, Control Working Group (1CWG). of master software tiles and for s torage and
native subsystems only, with no system—level The program office establishes an ICWG if control of assoc iated decks, tapes, discs,activities, and (3) moving direct ly to tire full
scale development phase. Each of one is warranted and has not been estab- listings, etc.

alternatives would result in some variation in irked earlier.
the a~~ve list of major products ond tusks.

g. ~~y~~ p.nent Specification Updates. The
contractor updates the Development
Specifications by n,ea me of ECPs and SCNs.

h. Product Configuration Identification. The
contractor prepares the initial Computer
Program Product Specifications.

I. Preliminary Design Reviews. Th, program
contractor conduct the CPCI

Preliminary Design Reviews tDRs) .
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FULL-SCALE ENGINEERING DEVELOPMENT PHASE
PRODUCTION PHASE

DESIGN COO I NG AND CHECKOU T TEST AND INTEGRATION INSTA LLAT IO

. it  phase (FSD) it o  design, build, and test system CPCIs and hardware CIs; to integrate the CPCIs and hardware Cm into the complete The purpose of the production phase is to The purpos. of deplaymiet* 1~conditions as possible. Mcjo. products are the CRISP, CPCIs, hardware CIs , Product Specifications , and test and support documents , produce conrplete systems (i.e., hardmaro and
software) and deliver them to the using cons- when the system Is removed I•tton to formal configuration control of baseline items, the contractor usually is required to implement internal configurat:on control for moods . Software activity in this phase usually

it Procedures ::ring POT. POT and any other formal testing required prior to the CPC I product baselines, consists only of the duplication of the software The deplaymene phase castdi
iterru required in the system. This phase begins

using of this phase or at the end of the validation phase . CM tasks associated with source selection are: with production approval and ends when the
last comp lete system is delivered and accepted. Th, purpose at Installation is ii

pares CM requirements far inclusion in the Statement of Work (SOW ) end Contract Data Requirements Ust (CDRL) of the development Since deployment may begin early in the pro— tear for operational use. It Inst
duction phase, segments of the production and arid running computer program’.,
deployment phases may over lap. puter programs to different site

elated CM Plans with their proposals. the computer programs to veriFy
The production phase contains two key transition ate with the required level of

• prepares CM requirements for incls.ion in ti re SOW amid CDR1. of the development phase contract, points in oysfem acquisition: oystem turnover support of the total system In I~from AF SC to the using command and Program environment.
or I’SD periods are described in the following columns. Management Responsibility Transfer (PMRT) front

AFSC to the supporting command. At system Software and related dacunsen~pa.e of design is to define the CPCI The purpos, of coding and checkout is to code The purpos, of test and integration is is test turnover, AFSC relinquishes oIl system manage— CM in accordance with the 0/
p., interfac, logic, and data base in routines and data filer , to debug them (so they CPCIs against the requirements of their Devel— rent responsibilities and at PMRT , all system Fs responsible for CM at operatf
put detail to penrsit coding to take piace. will com pile), sod to chec k them out (so they opment Specifications , to integrate CPCIs with support responsibilities including CM, except th. using casrrnsand wishes ro be

Sr products are expanded Product will produce correct results front predefined other elemrnts of th, syste m , and la test th, for identified residual tasks and phase—out change control of computer pro
~ fans. irscuts l. comp lete sys tem against the requirements of tire responsibilities. A software support group data required far the direct pen

System/System Segment Specification, belonging to AFLC or another contractor usually missian. W hen security, safeI~specifications continue to be con- Baseline specifications continue to be con— assumes the developmrsent contractor’s program— restrictions are involved, specs
hiring this period, but no new items trailed. Th. only new itec-: placed under CM activity reaches it peak during this period, sting support responsibilities after PMRT. control procedures are required
psi under control, control ar, routines that must be released early During Formal Qualification Testing (POT) and M~joc CM related tank and mileitones during involve comp leo checks amid be

to the development library io, us, by other integration , many software problerrs usually ar~ the production phase ore: mandator y security keys and ac
itwore CM—related tasks and milestones developers, found, requiring changes to the computer pro-

grams, Product Specifications, Development O~ Status Accounting. All oartlclpailng com-
m. major software CM-related task is to Specifications, arid, usually, System/System tus :cco ting pracedures75arsd ~s ’

~ atssts Idt ntr f:.r s . The program office mpose :ntemal cc-nf:gurat:on contro l on all Segment Sp.c:f.catron. accountl agency or contractor begins to
sins Conmputer Program Identification routines formally released during this period. Issue lie ~onfiguratian Identification
ibers (CPtNs l frotms the AFLC Air Major software CM-related tasks and milestones Index (CII) and Configuration Status
stics Center (ALC~ for all CPCIs and are: Accounting Reports (CSARs).
ted documents, or assigns other su it-

item identifiers , a. Intemal Configuration Control. Th, car- b. Transfer of CM R.wonsib.lltr. At PMRT,
the program office tra,wfets system CMtractor :mposes :nternal configuratson can— ‘bilities to the supparti commandhurt Specification Updates. Tine con- trol on selected CPCI, and Prcrdoct Specifi- 

spaces op
tar refines and expands the Product cation. during Preliminary Qualification c. OJS CMP. After PMRT, all uystenm
tificotiom. Testing (POT) and as, all CPCIs and Product partldpanto comply with time (~M require”

Specifications during FQT. Test Pt acerksreu mints docum ented In the OperatlcW
10.1 Desian Reviews. The program also ar, controlled. Suppoet CM Procedures (0/S CMP).
~ and contract sr conduct the CPCI
kal Design Re~~ewt (CDRs) . b. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ d. ~ime Ca7lionce Techrecal O’dr s.

~ acedures . i~. contractor prepares procedures during POT. ~~~~~~ 
~~,~ s~~nce

fled procedures tar mnternol conf sgura- changes.
contro lof CPCIs and Product Specifi’ c. 

~~/CMP, Th~.programn office partici-
en during test arid integration, pates wTfls the using and supporting e. Residual CM Tasks. After PMRT, time

commands so preparation of the Opera— program office comp letes identified
~wore Deaelco,rmer~t Library Preparation. tson/Suppart CM Procedures (0/S CMP). residual CM tasks before phasi ng out.
contractor prepares facilities and pro—

ores far generation, control, and uodate d. !~~glPradiic r~ gg~ificaiJon~,, The con-
sa.ter software files and for storage end tracto, prepares the an—coded versions of
leol of associated decks, tapes, discs , the CPCI Product Specif ications.
big., etc .

e. Configuration Audits and FOR. The pro-
gram office and contractor conduct CPCI
Functional Configuration Audits (FCAs) ,
Physical Configuration Audits (PCAs), and
Formal Qualification Re,i,ws (FQ~~).Testing requiremarrts may cause same of
these to bst deferred to the production
phone.

F. Product Baseline, Following succe s sful
PCA5 r th, program office authenticates the
Product Specifications to establish the CPCI
Product Baselines,

g. CPCI ~~~~~~~ Fol lowing succnssf tsl FCAs ,
PCAs , and FQRs, the contractor de livers
custody of the CPCI5 to the program office.

h. Product Baseline Configuration Control.
The prog-am office places the Prad:,ct
Spec ifications ond CPCIs ryder basell~~contigssrotion control.
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DEPLOYMENT PHUE

~jEST AND INTEGRATION 
PRODUCTION PHASE 

INSTALLATI ON I OPERATION/SUPPORT

~sordware Ci into th, complete The purpose of the production phase Is ~ 
The purpce. of deployment Is to tvanlport system elements to operatIonal sites; to Install,

mid test arid support documents, produce complete systems (i .e., hardware and Depr tbegI ”t h d r nd~~~~~~~~
’ :f th. aHa~~~~~ tand’~~duriot configuration cantral far maids. Software activity irs this ~~~~~~~~~ ~~~n system Is remayed from the operational inventory.

core sts only of the duplication of the software The deployment phase consists of two segments: (a) installation and (b) operation and support.
items required in the system, This phase begins
with production approval and ends when the S —

last canrplete system is delivered and accepted. The purpose at installation In to prepare a sys— The purpose of operation and support is to
~pt (CI)RL) of the development Since deployment may begin early in the pro— tern For operational use. It includes loading ensure that a system is able to accosrrpllsh

duction phase, segments of the production and and russning computer programs, adopting cam- mission objectives. - —

deployment phases may overlap. peter programs to different sites, and checking
the computer programs to verify that they oper- This period usually requires nrodification of

The production phase contains two key transition ate with the required level of confidence in tire original software configuration and its
points in system acquisition system turnover support of the total system in the operational documentation to correct errors, improve per-
frosts AFSC to th, using command and Program environment. formance, adapt to changes In hardware or in
Management Responsibility Transfer (PMRT) from system requirements, or incorporate improve— —

AFSC to the supporting command. At system Software and related docurrsecsts are subject to ments based on operational use.
pose of test and infegratson is to test turnover, AFSC re linquishes all system manage— CM in accordanc, with the 0/S CMP. AFLC
galrsst th, requirements of their Dowel— smsent responsibilities and at PMRT, all system is responsible for CM at operational sites unless SoFtware and related documents are subject to
Specifications, to integrate CPCIs mith support responsibilities including CM, except the using comsssand wishes to be responsible for CM in accordance with sIte 0/S CMP. AFLC -enrents of the system, and to test th, far identified residucl tasks arid phase-oust change control of computer programs or mission Is responsible far CM at operational sites
• system against the requirements of the responsibilities. A software support group data required for the direct performance of its except for arecs in which the using command
system Segment Specification. belonging to AFLC or another contractor usually mission. W hen security, safety, or nuc lear wishes to be responsible, an mentioned in the

assumes the development cantractor s program— restrictions ore involved, special configuration preceding column.
Ivity reaches it p.ak during this period. mirrg support responsibilities after PMRT. control procedures ore required that may
Formal Qualification Testing (FOT) and Major CM related task and milestones during involve casrmplecr checks and balances wIth
ion • many software problems usually are the production phase are: mandatory security keys and access codes.
requiring changes to the com poser pro-

11Phvduc t Specifications D, elop,n.nt a. Status Accountt ses. All aortlclpatt
7 

cons~
~~~~ 

‘ mands and contractors begin systerrr_ evellarss , and usually, Sy5terrh/Systenr sfatun accounting procedures, and the status
let Specsfscat:on. accounting ogency or contractor begins to

Imue the Configssroitass Identification
aeltwarst CM-related tasks and milestones Index (CII) and Configuration Status

AccountIng Reports (CSARs).

~iraI Canfiairotion Control The con- b. Transfer of CM Responsibility. At PMRT,

~ &ectedCPCb and ft~~~:Spedfl- 
m t i~~~~~~~ wppar~ ng cammand.

jars during Preliminary Qualification c. 0/S CMP. After PMRT, all system’s
~Sssq (POT) arid on all CPCIs arid Product portisipants comply mitts the (~M require ’
pfflcations during POT. Test Procedures Isietrts documented In the Operatlof~It are controlled. Support CM Procedore~ (0/S CMP).

s~~t~~~ l
t

c~~~~~~~
r d~ ~ m.Cpm

fo~~Hance T.chrdcaI 0ideo.

edu do POT corrmrnand begin using Time Conspllanceres r:ng Technical Orders (TCTOs) for CPCI

~~~~~ Ths~gwagram office peett cl 
changes.

•rni t b tie usi ng and eippo~g,g e. R.gIdual CM Tøslss. After PMRT, the
~~~nds In preparaelan of the Opens- program office completes identIfied
~~ s.epart CM Procedures (0/S CMP). residual CM tasks before phasing out.

jPtcduct Specifications. The con-
liar prepares the an-coded versions of
CPCI Product Specifications.

k~~~~~~~~~ lts ,ffi~~POR. The pro- t
- office and carmtrocto, conduct CPCI

anal Configuration Audits (pe~.s),
cal Configuration Audits (PCAs), arid

m,l Qualification Reviews (rob) ,
tltsg requirerrsents nay cause sam, of
• to be deferred to th e production
an.

~~ )jg.eline. Following successful
hi, the program office authenticates the
~sct Specifications to establish site CPCI
kct Baselines ,

LDelimrer
~
r
~~e. fallarning suctessful PCAs,

S arid FOb, the contractor delixeri
id~1 of tire CPCIs to time pragrorn office.

lect Baseline Configuration Carmtrol.
frogr am office places the Ptaduct
Ilfications arid CPCI5 under baseline
Ngsiration control.

Figure 3-3. Software CM During
Life Cycle Periodi
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8ee subsection 3. 3, 5, ttTradeoff Factors f o r  Documentation
Levels ’1 in SAE Guidebook for Computer Program
Documentation Requirements. )

c) Some kind of CM plan, even a br ief one, should be prepared.
The eight-step CM planning process outlined in para-
graph 3. 5. 1 of this guidebook is as valid for small pro gram s
as for any others.

3 3 2 Effect of Multip le Versions or Locations on Software CM

- 4 Programs with multiple versions of the same CPCI or with the

r same CPCI at different operational locations have special CM pr oblems

and must employ caref ul planning and coordination to maintain the soft-
war e successfu lly. Some of the possible situations are as follows:

a) Different Locations, Central Control. When a single CPCI
configuration is required fo r several opera~,ional locations,
the configuration usually is controlled from one location.
The controlling center receives information from the other

• locations about problems and propo sed corrections, coordi-
nates the information with the procuring activity for
analysis and approval, and releases approved changes to
all locations. (AFSCP 800-7, paragraph 6-6h(3), describes

S 
use of Version Description Documents (VDDs ) for multiple-
location systems.)

b) Different Locations, Local Control. Sometimes copies of
the same CPCI configuration are subject to local control at
each of a series of locations. Each location may be
required to submit information on problems and changes to
the other locations for investigation of possible impacts,
but usually no attempt is made to keep the configurations
identical. This situation is not feasible, of course , if
gradual divergence of CPCI configurations is likely to
affec t system operation or maintenance. S

c) Multiple \- ersions of Sing le CPCI. A s ingle CPCI may have
more than one version under development at the same time.
Possible instances include the following :

1) Follow-on development to a contract currently in its
operation and support phase.

2) A CPCI developed in two or more pha ses, each inde-
pendently operational, such as initial operating capa-
bility and full operating capability. This approach ,
sometimes called loop development, may be done to
utilize manpower at a stead y rate,
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3)  An addition to a product currently in development.
For example, an ECP is issued by the procuring
activity to expand capability of a CPCI currently at the
product baseline, with the new ve r sion to be started at
the allocated baseline.

In each of these cases, separate Development and Product Speci-
fications normally are required fo r each separate version of a
CPCI . Alternate documentation approache s are to treat each
version as a different typ e and document it in the same set of
sp ecif ications or to p repare Addendum Specifications to the basic
specifications. (See Subsection 4. 1, 5 , 1tS pecial Problems:
Multiple Locations and Modified CPCI s” in this guidebook. ) A

S major p roblem ifl multiple-version control is the coordination of
changes among the versions. For example, loop A, currently in
system test , has system, allocated , and produc t baselines and is
subject to baseline configuration control , while loop B, in FQT,
has only system and allocated baselines and is subject onl y to
internal configuration contrbl . A change of small consequence to
loop B might have severe implications for loop A. Therefore,
all versions must be considered whenever a change is incorp-
or ated in ~ny of them.

CM responsibilit ies for multiple versions or multip le locations
should be documented in the CRISP and detailed CM proced ures for
these situations should be documented in the 0/S CMP.

3. 3a 3 Effect of Advanced Software Technology on Software CM

A 1974 study* indicated that software CM proced ures require only
slight modification to accommodate structured pro gramming, top -dc ’- . ~
programming, and other newer software technologies. The major
effects on CM are these:

a) Detailed ~as-buil tt flow charts are unnecessary for
portions of a computer program for which Etructured
source code listings are availabie, and considerable cost
savings should be possible if they are eliminated as a

• requirement. (Detailed t build-to ” flow charts are still
required for Critical Design Reviews, however . )  Another

*Boehm , B. W,, et al., t t The Impact of New Technologies on Software
- 

- Configuration Management, t t  TRW Systems Group, Redondo Beach,
California, 10 June 1974 .
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1974 study~ defined the changes that are necessary in the
MIL-STD-483 requirements for a Computer Program S

Product Specification to permit such substitution of struc-.
tured i ource listings for detailed flow charts.

~ 
j  b) Under top-down development, some pro gram s become part
j  of an integrated, operable ‘entity shortly after codin g starts

and require contractor internal confi guration control then
instead of at PQT or FQT.

3,  3 , 4 Effect of Firmware, Microprocessors, Etc. on Software CM

AFSC policy on management of f irmware, microprocessors, and
other recent developments in computer hardware technology are defined
in AFSC Supp lement 1 to AFR 800- 14 , Volume I:

a) Computer firmware will be managed as CPCIs or compo-
nent s and documented accordingly. (Paragrap h 3m(8). )

b) Firmware development equipment, R ead Only Memory
(ROM) programming equipment, and R OMs will be managed
as equipment CIs or component s and documented

-
• 

- - accordingly. (Paragraph 3m(8) . )

c) Computer programs will be developed and managed as
CPCIs without regard to the physical characteristics of
the ultimate storage medium (e. g. ,  magnetic tape or core ,
ROM , or programm able ROM). (Para graph 3rn ( 8). )

d) Microprocessors and microcomputers will be considered
microelectronics/ c i rcui ts  for parts selection and control.
(Paragrap h 3e(2). )

3.4 CM RESPONSIBILITIES

3 . 4 . 1 Government CM Responsibilities

• 3.4. 1.1 Command Responsibilities

General CM responsibilities of Air  Force commands part iLipating
in software acquisition and operation are as follows:

a) Implementing Command. This is the command responsible
for acquisition of a system. It is responsible for develop -
ment, opera tion , and maintenance, including associated CM• tasks , throughout development, development testing, and a

• *Ortega , L. H ., ttDocum entation Standards , Final Report , Vol. VII
of Structured Programming Series, IBM, Federal Systems Division,
Gaithersburg, Mary land , 2 1 Sept. 1974.
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portion of operationai testing. The implementing command
transfers  program management responsibility (usually
including CM responsibility ) to the supporting command at
PMRT (Program Management Responsibility T rans fe r )  and
turns over system operation and maintenance to the us,ing
command sometime prior to PMRT. For purposes of this

- 
- guidebook, AFSC is the implementing command.

b) Supporting Command. Thi s command provides CM,
logistic support, and other kinds of direct support required
by a system during dep loyment and operational use. The
supporting command participates with the procuring activity
in program planning and monitors aspects of development
related to its support responsibilities. AFLC is the sup-
porting command for mo st AFSC acquisition programs .

c) Using Con~mand. This command is primarily responsible
for operational use and maintenance of a system. It may
rel y on the supporting command for computer program
configuration management or may perform this task itself ,
as ~n the &~ase of computer programs required for the direct
performance of its mission. The using command partici-

— pates with the procuri ng activity and supporting command
in program planning and remains involved in program
activities du ring development, test , production, and deploy-
ment. ~~

3.4. 1. 2 Program Office Responsibilities

A Program Office (P0) is an Air Force procuring activity estab-
• lished within a product division (ASD, SAMSO, etc.) early in the valida-

tion phase for acquisition of a new system. The P0 is headed by a

Program Manager (PM) who is responsible for overall program manage -

merit. He is supported by group s of functional specialists in the various

disciplines required, including configuration management, who may be
• assigned directly to the P0 or may be member s of the Product Division

functional staff. The charter of the P0 is defined in a HQ USAF Program

Management Directive (PMD) or in a directive from the AFSC Commander

or Vice Commander or the Product Division Commander. (The rest of

• this guidebook assumes a PMD as the guiding directive for the P0.)

Prior to formation of a P0, a Program Cadre is organized early

in the conceptual phase to perform initial planning and studies for system
acquisition and to prepare initial versions of the Program Management
Plan (PMP) and other planning documents that form the basis for pro-

• gram apy-~ ’,va~ ari d entry into the validation phase.

— —-  —•



Program Manager CM Responsibilities. The Program Manager is
responsible for establishing and implementing a CM program based on
AFR 65-3 (including Appendix F) that will identif y, document, and con-
trol the functional and physical characteristics of all CPCIs under
development. His primary planning document is the Program
Management Plan (PMP) ,  whose pr eparation and maintenance he directs.
He must ensure that the CM needs of AFLC and the using command are

t. incorporated into the PMP, supporting plans, and other system docu-
merits prepared by the P0.

the Program Manager also establishes and chairs the system-level
• Configuration Control Board (CCB). (See subsection 5. 2. 3. 1 for CCB

details., )

Configuration Management Office (CMO) Responsibilities. The
Configuration Management Office (CMO) in the Program Office is
responsible for establishing and implementing the detailed policies and S

procedures for software CM under the Program Manager s direction.
Specific responsibilities of the CMO are likely to include the following :

a) Coordinates CM requirements with using and supporting 
S

agencies.

b) Reviews contractor CM Plans .

c) Audits contractor imp lementation of CM Plans.

d) Ensures that functional, alloca ted , and product configura-
tion identifications of system CPCIs are documented. - •

e) Acts as the focal point within the P0 for centralized
specification control and CPCI control.

f ) R eceives , r eviews, processes, and distribute s ECPg to
the affected agencies and contractors.

g) Controls engineering change s to documents and CPCIs.

h) Provides the secretariat for the Program Office CCB.

i) Ensures that system level configuration status accounting
reco rds are maintained and reports are prepared and
distributed.
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j )  Plans and conducts configuration audits jointl y with the
affected contractors.

k) Prepares PMR T package for transfer to AFLC.

3. 4. 2 Contractor CM Responsibilities

Contractor CM responsibilities must be tailored to each contract.
They will vary a great deal , depending on the size and comp lexity of the
development task and on other factors.  (Program factors that affect CM
requirements are discussed in 3. 3. )  Following is a list of basic CM
tasks that often are imposed on software development contractors:

a) CM Plan. Prepare a CM Plan that documents contracto r
responsibilitie s and procedur es for imp lementing CM.
Usually prepared as part  of the proposal in response to a
task in the Instructions for  Preparation of Proposal (IFPP),
and then updated in the earl y part of the contract period in
response to a task in the SOW and an entry in the CDRL.

b) Configuration Identification and Baselines.

1) System Specification/Functional Baseline. Participate
in completion of functional baseline documentation for
the system by providing update s to the System
Specification.

2)  Development Specification/Allocated Baseline. Define
the allocated baseline for  the CPCIs and document the
baseline in Computer Program Development Specifica-
tions. (Or , if such specifications were previously
prepared and are part  of the contract requirements.
prepare and submit changes or revis ions . )

3) Product Specification/Product Baseline. Define the
- - product baseline for  the CPCIs and document the base-

line in Computer Program Product Specifications. If
any previously unidentified computer program
Government inventory items are to be used on the sys-
tem, identif y and document them.

c) Identification Numbering. Assign unique identification
numbers to all CPCIs and controlled components of CPCIs

S 
and use these numbers to identify code and recording media.

d) Configuration Control.

1) Specification Maintenance. Maintain the confi guration
identification specifications.

2) Baseline Configuration Control. Propose and accom-
p u s h  changes to baseline idt~ntification specif icat ions.
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3) Contractor Internal Configuration Control. Establish
an internal configuration control system fo~ non-
baselined documents and computer programs during
CPCI qualification te sting .

4) Interface Control. Establish interface control working
relationships with other participating contractors.
(On a large system, one contractor may be given
responsibility for establishing and controlling all phy-
sical and functional interfaces between CPCIs ,
including CPCIs that are the responsibility of other
contractors.)

S e) Status Accounting. Maintain configuration status accounting S

records and issue status accounting reports at regular
intervals. S

f) Configuration Audits. Prepare for and conduct jo intly with
the program office an FCA and a PCA for each new or
modified CPCI. Assist the program officc~ in conducting
FQRs. S

g) Subcontractors/Vendors. Require subcontractors and
vendors to plan and implement appropriate CM measures,
and monitor the implementation.

This set of contractor CM tasks is derived from Attachments 3
— and 5 of AFSCP 800-7. Attachment 3 discusses tailoring of CM require-

ments in SOWs and proposals, and Attachment 5 contains examples of -:

contractual clauses for CM requirements.

3. 5 PLANNING SOFTWARE CM PROGRAM REQUIR EMENTS

3. 5. 1 CM Planning Process

The principal elements of a software CM program must be identified
in some methodical way. The following sequence of eight steps shows the
basic logic involved:

a) Primary Items. Identif y the specific items to be deve1oped~ 4CPCIs, specif ica tions , user manuals, etc. Basic source of
this information: the PMP (Program Management Plan) and
Section 4 of this guidebook. S

b) Primary Tasks . Identif y the tasks and performers required
to develop the primary items: analysis of CPCI require-
ments by contractor , design of CPCI by contractor , cod ing
of CPCI by contractor , etc. Basic source of this informa -
tion: the PMP. S
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-S ~~~~ ,- — -S ~~~S-S~~~ -SS_~



~ 7 ~~~~~~ _ _  ~~~~~~~~~~~~~~ 

_-
~~~~~~

S 
_________ - - - - - - - 

~~~~~~~~~~~~~~~

c) Primary Milestone s. Identif y the milestone events that
will mark accompi[ihment of the primary tasks : SRRs ,
SDR , PDRs , CDR s, FQR , PMRT , etc. Basic source ofS 

information: the PMP.
S 

d) Periods of Control. Define the period of configuration
control for each pr imary item, Basic guidance: the PMP
and applicable RSS (regulations , specifications, and
standards).

e) Types of Control. Identif y the type or types of configuration
control required for each primary item during its control
period : baseline configuration control , contractor internal
configuration control , and/o r interface control. Basic
guidance: the PMP, applicable R SS, and Section 5 of this
guidebook.

f)  Secondary Items. Identif y the deliverable CM-related data
i tems that will be required to implement CM for the pri-
mary items: CPDP, CMP, CRISD, ECPs , SCNs , etc.
Basic gu idance: app licable RSS and paragraph 3. 5 , 3 of this
guidebook.

g) Secondary Tasks. Identif y the ta sks and per formers
required to produce and maintain the secondary items:
contractor prepares and updates CPDP, CMP, and CRISD,
etc. Basic guidance: applicable RSS and paragraph 3. 5. 3
of this guidebook.

h) Secondary Milestones. Identif y the milestone events that
will measure accomplishment of the secondary tasks: due
dates for CPDP, CMP, CRISD, and other secondary items;
functional, allocated, and product baseline points; FCAs
and PCAs, etc. Basic guidance: app licable RSS and para-
graph 3. 5. 3 of this guidebook.

Note that the first three steps identify the acquisition prog ram
p roducts and other elements that establish CM needs and background
conditions. The next two steps define configura tion cont rol para meters ,
and the last three identif y the elements required to implement a CM
program. These results establish the basic features of the entire CM
program and provide most of the CM information needed in the planning

S documents described in the next subsection.

_  
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S 

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

3.5. 2 CM Planning Documents

The foundations of a CM program for computer resources
acquisition are defined in a series of four documents produced initially
by the Program Office during the conceptual or validation phase:

a) Program Management Plan (PMP)

b) Computer Resources Integrated Support Plan (CRISP) — :1.
S 

c) Statement of Work (SOW )

d) Contract Data Requirements List (CDRL)

The PMP and CRISP are maintained by the Program Office until turn-
over of equipment and transfer of program management responsibility.
The CRISP continues to be maintained thereafter, usually by the support-
ing command. The SOW and CDR L are prepared initially as parts of a
Request for Proposal (RFP) and then become parts of the contract. Each
separate procurement requires its own tailored SOW and CDR L.

These four planning documents and their CM roles are described

in the following subsections. A Program Office CM Plan is an optional
addition to this group that should be considered.

3. 5.2. 1 Program Management Plan (PMP)

The characteristics of the Program Management Plan (PMP~ are

as follows :

a) Purpose. The PMP is the implementing command’s 
S

master plan for the management of an entire system
acquisition program. It describes the integrated time-
phased tasks and the resources required to accomplish
the acquisition task specified in the Program Management
Directive (PMD). It includes the computer resource
management approaches of the supporting and using com-
mands and contractors. The PMP is directive on alJ
participating .~ommands.

b) Origination and Maintenance. The Program Office pre-
pares and issues the PMP during the conceptual phase, as
soon as possible afte r approval of the development program
(unless required earlier by the PMD or AFSC Form 56)
and following coordination with the supporting and using
commands. The PMP should be updated regularly to
reflect new guidance from higher authority and approved
management planning additions and changes by Government
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agencies and contractors, especially for the next phase of
S the acquisition. The PMP must agree with the direction of

the PMD, AFSC Forms 56, and any AFSC field command
supplementary direc tion.

c) Usage. The Program Manager uses the PMP to schedule 
S

and direct the entire system acquisition process , and all
par ticipating Government agencies and higher leve l
dec ision-makers use the PM? as a management baseline
for further planning activity. As a result of the PMP, a
Computer Resources Working Group (C RWG) is created
and a Computer Resources Integrated Support Plan (CRISP)

S I is prepared. The CM Plan and other development plans
also are prepared by direction of the PMP and, when
approved , become part of the PMP, either directly or b y
reference.

S d) CM Porti~n of PMP. AFR 800-14, Volume II (para-graph 3. 7), calls for the inclusion of “CM concepts ” in the
PMP when applicable . These concepts should cover the
following CM top ics for the entire system, including the
hardware and software portions of the computer resources:

1) Major CM milestones

2) CM Plan requirements

3) CM Organization (CMO and CCB)

4) Configuration identification

5) Configuration control (including specification mainte -
nance and interface control)

6) Configuration status accounting (including any automated
techniques required)

7) Configuration audits (FCAs and PCAs)

8) Reference to Government directives applicable to the -
• CM program .

e) Directive and Guidance Documents.

1) AFR 800-2: Attachment 3 and AFSC Supplement 1

2) AFR 800-14, Volume I: Paragraph 3m

3) AFR 800-14 , Volume II: Paragraph 3-7

- 
5 

4) AFSCP 800-3: Paragraphs 2-22a and b; 3-6; 3-7;
S Attachments 3 and 4 (especially paragraph 5b)

S 
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3.5.2. 2 Computer Resources Integrated Support Plan (CRISP)

The characteristics of the Computer Resources Integrated Support 5

Plan (CRISP) are as follows :

a) Purpose. The CRISP identifies the computer resources
required by implementing, supporting, and using commands
throughout the system life cycle and describe s the plan for
providing these resources at the required times. Especially
important subjects covered by the CRISP are the identifica- S

tion and acquisition of support software, support hardware,
• 

- and related documentation required for verification and
validation testing, installation, operation, and support.

- 
S The CRISP includes organizational relationships and

responsibilitie s for management and technical support of
the coknputer resources. A CRISP is mandatory for all S

AFSC system acquisitions involving software. S

b) Origination and Maintenance. A Computer Resources
Working Group (CRWG) formed early in the acquisition
period is responsible for preparation and update of the
CRISP. The CRWG consists of representatives from the
implementing, supporting, . and using commands and is
chaired initially by the Program Manager. After system
turnover and transfer of program management responsi-
bility, the membership and chairmanship are changed, with
the supporting command usually assuming chairmanship.
The initial CRISP should be prepared before the Milestone II
review to permit key provisions to be reflected in the full -
scale engineering development contracts. The CRISP must
be responsive to direction expressed in the PMD and PM?
and should accommodate contr actor recom m enda tions
(contained in the CRISD, or Computer Resources Integrated
Support Data) for support software, support hardware ,
documentation, and other support resources. The CRISP
is maintained throughout the system life cycle.

c) Usage. The CRISP is used as the basis for planning and
procurement of computer resources required for system
acquisition and operation. After turnover and transfer, it
continues to function as the basic agreement between the

S 

supporting and using commands for management and support
of computer resources. Planning details of the CRISP ~re

S incorporated into update s of the PM? master schedule and -:
provide part of the basis for the contractor Computer
Program Development Plan (C PD?).

d) CM Portion of CRISP. According to AFR 800-14,
Volume U (paragraph 3-8), the CRISP should include, as
applicable : “Planning for configuration management of
computer programs, including the assignment of conf igura-
tion control responsibilities during the deployment phase.

- 37 -
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This planning will reflect the operational and support
concepts for the system. The CM procedures for the

L system deployment phase are defined later in the

r Operational/Support Configuration Management Procedures
(0/S CMP) (see Comment 2 below) .

S 
e) Directive and Guic~ance Documents.

1) AFSC Supplement 1 (paragraph 3m(5))  to AFR 800-14 ,
Volume I.

- 
2)  AFR 800-14 , Volume II: paragraphs 2 -4b, 3-8 , 3-10,

and 10-3.

f) Comments.

1) AFR 800-14, Volume I, define s “computer re source s”
as “the totality of computer equ ipment , computer pro-
grams , as sociated documentation , contractual services,
personnel and supplies. ” Computer data should be
included in this list and pr obably computer facilities
also.

2)  The CM portion of the CRISP is expanded in the
Operational/ Support Configuration Management
Procedures (0/S CMP). This document, wr itten by
the supporting and using commands in conjunction with
the implementing command before the end of the full -
scale engineering development phase , define s the CM
procedures to be used during system dep loyment.
(See AFR 800-14 , Volume II, paragraph 6-10, )

3. 5. 2. 3 Statement of Work (SOW)

The characteristics of the Statement of Work (SOW ) are as follows:

a) Purpose. The SOW define s the exact scope of a contrac-
tor ’ s task for the entire contract period. It identifies
specifi c engineering and design tasks , program management
tasks, and management support tasks (including CM) in
sufficient detail to provide a f irm basis of understanding
between the procuring activity and the contractor. SOWs

may be limited to the tasks of a single acquisition phase or
may span a combination of phases , depending on the par-
ticular procurement.

b) Origination and Maintenance. The Program Office prepares
an SOW initially as part of a Request for Proposal (RFP).

S Following contractor selection, revisions to the SOW and
othe r parts of the contract usually are negotiated between

• the Program Office and the contractor. The final negotiated
SOW can be modified only through a formal contract change
control process.
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c) Usage. When part of an RFP, the SOW is used by bidding
contractors to define the basic tasks for their proposed
development effort. When part of a contract, the SOW
defines the actual tasks to be performed by the contractor.

d) CM Portion of SOW. The software CM requirements in the
S SOW should be tailored to the specific needs of the contract

by someone who knows software CM well. The CM r equire-[ ments should comply with the CM provisions of the PM?,
should indicate clear ly the degree of CM desired, and
should include a tailored list of compliance specif ications
and standards that the contractor is to follow.

e) Directive and Guidance Documents. S

1) AIR 65-3: paragraph l-5f

2) AFR 800-14, Volume II: paragraph 8-3

3) AFSCP 800-7 , A ttachments 3 and 5

4) SAE Guidebook for Statements of Work and Requests
for Proposal.

3. 5 .2 .4 Contract Data Requirements List (CDR L)

The characteristics of the Contract Data Requirements List (CDRL)
are as follows :

a) Purpose. A CDR L identifies all deliverable data items,
including CPCIs (see Comment 1 below), that a contractor
must deliver and references the Data Item Descript ions
(DWs ) that define data item contents and formats. It also
specifies submission dates, numbers of copies, dis tribution,
r ela ted SOW task statement s or contract pr ovisions ,
inspection and accep tance cr iteria, and other related
information. It also may reference backup sheets that
tailor the instructions of a referenced DID or that contain
other supplementary information.

b) Origination and Maintenance. A CDR L is prepared by the
Program Office on a series of DD Forms 1423 or AFSC
Forms 707, 708, or 709. Initially it is part of the RFP, 

S

S then becomes part of the contract. As part of the contract, - -S 

it can be modif ied only through a formal contract change
control process.

c) Usage. When part of an RFP, the CDR L is used by bidding
contractors as the basis for the documentation tasks and
CPCI delivery tasks of their proposals. When part of a

S contract, the CDRL defines the actual data items and CPC I
S items to be delivered by the contractor. S
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d) CM Portion of CDRL . All data items needed for proper
accomplishment of the CM tasks outlined in the SOW should
be listed in the CDRL. The most commonly used data items
fo r software CM are described in paragraph 3. 5. 3 of this
guidebook . Not all of these are needed for all contracts.
Each data item should be selected on the basis of actual
need, and its DID should be tailored to the specific job.
(The SAE Gu tdebook for Computer Program Documentation —

Requirements describes the data item selection and -

tailoring process. )

- 
e) Directive and Guidance Documents.

1) AIR 310-1

2)  DOD 5000. 19-L , Volume II

3) SAE Guidebook for Computer Program Documentation
Requirements.

IS f )  Comments.

1) The Armed Services Procurement Regulations (ASPR ) —

consider computer programs to be data items and
require that they be listed on a CDRL along with 

S

specifications and other documents. SA FSC requires
that they also be listed in the contract schedule.

2) In addition to the CM Plan listed in the CDRL as a
contract requirement, an abbreviated CM Plan adequate
for source selection can be obtained from bidders by
including a requirement for it in the “Instructions for
Preparation of Proposals (IFPP). ” (See AFSCP 800-7 ,
Attachment 3, paragraph 4) .

3. 5. 3 Deliverable CM Data Items

Configuration management depend s on a variety of data items for

es tablishing CPC1 identification and controlling and recording changes to

the CPCI identification documents. Figure 3-4 lists a set of basic data

items used for these purposes and identifie s the related compliance

standards usually referenced in contracts. The appendices of MIL-

STD-490 or MIL-STD-483 contain the compliance requirements for most

of these it-ems. S

Because the configuration identification specifications a~id related

documents listed as items 3 through 10 in box B of Figure 3-4 are

discussed briefly in subsection 4. 2 of this guidebook and in detail in

the SAE Computer Program Requirements Guidebook , they are  not

discussed further here.
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For the remaining CM data items in the tree , the general periods

of usage are shown in Figure 3-5 and their purpose , origination , mainte - S

nance, usa ge, and related documentation are described in Table 3-1.

The Computer Prog ram Documentation Requirements Guide book
mentioned above also describes the procedure for contractual acquisition

of data items and discusses the tailoring of Data Item Descri ption (DIDs )
to the minimum essential requirements of a contract.

3.6 MONITORING CONTRACTOR CM

Contractor CM activities can be monitored by a program office

CMO through the contractor ’ s own documents and reports , through the

Government’s in -plant representatives, through confi guration audits ,

and through other parts of the program office. A useful tool for  all of

these approaches is the checklist. Following are brief descriptions of

these subjects :

a) Monitoring CM Through Contractor Documents and R~ port s .
Most of the configuration identification d~ cumentation ,
conf igurat ion control data , and status accounting data of a
program are produce d by the development con tractor and

- provided to the progran A office as required CDR L items .
S This material is a major source of visibility into the con-

tractor ’ s CM performance.  CMO personnel also should
attend design reviews to observe contractor methods of
document maintenance and design change.

b) Monitoring CM Through Contractor Administrative
Services (CA S) . CMOs should avail themselves of aid f rom
Contract Administrative Services (GAS) at the contractor ’ s
development facili ty when appropriate skills and resources
are available. ASPR 1-406, Cont ract Administrative
Functions, assigns certain CM functions to CAS , including
the following:

1) Evaluation and monitoring of contractor CM systems.

2) Monitoring configuration control systems.

3) Reviewing Class I ECPs and commenting on their
feasibili ty and need.

4) Assisting in ECP pr ice  anal ysis .

5) Reviewing Class 11 changes for prope r classification.

~~ 5-
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Data Item Name: Computer Resource .  Integrated Support Data (CRI SD)
Gala Item Name : Comput ,r Program Development Pl an (CPDP (  

DID No. DI- S-30569
DID N- . Df-S-30567 , DI -S-30567A

a. ident ifies the comput ,r r e.ource . requ ir ed to support
a . ~~~~~ Id ent if i en the development contractor o overa il plan for comput.r program , being d,veloped by a contractor. Topic.

management and development of computer program, and related oovered Include support program. and equi pment , documentation ..upport product . .  To avoid dop lication . the CP DP reference,  the conf iguration management dur ing operation and .upport , system
CM Plan and other management piano. it aloo cover ,  any special in tegra t ion , .upport  per.on nel . tra inin g, maintenance and .upport
aspect,  of CM not addressed in the CM Plan. Some area, of ve e i f i cat ion and validation , ..pport fa cilitie. . and the pred loted
AF SIS S prefer to cue the ban ic vnen ion )D l - S -3 0 5 b 7 (  of titi, DID level of computer p r ogrum chan ge..
inni. ud of the more deta iled veroion ( DI - S - 3 0 5 67 A ) .

b. Orig ination and Maintenance. Prepared by the developmentb . Or ig i na t i on  and Maintenance. Mo,t useful if prepared before the contractor earl y in the full-scale eng ineerin g development phase.t~~ot of the fuU-e ce.l s development pha .e. Can be pr epar ed b y is. r e.pon .e to a task in the SOW and an entry in the CDR IS. . Ath . development contractor as part of hi. propo.a l , lit renponse to prelim inary ver.  ion of the CRISD is del ivered with the develop-a requ irement In the In .tru ciicns for Preparat ion of Proposal meat propo ,a l if ccotrac t cr  is r equired to do so i. In.t ruct lon .) I F PP) ’ . Also cue be product of validation phase. Should for Prep a ration of Propos a l (Ii PP) ’ . The cont ract may requirebe updated by the development contracto r at .ch.du led one or mo re up date. of the CRI SD before the development contractint e rvals is response to a task in the SOW and an entr y is concluded.is the CDRL.
S c. Usage . Used by the acquisition prograaei . Computer R e s o u r c e ,C . Fir. .  used by the proc u r Ing activity t~t evaluate the con - w~~rmg Group (C R WG ( a. in put to the Comp oser Resource .

t~~ ~~~~ 
Integrated Support Plan CRISP ) .

n monitoring and evaluat ing the contractoe s actual  management 
d, Di rec t ive  and Guidance Documentation.  None d ir e c t l y concern ingof the development asd test effor ts ,  

the CRI SD. But the following dcrum ents  diacu,, the CRISP:
d. Direct ive  and Guidance Documentation. 

( I )  AFSC Supplement 1 Ip arageaph 3m(S))  to AP R 800- 14 ,
I l )  AFR 800- 14 . Volume I, and AFSC Supplement 1, paragraph Volume I.

3 m ) I S ) .  
(2)  APR 800-14 . Volume U: pa r ig r aph s  2-4b . 3 . 8 .  3 - I S , and

(2)  AFR 8 0 5- 14 . Volu me I1~ paragrap h 3 -9 .  10-3 .
e. C o n t r a c t o r  Compliance Documentat ion.  e. Conteactor Compliance Documentation.

None, 
None.

f .  (;nvcoc~~nt s.  The CPDP I. mandatory for aD USAF acquisition..
A CPDP therefore must be prepared by an implementing command
that is going to develop it. own computer programs. AFSC
Supp lement I Ipar egra ph 3j) to APR 800-14 . Vol ume I , .tate. that COMPUTER PROGRAMS . DATA, AND PRfl4TOUTS
the CPDP should be used to define and monitor the r equ i r emen t
that a contractor make maximuen use of existing Government and
contractor CM .y.tem..

Data Item Name: Computer Programs . Data , and Printout.

DID Nos. : D I - E - 3 0 1 4 5 . Dt-A -10008

C M P  a. Tb. items covered by their two DID5 are computer
peograms and data in machine-readable form en storage media
( e . g .  • punched card. , tape , or disc) and in human-readable form
en listing, and other peintoul, . DI - E - 3 0 1 4 5  i. used when the

O t It N o i r e -  Confi ration Mana ement Plan (CMP)  procuring activit y wishes to specify format, and other delivery• g g 
requirements in the CDR L . and DI -A -30 00 8 I, used when theDID NO. : D I - E - 3 i 0 8  detail, of It .’ or -qu irement. ore to be defined by contractu al

a. ~~~~~ De.cr iben the org a ninationa l responsibili t ies and the program direction.

~ib~~ 3u r es  to be used by the contractor for imp iemen tmg the CM 
b, Orig ination. Prepared by the development contractor .  If the DIDr equ i rement .  stated in the contract,  

content require . modification , a backup sheet descr ibin g the
b. O r i g~na t ion. Prepared by the conteartor .  Normall y a contractor modifIcation is attached to i t .

r jhrr(Ir-scale engineering development phase prepare.  an
a b breviated vers ion of the CM P lan as part of his propo.a l in c. Usa r. This data item is the deliverable form of the ,00tware

-spou se to a r equirement in the In,truct lon. for Preparation of pro UO t .
Pr oposal ) I F P P ) ° . and then a co~~~ lete ver.ion after contract
award . in re .pn n.e to a ta .k In the SOW and an ent ry in the d. Direct ive and Guidance Documentation.
CDRL. When a sing le contracto r I. responsible fur both veli-
detios and development pha.e. , the contractor should prepare an None
abbreviated CM P in,. .  past of the valid.t ioo ph ase final 

— 1 t Ir eport sod a complete CM Pla n a r y  in th . devel opment phase.  .. Contractor 5-omp lance 000umen at on.

( I )  M IL -STD -483 , Append ix VI, lpa rageapb 6 0 . 5 . 5 ) .c. U.a e. Used by the program office first  to evaluate the con-
t r ac  O r ’ . CM approach and methods and then during the develop- f .  Comments.meet ph ase to monitor and evaluate the contractor , CM
pertnrenance .  ( 1 )  Current AFSC procedure requires that deliverable computer

d Di ti d 0 Id Do urn nI t o n  pr ograms asd data base. be specif ied both a. data Items on
the CDRIS. )DD Form 1423 or AFSC Form 707 , 708 , or 709)

) l )  AESC P 800- 7 : paragraphs 1 .9  and 6-6.: Att~ ohera,nt 3 and as line Items in the contract schedule.
(naragraph 4); Attachment S (paragrap h X X X X o ) .  

(2 )  DID D I - E - 3 0 l 40 , Computer Program Prod oct Specificatio n ,e . Contractor Compliance Documentation, conta in, a Section 5 , Computer Program Pac k age , that may—- 
be hel pful in ta ioeing either of these DID..

( I )  M IL- STD -4 83 (t I SAF ), A ppend ix I. ____________________________________________________________________________

f.  Comment..

( I )  AFSC P 800-7 , Attachment 3 (paragraph 4).  conta in , a l ist  of VDD
topics s. t i t a bl e  for an abbreviated CM Plan to be subm it’ed
a. part of a peopo.a l. The top ic.  are based on the CM Plan
outl ined in M U.. -STD.483 . Appendi x 

~ D.ta Item Nam, Version D..cr ipt ion Document (Csmpu ter Programs)
I Z I  A ppend ix S of this gn ideb ook conta in . a CM Plan outl ine that DID No. D I . E - l l Z I

au gm.ets Itt, cc. In Appendix lo f  M I L.S T D- 483.  
a. ~~~~pppy : Iden ti fie, the .oact islormstlon on a CPCI tape or deck and all

(3 )  In addition to t 5 -e contractor  CM Plan , an in-house CM Plan e.liixd~~ ocurn ents and CPCI,. necessary to support the us, and regssers-
by the procuring activity CMO can be odvonr ag .ou . . especia lly ties of the CPC I. and records sdditt osal data r. lat ing I, status end uss of
on large or comple. dee.loyn,est program., the CPCI or change.
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Table 3-i. Description of CM Data
Items (Specifications Omitted)
(Sheet 1 of 2)

b . originat ion. Prepared by the relsas ing contractor or agency to accom - c. ~ygg~ . Cl.., I ECPs are u..d by the procuring activity to evaluat, a
puny the re lease  of each version . reassembly, or rocemp ilatien of a proposed change , includi ng performance /t ime/con effects  and impact
CPCI and the re leas ,  of each inter im Class I change li e . ,  a Class I on th . entire system. The first  formal ECP peor lde s the basis foe
change that occues between vore iono . reansemb lies . or recomp ilat lono) . authorizing the detailed work )des ign . development , and test,  a.

requ ired) for the chang e , and the revi sed forma l ECP provide , the basis
________________ c. ~~~~~~ Providee field personnel and configuration management with a for approvi ng the comp leted chang e and authoris ing its incoeporalios into

~~ RISD) descr i ption of the contents of tapes and deck.. After PCA , lbs decuetten- the CPC I configuration. Class I ECP s also are reviewed by other con-
ta lion for each CPC I cocsi,ts of the Part II specification and the related tractors or agencie, whose development a clivtt les might be sffected .
vDD5. For retrofit CPC I changes , VDD. may bs used to supp lement Any NOR. (Notice, of Revision) accompa ny ing an ECP are used by the
information In TCTO 5. procuri ng activity as a record of cha nges to docume nts for off-the-

pport shelf CP CIs . Class II ECP. ar. used by lb. procurin g activity to
d . Dixsciivs acid Guidance Documentation, verify that the changes are in Cl... Ii and not Class I.

stem ‘ ( I )  AFR 800- 14 . Volume II, por a graph. h- bd and .. d. Directive and Guidance Docum.nlation .
•spport (2) AFSCP 800-7: paragraph h-kb.
~ ted 

e. Cont r act oe Compliance Documentation, 
I I )  AF et 65 -3 ,  Chapter 5.

( 1 )  MIL -STD-483 (USAF) , Appendi x VIII. (8) APR 80f- 14 , Volume II, paragrap h h-b .

13) AFSCP 800-7, paragrap hs 3- la . l - a g .  sod 6- 6p.
A

ACS N e. Contractor Comp liance Documentation.

(1)  000-STD-480A or M lL-STD-481A . and in. supplsmsnt al require-
p~~~ act _____________________________________________________________________ ments of MI L-STD -483 ( (ISAF), Append ix XIV .

Data Item Name Advance Change/Stud y Notice (ACSN) f. Comments.
ices DI.D No. : DI - E-3 127

( I )  CPC I Class I ECP 5 governed by DOD-S’rD-480 A are prepared on DD
a. ~~~~~~ Provide, advance informa tion about a contractor ’ , pr oposed Fo rm. 1692 . - I , and -2. DO Form 1692-4 ales is used during lb.

routine changes in contract requirements concerning technical specifica- production and operational phases to sujo, ena eios the Cost Impact of
s•ening lions . studies , test. , or other matters. Precede, the detailed effort 0 group of related CI a.. I ECPa conta ining changes to both computer

required foe prel iminary or formal ECP 5 )Engi .e.ring Change Pro po_ programs and equipment itsms. DO Forms 1692-3 and -S are nsver
.al s(. for TCP. lTa. k Change Proposal.), or for CCPs (Contract Change ueed for CPCI changes.
Proposals). Net used normall y for changes to functional or allocated
ba oelines until after product ba. .lin. is e.tab iish .d . and not used when (2 ) When Cls,s LI ECPs governed by DOD-STD-48A are submitted to the
emsegenoy, urgent , compatib ility, or record type ECP 5 are procuring activit y for concurrence in classification onl y, which is

sad contsmp iatsd. the usual procedure , the contractor may us. either DO Form 196 2
)page I of the ECP form) or his own form. When the contract

b. Origination. Usually prepared by the development contractor , if ACSN . require. Class II change. to be app roeed by the proc ur ing act ieity
ar , r equired by th, contract SOW and CD R L.  Al.0 may be initiated b y p r i e r  to implementat ios . the contract or must us. GD Form 1962.
the peocu rieig activity.

(3)  All CPC I ECP s governed b y M IL-ST D .48lA are prepared on
c. ~~~~~~~ Used by the procuring activity to screen suggeet ed chang.. DD Form 8693.

S befor , form al and more costl y ECPs . TCP . . or CCP . ore prepared.
Approval authoriass the contractor to prepaee nnd submit an ECP . (4) DID Di-E- 3128 ir not an ideal DID foe softw are purpose .. Foe one
TCP . or CCP . ASCN. also cas ks used to coordinate and integra l, thing , lbs teem angise.r ing changes ’ in its lit I , ha. wrong cones-
related change proposals from associate contractors tations for software usage. DI -E -3 i28  I. adequate if it Is ta ilored, 

a. follows, 1.) sdd Class U cha nges to block 3 if ECPs ar , going to
d, Directiv, and Guidance Dccuensntation. be used for Class II change. . (b) m.dlIy the reference to Notices of

Revision )NORs) in item 2 of block tO to make it comply with MU,.-
( i t  AFSC P 800-7 : paragrap h 3-3a (2). STD-483 . paragraph t40 . i4  (see comment 2 under the NOR itsm in

thi, table for suggssted wording), sod (c) modify Its,., 3 on milestone
e. Centraoto e Compliance Docsae,eet tion. charts to ,pak e it comply with MIL-STD.413. pa ragraph i40. t 3 .

thu I I )  M IL-STD-4 83 (USAF) ,  Appendix XIV .
for iv

f. Comments. ACSNs may be prepared on AFSC Form 223 or in th . con-
se’y tractor ’ , format as approvsd by the procuring actvit y.

SCN- - • - ECP
. Dfl) S

_______________________________________________________________________________________ Data Item Namst Specification Change Notics )SCN) (Computer Program)
Dsta Item Rams, En ginssr ing Change Pro poeal )ECP) DID No. , Di-E-3 134
DID No. , D I - E - 3 i Z 8

a. ~~~~~ To proposs . transmit , and record changes to a specification.
a. Pu ose. To pr opose changes to a functional , a llocatsd , or product

ass ne. Al l  such change. are classified sither Class I or CIa. . IL 6, Orig Ination. Prsparsd by the developmsnt contractor. For Class I
change. , a s.parats prop osed SCN for each aff.ctsd specificatIon is sub-

b. Origination. Pr epared by lb. contractor , either on his own isitiatie e or milled to the procuring activity as an enclosur, to the revised formal
at the dir. ctien of the proc u ri ng activity. An ECP for a CPC I Class I ECP coverin g the changes. After th. pr oposed SCN Is approved, the
change normally is submitted in two steps: contractor tesnemits th. appro ved version and the relats d change pages

I A f I ECP £1 I d fi In d h d of the spszifioatisn to the specificatio n user.. For Clean U changes , an
• I din h dul d I im ~ °

~io m p ,  SCN for each effected specification Is submItted to the precurin g activity

~~ ft f lb h ° ~~~~~ 
led 

c ss d alI to permit as an enclosure to the ECP covering the change. at the sam. tune or
numbers but no actual 

05 one or more assigned SCN before the SCN is eslsased within lbs cont ractor ’ s own fa cUlty. Wh en
changes Ce. exlsn.iv. enough to wsera nt the issue of a complete r e d d e nsie r 

12) A revised formal ECP , accompan ied by one or more pro posed SCN. , of a .pacifieation, an 5CR is not used In transmit it.

109 ) 
~~~~~~~~~ 

:ac h It I. ~t.bsso~
1
lte

1
~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 
c. ~~~~~~ 

Proposed SCN. are ,aned by the procuring activity tn evaluate the
ident Ification is affected , completion of lbs design/dsvei,pn tent/l sst eeact Clss. I specification changes r equired by a revised formal LCP .
cycle of inn CPCI change. If significant mod i ficellons are re quired SCN5 for Class U ehang.. are used by b. procuri ng sCtivlty to verify
in a chan g. following ECP appro va l, additional revised formal a,rrect classtlt eat ion. A~~ rov.d SCN5 are ias.rt.d by docuessest hal-

y ECPs ore  .ubmittsd. ders  Into lbs affected spec cation, behind lb. title pegs.

A preliminary ECP may precede lb. f i r s t  formal Ci... I ECP when all d. Dit ective and Guidance Documentation.
infeematto n requ irsd for the feemal ECP Is not available, Furtherm ore
a contract may require that all Class 1 EC P . )pre limlnar y or fo r mal) 

• None .
submitted after ths product baseline I. estab ll.hed b. prsoedsd by en
Advance Change/St udy Notice (ACSN). When proposed changss CUed •. Contr.c lor Ceenpliance Documentation.
document . fee aff-th e-sh slf CPCIe . the r equired changes to such donu-
mont . ore recorded in a Noti ce of S od d e n  )NOR ) accompany ing he ECP . ) l )  MIL -STD.490, paragrap h 3 . 3 .
An ECP for a Class  II change do,. not require procuring activ ity
appro val prior to implemsntatlon ,nless the coslract .. specifIes , (2) MlL-ST D ..4t3 )USAF) . Append ix VU!.

• sod alt Class U ECP. normally are submitted at lbs t ime a. , or before, releas e
re doses- of the change within the cen t rac t , e . own facil i ty.  Class II ECP 5 are f. Cansenents. OCR, aes pre pa r .1 on DO Foe.,. 16% . SCNs map be u,.d
l5Is~ 0.. of accompanied by 5CN5 tsr any changes to contractor- pr epared spscif I oa.  for change. to olbar ypes of documents b..id.s specifIcation s If the

cions affects d by the ECP chan ges. procuring solid ly approves this prs etine.

I

5 —.5.- —— — ~~~~~~~~~~~~~~ — —— -5”— —-S—A~~~~~~~~~~ — - , u-~~~~~~~~~~— ,~- , —~~ .5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -5-,.-—- — ——-~~~~~ ~~~~ —S -



NOR CONFIGURATION INDEX

Data Item Rams, Configur .tisn loden (Computer Program)
Data Item Name: Notice of Revision (NOR) 

DID No. t DI- E .3 121
DID No, : Stone

a. Pu oss. Presents the current sta b... of GPCI development in
a. Pu oae. Provides an ECP origin ator will’ a means of transmitting (S3~~ i .5! spsciflcatio ns and other documento lbot depend on lbs

sage. required In another contr actor s document becaus , of the CPC I configuration , such as test plans and procedures , user 4.
ECP. A NOR may be used for CP CI document changes cely ~f manual. , and in. Version Description Document. Reports (a)
the CPC I is an off-the -shel l item and not if ii is being developed tic, basic issu, and each comp lete revision of each document ,
specifically for a system or has been so developed . )b ) all ECPs and 5CR . subsequently incorporated Into the docu-

ment. . )c( impact of ECP/SCN chan ge, on rotated CP CIs . Cts , S.
6. Origination . Fr .par.d by ino conn racfer or Igin atI n g the ECP and or document., (d) approved ECP. sot yet Incorporated, and (e(

auimi itts d to lbs procuring activity with the ECP. a summary record of CFCI development , test, sodit , and qualifl-
cation milestone.. A group of interrelated CPCI. may be oem-

c. T.’sae~~ If in. ECP is approved . lbs NOR is used by in. procuring bixed i.. c single Indee. fs
i~ (iei ty as a r eaord of changes to the off-the-shell CPC I’ s docume nt
for ir nmsdiate and later referent. . b . Orig ination. Pr epared and issued by the development contractor

throughout in. full-scale engineering developmsnt phase. Initial __________

d . Directive and Guidanc e Docum,ntat ion. issu, with title page . Section A (Configurotion Item Development
Record). acid Section I (Part I Development Specification) I. due

( I )  AFR 800-14 . Volume U, paragrap h 6-6. within 30 doys after e.tab lishment of the nflocated baseline (or
functional basel ine, if the allocated base lIne I. not employed).

e. Contractor Compliance Documenta tion. Subsequent ia,ue s are published monthly or at othsr regu lar inter-
val. eetab llshod by in. procuring activity, with section. added a.

( 1 )  000-STD-480A (Section 5) and the supp lemonto l requirements needed to list additional document. publi,hed . Always Is accom - 0.of MIL-STD-483 (USAF(. A ppendix XIV (paragrap h 14 0. 14). pan led b y the Change Status Report, which gives the current efatue
of aU ECP s to the CPC I . DL

f. Comments.
- c. ~~~~~~ Used by in. procuring activit y to monitor development a.

( I )  NOR. a ce p re par sd on DO Form 1095. fiff iRalntenance of CPC I technical documentation and to provide
(Z( Although no Aie Fo rc e DID .oioce for NOR. , the DID for ECPs general visibility of CM activities and events during development.

(DI;E ;3l~~8) ixC1tides 
~~~~~~~~~~~~~~~~~~~ 

d, Directive and Guidance Documentatio n. b.

.hould be modified to re:d as follow, . ‘When docuesientation ( I )  AFSCP 800- 7t  paragraph. 2 - l i e . 2 - I l . . and 2-l4e .

for an off -th e-nheU CPC I is affected by ins proposed change . e Contractor Com lianac Documentation
0 5 d m .  of rev i.ioe (NOR) in accordance with 000.STD-48tA . I’

DOD S~~O- 4 8 OAI .~.~~ nt.d a nt h, b~~~~ 
(1 )  M IL-S TD-483 (USAF). Append ix VIII.

standard because it has superseded MIL. -STD-480. Other _______________________________________________________________________________________
re f erenceu to MI L.STD.480 in the DID also should be d.
corrected.

CHANGE STATUS REPORT

REQUEST FOR DEVIATIONS/WAIVERS
Data Item Name,  Change Statue Report (Compute r Pcograan (
OLD No. ,  DI-E-3l23

a. Pu rpose. Supp lements the Configuration Inde x by providing
d~0~fl~5 etatus of all proposed changes (ECPe ( In the CPC I deco-
ment. listed in in, Configuration Index.

S b. Ori gination, Prepared by the development contractor throug hout ____________Data Item Name, Request for Deviat ione/Wa nvers  the ?u ll-sca le engineering devel opment pha se. Fleet Is.ued after
DID No. : D I E 3 1 2 9  contractor aee ign e a number to lb. firet ECP to be prepared

against o document ii,tod In the Confi guration Ind ex. Thereafter
a. Pu a.,. Requests end doc’msnts a temporary departure from it I. aiwape published concurrently wIth the ConfIguration laden.

a,, ne r equirements , e i ther  befor, building a configuration item
(deviation) or after building it (waiver) .  c. Uoage . Used by the procuring activity and tho contractor to

d~ i~~ mi,te cu r r en t  statu, of CPCI docuecent change a .
b. Origination, Prepar ed b1 the contractor.  He request. a deviation

pr io r  to coding a CPCI or manufacturing a hardware CI if he wishes d. Directiv, and Guidance Documentation.
wishes to deport from a specifl.d performance or design require- DII
med for a certain version , a certain number of units , or o cer-  None.
lain period o. time. A waiver is requested whec the contractor a.
oiehes to deliver a comp leted configuration item thai departs from e. Contractor Comp lIance Documentation .
epe cifiod requirement, but is coo.~dsre d ,uit ~ hio foe use, posnibly
af ter  re w ork,  At time., the procuring act ivi ty  may wish 10 00.,- ( 1 )  MIL-STD-483 (U SAF( , Append ix VIII . paragraph 80 . 1 1 .
eer t a proposed deei gn change (ECP( to a deviation or vice versa. (Note, The heading and text of paragrap h 80. 11 erroneously

refer to the Change Statue Reporl a. the “Change Statue b.
c. ~~~~~~ U.ed by the procuring activity to evaluat, in. proposed Listing. ” The Status Listing I. Seclion I of Ike Change Stan. ,

deviation or waiver .  Report. Il ls described in paragrap h 00. 11. 1. 1 and illu .—
traled In Figure 14.

d. Directive and Guidance Docusnenta lion. ________________________________________________________________________________

(I) 0001 5010.21, par agrap h V.?.

)2) A FSCP 000.7, paragrap h 3-3b . SAD

.. Contractor Comp liance Documentation. 
d.

DOD-STD -400A or MIL-STD.4OlA .

Comecents. Dev iat ion,  and waivers governed b y 000-STD-480A Date It sm Name, System Allocalion Docueceel (SAD)

way be prepared on DO Form 1694 or on the contractor ’ s own DID No. , DI .E -3 1 l6
10cm , it apprev ed. When governed by M I L STD.40lA , th or must -in most  vu . ,,  be p re p a r e l  on DO Form 1694. a. Pu oee. Ident ifIes the total collection of csn1lCs~ ation i tems

at ma e up a mul ti-location system , and identifies the Incat ios
of all CI5 by CI seria i number. Ori ginally ,sed for systoms in S.
lined Inetallalione . but also c an be used for Iliglll systems.

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

~~~~ 
,
~~ 

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



t inua fl y updated. A SAD is maintained until the end of system —

test ing. Data Item Name, Agenda — Design Reviews , Configu ration Audit, and
Demonstrations

a. ~~~~~~ Used by th. procuring activity and contractors to support DID N DI -A-302diU6~iry, integration, and system test ing at each location. Os

0 d Do a. Pu oss. Notifie s the procuring activity of forthcoming designd. Direc tive and ui .0cc cumen C 5, rev ews . CM audits , and demonstration, and elates the purpose
AF SC 00-7’ 1-16 d 6-6k and objectives to be accomp llsh.d . The CM audits are the FCA(1) p a parag aph (Funct Ional Configuration Audit ) and the PCA (Physical Configura-

tion Audit), The FOR (Formal Qual Ificat Ion R .v iew) also Is a CM.. Contractor Compliance Documentation, audit to the extent that its accomplIshment. are documented in the
(1)  MIL .STD-483 ( USA?). Appendix ~~ Can figuratton Item Development Record (part of in, Config u ration

be pert o~m.d by o e .:co?stingre ,orts or olho.’ klnds of 
may  

b. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

c
a:t~report s . coordinated with the procuring activity.

c. Usage, Used by in. procuring activity to plan for a review or
i~ 5W~nd to review any data that will be a subject of the review

ICR or audit,

I— d, Directive and Guidance Documentation.

Data Item Name Installation Completion Notification (1) AFR h 5-3 ~ Chapter 5.
IS 

DID No. OI-E -3 107 (2) AFR 000- 14 . Voluec,. U, parsgrap h. 4-9 and k-S.

a. ~~~~~~ Reports  accompli shment of Cla.s I up dating/retrofit (3) AFSC P 800-7t Chapter 5 and paragrap h 6-6 . Item 1.
change. (via ECP 5 TCTO 5( by a contractor ’s test and field org ani-
oations after estab liehanient of the product configuration baseline e. Contractor C ompliance Docui-n.nlatto n .
and before the end of Development Test and Evaluation (DTts E(.

( I )  MIL -STO-483. paragrap h 3 .9  and A ppe tt dta XII.
b. Qy~~j~~~ ica. The notification form i. originated by the contractor

re.ponaibl. for pr eparing retrofit hits or modification , and 1. (2) MIL -STD-1521A.
tent with in. retrofit kit or modification ln.truct ion. to the pro 

-

_______________________________________________________________________________
curing activity or contractor activit y having custody of lb. CI
affected. After accomp liehing the required change , the procuring
activity or ront eactnr activity having custody of the CI complete.
the notification form and di.tri hutes copiso.  MINUT ES

c. ~~~~ . One copy of the completed notification form I. sent to lbs

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Data Item Namet Minute. of Formal Review. , Ie.pect ios.s and Audits
TCTO/ECP statu, of delivered CI,. Other copies may be eent to 01.0 No. ,  DI -E-3 1 l8
the procu rIng activity CMO and associate contractor CMO , if
r equIred. The activity accomp lishing the change file, the or I ginal a , 

~~~~~~ Provide a record of reviews , inspectio ns, and audits of
with the CI record., a system or configuration item . Tb. CM audits are the FCA and

PC/i. The FOR also is a CM audit is th. extent that it, access.-
.1, Directive and Guidance Documsn ta tinn . plishments are documented in the Confi guration item Development

Record (part of the Configuration loden),
None.

b. Origination, Prepared by the contractor and distributed in accord-
n. C,, - tractor Compliance Documentation . anc. with the CDRL .

( l (  MI L-STD-483 (US/iF), paragrap h 3 . 1 1 and Appendix XV . c. l~~~ jp. After receiving the minutes . the procuring activi ty pro-
_________________________________________________________________________________ dISli a formal , written acknowled gement of the review/audi i

accomplishments to th, contractor. Both contractor and procuring
activity perform folloen.p on all action Items listed is. the minutes.

STATUS ACCOUN T ING REPORTS (CII AND C SAR( 
d. Directive and Guidance Documentation.

_______________________________________________________________________________________ ) l (  AFR 65-3 .  Chapter 5.
Data Item Name CM Accounting Reports (Machine or Masually (2) AFR 000- 14 . Volume U : paragrap hs 4-9 and 6-8.

DID No.,  OI -E-3 133  (3 )  AFSCP 800-7, Cha pter 5 and paragrap h h-h , item I ,

a. Pu Os,. Theae report .  usually consist of a C onfiguration Ides- e. Contractor Cump lienc. Documentation .
ci ca on Index (CU) that d,cument. ‘be app. eyed configu ration of
a system and . Configu ration Status Accounting Report ) CSAR( ( I )  MIL-STD-483 , paragrap h 3 . 9  and Appendi x XIL
that documents the current configuration of the system.

(2) MIL.-STD.152 1A .b. Orl gisation . Prepared by the contrastor resp ossib le for status ______________________________________________________________________________________
avcount ing for an entire .ystem , uaua fl y after th. system product
baseline I. established. Other contractors and ageevieo partici-
pating in the program are required to submit original configura-
tion data as,l update data to th. status accounting contractor for
Inclusion in these rep ort. .

~~ ~j fl5. These reports are the primary mean, by which man ags-
ment and Implementin g per .onne l keep trach of systn m baseline
configu rations sed change. to those config u raciors and coordinate

k the many lash. re qu Iesd by in, changes.
d. D1r ~~ct lve and Guidance Documentation.

( 1 )  AF R 6 5 - 3 :  Chapter 4 end Appendix F.

( f t  AFR 000-1 4 . Volume II, paragrap h 6-7 .

( 3 )  AFSC P 800-7 ,  Chapter 4 and other parts.

e , ( oetrav to t ’ C omnl~ a cvo  Docu ec.et a t ion.

( I I  M IL -STD -48ZA.
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6) Assisting in classifying deviations and waivers.

7) Evaluating documentation maintenance systems,
including incorporation of changes.

Program offices can delegate direct contract-related CM
functions to the CAS activity responsible for in-plant moni-
toring of the contractor t s Government work. Contract
Administrative Services are provided by the Air Force
Contract Management Division (AFCMD), the Defense
Contract Admsnistratj ve Service (DCAS), and other DOD
agencies. AF PRO8 (AF Plant Representative Offices)  are
the field extensions of the AFCMD O

c) Monitoring CM Through Other Program Office Areas.  Some
information on the conduct of a “ontractor ’ s CM program
may be available from the program office QA area, If the
contractor is required by MIL-S-52 779 (AD) to perform QA
audits of his CM program and to take other QA measures to
ens ure the CM program is working properly, documentation
of these QA activities may give the program office CM
manager useful  insights . Other pro gram office areas , par -
ticularly system engineering and V and V (verification and
validation), also are concerned with the functions and
products of CM and may observe problems not apparent to
the CM manager .

d) Monitoring CM throug h Configuration Audits. The
Functional Configuration Audit (FCA), Product Configura-
tion Audit (PCA), and sometimes the Formal Qualification
Review (FQR) are the CMO’ s ultimate evaluation of a
contracto r ’ s product .  These event s are descr ibed in SUb- S

section 3 . 1 . 4 .

e) CM Evaluation Checklists .  Checklists a re  helpful devices
for  evaluating mat ters  that are subject to many cr i te r ia  or
diff icul t  c r i t e r ia.  They are par t icular ly useful for repeti-
tive evaluat ion tasks, such as evaluation of ECPs.
Government RSS on CM contain a number of useful check-
lists , as well as other lists and descriptions that can be
turned into checklis ts  easil y. Some of these checklists  and
potential checklists are:

1) FCA and PCA preparation checklists  in MIL- .STD- 152 1A . 
S

2)  ECP preparat ion checkl is ts  in DOD-STD-4 80A , ;s
mcdified by MIL-STD-483.

3) ECP evaluation checklists  (see 5. 2 . 4 of this guidebook
- S for r e f e r e n c e s) ,

4) ECP checkl is t  for  ver i f ica t ion  of C lass  I c l a s s i f i c a t i o n
in AFSCP 800-7 (Figure  3-1) .  Several of these c r i t e r ia
are ha rdware -o r i en t ed  and not app licable to software.

p
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H r
5) CM Field Inspection Checklist (AFSC Form 408) is

- discussed in AFSCP 800-7 , paragraph l-17c.

6) Con~puter Resource Manager ’s Checklis t based on
AFR 800-14 , Volumes I and II, ar e available f rom
HQ AFSC/XRF.

7) Attachments 3, 4, and 5 of AFSCP 800-7 on CM S

requirements in RFPs and contracts,

~
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4 . SPECIFIC GUIDANCE FOR ~ ONFIGURA TION
IDENTI FICATION —

Configuration identification in this section covers not onl y the
subject of configuration identification documentation, but also other
controlled documents, CPCI definition, specification trees~ and item
identifiers.

4 .1 COMPUTER PROGRAM CONFIG URATION ITEMS (CPCIs )

Identifying the computer program confi guration items for a system
or system segment procurement is a system eng ineering task rather than
a CM task but it has such an important bearing on CM that it is discussed
in this section, It is t i configuration identification ” in a broader sense
than is usually thought of for that term and must occur before the major
part of the configuration identification documentation activity can begin.

This subsection discusses the place and importance of the CPCI in
the system hierarchy and presents some principles for CPCI
identification.

4, 1. 1 Defining the System Hierarchy and Breakdown

To understand and keep track of the organizational relationships of
CPCIs and hardware CIs within a computer resource configuration and

5
) 

the overall system, it is necessary to define the hierarch y of levels in 
Sthe system. The levels most commonl y mentioned in Government docu-.

ments for this purpose are the following :

a) System. “A composite of items , assemblies (or sets) ,
skills and technique s capable of performing and/or sup -
porting an operational (or nonoperational ) role. A com-
plete system includes related facili t ies , items , material ,
ser vices, and personnel required for its operation to the
degree that it can be considered a self-sufficient item in
its intended operational (or nonoperational) azid/or support S

environment. (A F S C P  80 0- 7)

b) System Segment. t IA discrete package of system perform-
ance r equirements, functional interfaces , and CIs con-
trac ted to one contracto r or assigned to one Government

- organization directly responsible to the procuring activit y
fo r that part of a system ’ s total performance. ~‘ (MIL-STD-
483 ) Segment is a special level that is used “when a sys tem
or major equipment is acquired on an incren-ienta l or evo-
lutionary basis or when a segment(s) of an existing system

- 5 1 -
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is to undergo major modification.” (MIL-STD-483) It also
may be required “when the procurement of a large system
is apportioned among differer.t program offices ” or “when
the computer resources or computer program portions of

- the system are separately developed or contracted.
(AFSCP 800-7) . It sometimes is equivalent to a “ subsys-

S 
tem ” or “functional area ’ but at other times it contains
within it more than one subsystem or functional area.
Consists of hardware CIs , CPCIs , or both .

c) Computer Program Configuration Item (CPCI) . An aggrega-
tion of computer programs that satisfies an end-use
function and is designated by the Government for conligura-
tion management. (Paraphrased from AFSCP 800-7).
Usually referred to in MIL-STD-490 and MIL-STD-483 as
“computer programs. “ Corresponds to hardware configura-
tion items (CIs) .

d) Computer Program Component (CPC ). “A functionally or
logically distinct part of a computer program configuration
item (CPCI) distinguished for purposes of convenience in
designing and specif ying a complex CPC 1 as an assembly of
subordinate elements0 ” (MIL-STD-483) Sometimes
referred to in MIL-STD-490 and MIL-STD-483 as
“subprograms. ”

e) Routine, Lowest compilable or assemblable element of a
computer program. Also commonly called a ‘subroutine ’ t ,

The system level is defined by HQ USAF, the segment and CPCI levels
usually by the procuring activity, and the CPC and routine levels by the

development contractor.

Complex systems usually require additional levels beyond those
desc ribed ~“ ove, both above the CPCI level and below it. For example ,

“ subsegments” might be necessary to permit group ing of CPCIs within
a segment. “Functional areas ’ or t t subsys tems tt also are used as terms
for groups of CPCIs. Sof tware development contr actors freq uently use

one or more addit ional levels , usually between CPCs and routine s, and

call them “modules , “ “submodules , “ “funrtions , “ “elements, “ or

similar terms.

After system requirements have been allocated down to the routine S

level, a complete chart of the system breakdown can be prepared . A

portion of such a chart is shown in Figure 4- 1, with the hierarchy levels

stated at the right.
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4, 1,2 The Importance of CPCIs

“CPCI” is an important designation in computer resources
acquisition because it is the software entity that the procu ring activity

S 
buys from a contractor. It is a line item in the contract schedule and a
da ta item in the CDR L. Furthermore, the procu ring activity manages
its software development contractors largel y by managing their CPCI’s.
Most CPCI’ s receive the following kinds of attention during development :

a) Contractors must define or update CPCI r equirements in a
Development Specification and must define CPCI design in
a Product Specifica tion.

b) Af ter establishment of the CPCI allocated baseline , changes
to the CPCI requirements must be approved by the procuring
activity. The same app lies to changes to CPCI design after
the Product Baseline .

c) Contractors must report CPCI configuration status with
re gular issues of a Confi guration Index and a Change Status
Report.

d) Each CPCI must have its own users manual, positional
handbooks, and/or maintenance manual , as appropriate.

e) Each CPC I undergoes Formal Qualification Test (FQT).

f )  CPCI test results are audited against its Development
Specification at a Functional Configuration Audits (FCA )
and the CPCI configuration is audited against its Product
Specification at a Physical Configuration Audit (PCA) .

g)  Each release of a CPCI must be accompanied by an identif y-
ing description in the form of a Version Description

• Document (VDD) .

Because of the importance of the CPCI in a procurement, it is

essential that procuring activities clearly and completely identif y the
CPCIs required. This CPCI ident ification process , usually called

“C PCI selection ” in Government documents, has two basic steps:
(a) identification of the total set of deliverable sof tware processes or

S functions and (b) grouping of these processes or functions into CPCIs.
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4. 1. 3 Identif ying Deliverable Software Items

To identif y contractually deliverable sof tware, the following three
rules generally apply:

a) Include in the contract as deliverable items all operational
sof tware and all test and support software, including firm-
ware, data, and proprietary items, that are required to

S 
cos t eff ectively use , operate, modif y, or maintain the
system over its life cycle. *

b) When the cost effectiveness of a required item of test or
suppor t sof tware cannot be determined , include in the con-

S 
‘ tract an option to acquire it later. ** 5 ; 

-

c) Test or support software that is required only during
development need not be specified as contract deliverables
unless its development or use has strong direct effect on
items designated as deliverables.

The three categories of programs mentioned in these rules
— (operational, test, and support) are the categories recognized by AFR

800-14, Volume U (paragr aph 10-5), and described there as follows:

a) Operational Computer Programs. Required to operate the
system. Are loaded and run in the computer equipment
during system operatione Include executive/supervisor
programs; functional/application progr ams; and input /
output programs.

b) Test Computer Programs. Used to analyze or test system
and component performance . May be integrated into the
operational computer programs as test CPCs that operate
concurrently with system operation. Include maintenance!
diagnostic programs.

c) Support Computer Program s. Used generally for the
development and maintenance of other computer programs.
Include operating systems, assemblers, compilers, and
loaders. In training devices, for example, these programs

S include preflight check programs, data base modification
program s, and student performance data printout programs.

*Thj s rule is based on the following Government documents :
DODD 5000. 29: paragraph V. E
AFR 800-14, Volume I: paragraph 3i
AFSC Supplement 1 to AFR 800-14 , Volume I: paragraphs 3i

and 3rn(8)

**Thj e rule is based on the following Government document:
AFSC Supp lement 1 to AFR 800-14, Volume I :  paragraph 3i
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Operating system elements required dur ing system operation belong in
the first group, and operating system elements required only during
development and maintenance belong in the third one .

Computer data is not mentioned in the AFR 800-14 paragrap h cited
S above. However, data ba ses, test input data, and other kinds of non-

executable data required in the use or maintenance of a system some-
times are managed more effectively if identified separately from the
executable portions of a software system.

4. 1. 4 Grouping Deliverable Software into CPCIs

The second step of the CPC I identification process is to group the
deliverable software processes into CPCIs *. This is not a simp le
matter on a large system because of the many possible arrangements

and the absence of any firx ~ri criteria. Some of the desirable functional
and administrative characteristics of a CPCI can be defined, however :

a) All of its processes  are of the same typ e, either opera-
— tional, test , or support .

S b)  It groups  tog ethc r processes  that interact extensively or
in complex ways.

c)  All of its processes  are intended to run on the same
computer or computers .

d) It can be developed and tested feasibl y by a sing le
contractor,

e) Its processes  are all needed at about the same time in the
acquisition schedule.

f)  All of its processes  have a similar criticality to system
operation.

g)  All of Its processes  have a similar development r isk .

‘
~
This step is required by the following Government documents:

DODD 5000. 29: p aragrap h V .C
DODD 5010. 19: paragr aph IU. C
DODI 5010.2 1, Enclosure 1: paragraph 6
AFSC Supplement 1 to AFR 65-3 , Appendix F: paragr aph la

S AFR 800-14, Volume I, Attachment 1: paragraph 4
AFR 800-14 , Volume I: paragraph 3m(8)
AFSC Supplement 1 to AFR 800-14, Volume I: paragraph 3m(8)

- 5 6 -

S. ~~~~~~~~~~~~ -~ -— ‘5 ___S.  __5-S-~ •S-5-~ S _5~~~~~~S - — S--S SS-55-~~~ j S - -~~~ ~~~~



F T i~~~~~~~~~~~~~~~ iiT-~~~~~~~~~~ii __

h) All of its processes are subject to the same degree of
development contr.~l (including CM). S

S 
• i) All of its processes are subject to the same operational

and maintenance concepts.
-

_ j )  All of its processes are required at each installation where Iit will be used.

4 k) It is small enough to be monitored during development by
a single Program Office representative.

-• Not all of the above goals * usually are achievable in a C PCI.
Frequently the technical and administrative objective s for CPCI selection S

are in conflict with each other, with the technical inclination being toward
a greater number of smaller CPCIs to improve technical visibiiity, while
the administrative need is for fewer CPCIs and CPCI interfaces so that
interface documentation and control and integration testing do not
become unduly complex.

For large software programs, such opposed requirements can be
balanced through optimization analysis . First, figures of merit are
established for the various technical and administrative factors involved .

S Then function allocations are varied systematically among different
numbers of CPCIs to determine the most advantageous grouping. Opti-
mum gro uping may result in a variety of sizes and complexity levels,
including some small CPCIs for  distinctivel y different  types of prog ran- s,
such as test or support programs. Data elements may be combined with
executable computer programs or may be given separ ate CPCI identifica-
tion, depending on their characteristics,

Preliminary selection of CPCIs should be performed by system
engineering in the conceptual phase , with the needs and recommendations
of all participants considered, including those of supporting and using
commands as defined in the PMP and other documents. This preliminary

S CPCI list should remain open to refinement until system design is corn - Ipleted, however. Development phase contractors may be able to improve
it.

S 

*This list of CPC I characteristics is adapted and expanded from a list 

-
-

in AFSCP 800-7 , paragraph 6-3b.
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4. 1. 5 Special Problems: Multip le Locations and Modified CPCIs

When a CPCI requires two or more slightly different  configurations

because of operational variations at different  locations (1. e . ,  variat3ons
S 

- in executable logic , not merely different  data base adaptation data), each

configuration may be identified either as a separate CPCI or as a d iffer-

ent type of the same CPCI, depending on the degree of difference.  The

documentation requirements for these two cases are different. If the

different  configurations are to be considered different  t ypes  of one CPCI,

the types are documented within the same Development and Product

Specifications in accordance with pa rag raphs 4. 1. 2 and 4. 3b of MIL-STD-

490. If they are to be considered as separate CPCIs , however, separate

Development and Product Specifications usually a re  prepared for each

CPCI. An alternative course for separate CPCIs is to prepare a

Development Specification and a Product Specification for one CPCI and

Addendum Specifications for the remaining ones.

A similar problem occurs  when a CPCI is modified while in opera-

tional use. If the modification is extensive, re-identification as a new

CPCI and redocumentation in new Development and Product Specifications

should be considered as a possible course , ra ther  than merely updating

the existing specifications. Any one of the following situations would

strong ly recommend such a course:

a) New design reviews are  needed .

b) One or more additional modules are  required in the CPCI.

c)  Major reprogramming is needed .

d) New specif icat ions are  needed anyhow to incorporate many
previous changes.

e)  Both vers ions  of the CPCI will be u~ ed.

4. 1. 6 Defining Form of Software Deliverables

Af te r  the CPCIs for a par t i cu la r  procurement  a re  defined , the
-

‘ 

form of each delivered CPCI must be established for  inclusion in the

CDRL. The CDR L entry for each CPCI should specif y both the state of

the code ( sour ce code , o}~ject code , or load module) and the medium on

which the code will be re corded (punched card de ck, magnetic tape,

- 58 -
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punched mylar tape , etc). The exact requirements for each CPCI will
S depend on the Government ’ s planned usage following delivery.

Normally, the complete CPCI source code on magnetic tape or

~
— j  card deck or both , suitabl e for compilation or assembly, and the corn-

plete CPCI object code on magnetic tape or card deck or both , suitable
for loading and execution in the operational computers, are required.
Sometimes location-specifi c tapes of cataloged operational programs also
are required for direct incorporation into system disks at different
locations. For systems with batch capabilities , batch job control decks

also are helpful. At least one copy of a complete listing for each delivered
software item should be specified in the CDRL. For larg e files , a tape
log, or summary listing, also is hel pful.

S Sometimes vendors supplying proprietary off- the-shelf  software
S items, such as operating systems, will release onl y the object versions

of their software. In such cases , arrangements  are made to have the
vendor continue maintenance of his product throughout the system life
cycle, since maintenance cannot be accomp lished without the source
code.

Each CDRL ent ry  for a CPCI should include a re fe rence  to one of
the following two Data Item Descri ptions (DIDs ): DI-E-30145 , “ Computer
Software/Computer  Program/Computer  Data Base Configurat ion I tem(s) ,
or DI-A-3000~ , “Computer/Machine  Products (Special). ” (See Table 3-i
for descr i ptions of these DIDs .)  Backup sheets should be prepared for
CPCIs that require some modification of the re ferenced  DIDs . In addi-
tion to its CDRL entry, each CPCI must be included in the contract sch-
edule as a line item,

The contractor should specif y the physical form , dimensions, and

material of the CPCI delivery media in Section 5 (Preparation for

Delivery) of the Product Specification.

4. 2 CONFIGURATION IDENTIFICATION DOCUMENTS

Configuration identification documents embod y the requirements
5 and design of software products in increasing detail and accuracy as a

development effort  proceeds. Durin g most of the period of software
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planning and development, these identification documents are the major
objects of CM attention, since the software itself is not ready for any
control until the last quarter or so of this period.

Program Office CM personnel often are given the responsibility
of selecting and tailoring the DIDs to be used for preparation of con-
fi guration identification documents. They also should review the com-

pleted identification documents, as well as other deliverable documents,
to ensure that they agree with MIL-STD-490 , MIL-STD-483, and any
other applicable standards and that the app licable documents listed in

Section 2 of each document are really applicable to program require-
ments and have the correct  issue and date shown.

Eight of the most commonly used types of configuration identilica- S

tion documents for software procurements are the following: S

a) System Specification

b) System Segment Specification

c) Computer Program Development Specification

d) Computer Program Product Specification

e) Interface Control Draw ing , or Interface Design
Specification

f)  Data Base Specification

g)  Addendum Specification

h)  Inventory item Specification

S All of these documents usually are subject to baseline configuration

control except for the Interface Cont rol Drawing and Interface Design

Specification, which are subject to interface control .

The Development Specification and Product Specification are

considered by MIL-STD-483 to be parts of a single specification, so 
. 

-

~

they are given the same specification number and are actually labelled

“Part I” and “Part II. ” The justification and consequences of this S

practice are stated in MIL-STD-490, paragraph 3, 1. 4: “This practice

requires both parts for a complete definition of both pe rformance

requirements and detailed design requirements governing fabr ica tion
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[i. e., coding]. Under this practice, the development specification

remains alive during the life of the item as the complete statement of
performance requirements. Proposed design changes must be evaluated
against both the product fabrication [i. e . ,  coded design] and the develop-
ment parts of the specification. “ In its classif ication scheme for  speci- S

fications, MIL-STD-490 uses the designations “B5” and “C5” for these
same two computer program specifications.

The purpose , origination, maintenance, usage , and reference
documentation for each of the eight documents listed above, as well as
additional information on the selection and prepar ation of spe ’ ifications ,
is given in the SAE Guidebook for Computer Program Documentation
Requi~ ements.

4 .3 OTHER CONTROLLED DOCUMENTS

In addition to the configuration identification documents discussed S

in the preceding subsection, a number of other documents require CM
attention during planning and some measure of configuration control
(usuall y onl y contractor internal control ) during certain stages of the
deveiopment process . The following documents usually are included in
this category:

a) Test Plans and Procedures. Provide detailed instructions
for testing the software and reporting test results .

b) ~L~~ r Manual. Provides instructions for operational use
of a software producte

c)  Positional Handbooks. Describe procedures for operating
a compute r and executing the computer programs.

d) Computer Programming Manual. Provides programming
information required for mainten~.nce or modification of
the software.

These documents are discussed in the SAE Guidebook for Computer

Program Documentation Requirements.

4 .4  SPECiFICATION TREES 
S

A specification tree is prepared by assigning appropriate types of S

specifications to the various levels of the system hierarchy (discussed

in paragraph 4. 1. 1) and then adding these specification types to the
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system breakdown (a system breakdown is shown in Figure 4- 1) . The
result is illustrated in Figure 4-2.

Such a logical representation of system elements is useful in

assessing the impact of a change at any level , as well as in scheduling

and for other program management purposes. A tree of this type may

be expanded to include other system documentation, and the documenta-
S tion numbers may be added to the boxes. A specification tree or a

-: complete documentation tree are suitable items for inclusion in para-
graph 3. 4 (“Documentation ”) of the System Specification.

4. 5 ITEM IDENTIFIERS

A configuration management program cannot function unless the

items to be controlled are clearly and uniquely identified at all times.

This applies to CPCIs, routines, and other controlled software element8,

to the tapes , decks , and other media on which the software elements

are stored , and to the specifications and other controlled documents

associated with the software. The importance of proper item identifiers

is not limited to CM, of course, for they are essential to all area s and

all stages of development, operation, and support.

In general, the Government is responsible for assigning identifiers

to software items at the CPCI level and above, in accordance with

current policy, and the development contractor is responsible for

assigning identifiers to items below the CPCI level, in accordance with

applicable document standards or , when these do not cover an item, the
S contractor ’s own standards.

4, 5, 1 Qualities of Item Identifiers

S Qualitie s that item identifiers on software acquisition programs

may possess include the following:

a) Uniqueness. The most important quality. Every unique
item requires a unique identifier so that identification will
be absolute. (Even some identical item s require unique
serial numbers for allocation and provisioning purposes.
Some identification systems, such as the Air Force CPIN
(Computer Program Identification Number) System, offe r
item identifiers that are unique within the entire Air Force .
For routines and other lower level software elements,
however , It Is usually sufficient that identifiers be unique
within the system. Any alphanumeric characters are
suitabl e for establishing uniqueness.

S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Figure 4-2 .  Portion of a Specification Tree
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b) Retrievability. The identifier for each callable software

item must include an unchanging portion that will be the
item’ s name or label within the computer system.
Identifiers for document s and all other items to be con-
trolled also require an unchanging portion by which they can
be filed and retrieved. Most suitable characters: alpha-

S 
numeric.

c) Variability . I tems whose configurations or contents are
likel y to change need identifiers with a variable portion
that can be incremented to reflect the latest change.
Dynamic conditions such as those ocurr ing during FQT
may require many changes to software items. Most
suitable characters: alphanumeric.

ci) Traceability. This quality usually derives from kinship
codes in the id.entifier. These codes can range from a
single character that represents a particular contractor or
system to a group of characters that point to an item’s
precise position within the system or software breakdown
(e . g . ,  f irst  character indicates the CPCI, second one the
CPC, third one the module, and fourth one the routine).
The more comprehensive the kinship coding , the greater
the traceability. Most suitable characters: alphanumeric.

e) Functional Significance. The item identifier may indicate
S to some degree the function of the software item it repre-

sents. For exa~nple, “COMGEN” for  a command generation
module, or “ USS ” for a utility support subsystem. Func-
tional significance is very helpful to development personnel .
Most suitable characters:  alphabetic.

- 

- 
f )  Pronouncibility . If an item identifier can be pronounced as

a word, it wiU be easier to remember (i. e., it will be
mnemonic) and to communicate. Very helpful during
development. (Note that a functionally si gnificant identif ier
can be either pronouncible (COMGEN) or unpronouncible
(tJSS). ) Most suitable characters:  alphabetic.

g) Compactness. There is always some constraint on the
-: length ol an identifier. It may stem from Government

standards, contractor standards , computer operating sys-
tem requirements, automated status accounting limitations,

S or only the practical need to avoid unmanageable identifiers .
Most suitable character s: alphanumeric. 

S
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The first two qualities — uniqueness and retrievability — are
mandatory ones for all item identifiers, and the last one — compactness —

- - usually is an important consideration. Some item identifiers can serve
very well with no more than these three qualities .

S Traceability of an item from its identifier also is essential but it
need not rel y on pointers within the identifier itself. Indexes or tables

S 

can provide this information for either manual or automated lookup .
S Addi tional qualities should be considered accordin g to the functions

to be performed by the identifiers . Functional significance and pro- S
- 

nouncibility are desirable qualities when human beings must deal with a
multitude of similar items, for example, but are irrelevant and wa steful
if an automated system is going to be processing the identifiers.

No item identifier can embody all seven of the above qualitie s to a
high degree, primarily because the last one — compactness —precludes
it. Compromises are necessary.

Sometimes several identifiers may be needed for the same item in
order to sati sfy the different needs of the var ious systems with in which
the item exists. A single document thus may be requir ed to bear a

S Gove rnment specification number , a project identification number, a
contractor classified document number, a CDRL sequence number , and
other identifiers.

4. 5. 2 Government Item Identification Requirements

Software development item identification requirements appearin g
in Government regulations, spe cifications, and standards are summar-
ized in Table 4-1. In addition to documentation , software elements , and
software storage media , the table includes configuration control and

I s tatus accounting data items whose identifiers are defined in Government
S 

documents.

S For compute r program documents and CPCIs , two different  sets
of item identification requirement &cument s are listed. In the f i r s t  set,
MIL-STD-490 is the key document for document identifier requirements
and MIL-STD-483 is the key document for CPCI identifier r equi rements.
In the second set , AFLC Supplement I to AFR 800-14 , Volume II , is the
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key document fGr both documentation and CPCIs. This supplement
defines the general requirements for the USAF Computer Program

-
5- Identification Numbering (C PIN ) System.

The CPIN System is tied to the USAF policy of acquiring computer
programs as configuration items rather than as data items. The system
mostly affects AFLC and the using commands, but AFSC is required to
comply with it when it is app licable. 

S

Only two of the identifiers in Table 4-i  (the first sets for documents
and CPC s) are included in MIL-STD-482A , “Conf iguration Status

- 
S Accounting Data Elements and Related Features , ”

4, 5. 3 Contractor Item Identifiers

Contractor systems for assigning item identifiers must satisf y all
Government identification needs, as stated in the contract, as well as
the contractor ’ s own identification needs during development. The con-
tractor ’ s intended approach for satisf ying these needs should be defined

4 
in his CM Plan, S 

-

Here are some of the factors to consider when evaluating a con-
tractor ’ s item identification system:

a) Document Identifiers. Do they:

1) Meet requirements of app licable Government standards?

2) Indicate rev is ions and changes?

3) Provide for multi-volume documents ?

4) Give some clues to a document’s content or usage ,
such as CDRL number , relation to the system docu-
mentation tree , intended operational site , or operator S

position?

b) Software Element Identifiers. Do they:

1) Meet requi rements of app licable Government standards?

2)  Comp ly with computer operating system labeling
requirements?

3) Provide both permanent base name (fo r retr ievabi l i ty)
and variable tag (for identification of version)?

4) Allow for adequate number of v e r s i on -?
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5) Allow for different versions of the same item to
coexist ~~~~~~~ change independently?

6) Indicate the item ’s function?

7) Indicate the parent element or elements?

8) Provide for identification of da ta bloc ks ?

c) Software Storage Media Identifiers. Do they:

1) Meet requirements of applicable Government standards?

- - 2) Provide for identification of all software storage media
to be used (e. g., decks , magnetic tapes, punched
tapes, discs)?

3) Provide for proper identification of card decks used for
generation and control of the software system (e. g.,
system generation directives, job control decks) and
for updates of programs?

4) Provide for proper identification of different  state s of
S 

code (1. e., source code , object code, load modules,
S core images)?

5) Distinguish between master tapes , working tapes , and
any other categories that must not be confused?

6) Include both reel numbers (for control library needs)
and tape headers (to identif y contents and version) for
magnetic tapes?

7) Include identifiers imbedded in magnetic tapes , to be
printed out upon loading ?

8) Provide for identification of program list ings?

d) Change Control Form Identifiers. Do they:

1) Meet requirements of applicable Government standards? S

2) Provide sequential identification suitable for  logg ing ,
filing , reference , and retrieval?



T T t I~ ~~~~~~ ~~~T ’  
_S.S5•~~~

___S_ 

~~~~5,’~~~~~~~~~ 

—r—.-

5. SPECIFIC GUIDANCE FOR CONFIGURATION CONTROL

Items, periods, and types of configuration control are discussed —

in this section. The types are baseline configuration control , contractor
internal configuration control, and interface control . Also discussed are
cont rol libraries for software and documents.

5. 1 ITEMS AND PERIODS OF CONFIGURATION CONTROL

Items subject to configuration control can be placed into four groups:

a) Configuration Identification Specifications. These are the
System/System Segment Specifications, Development
Specifications, Product Specifications, Data Base Specifica-
tions, Addendum Specifications, and Inventory Item Specifi-
cations, Much of the control effo rt during a development
pro gram is directed toward these documents, particularly
the Development Specifications, which form the basis for
CPCI design.

S 

b) Computer Program Configuration Items (CPCIs ). The
primary CPCIs in a development program are application

S programs, but other types of programs required for use
and suppor t of the system also are subject to control.
These include operating system programs, test programs,
and support programs.

c) Qualification Test Documents. During qualification testing S

(PQT and FQT), controlling changes to the Qualification
Test Procedures is as important as controlling changes to
the CPCI or the Development Specification, becau se all
evidence of sa tisfactory performance is based on these
procedures. The Qualification Test Plan also is subject to
c-,ntrol.

d) Technical Manuals. These include User Manuals,
Positional Handbooks , and Computer Programming Manuals .

Two levels of configuration control generall y are required for
these four group s of items during a computer program life cycle: base-
line configuration control, which applies onl y to baselined CPCIs and
associated documentation, and contractor internal configuration control,
which is applied to software and documents during the development proc-
ess , before the items are baselined. Figure 5-1 shows the periods during
which these two levels of control generally are app lied .
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For contractor internal ccntrol, control before FQT is selectivel y

applied to routines that have been intentionally developed earl y or that - 
S

are supp lied by the computer system manufacturer or by the Government ,
and then is totally app lied to the entire CPCI for FQT testing. Product
Specifications and Test Plans usually are subj ect to contracto r

S 
internal configuration control from CDR on.

Some of the effects of baseline and contractor internal controls on
the development process can be seen in Figure 5-2 .

-

! 
5,2 BASELINE CONFIGURATION CONTROL

Baseline configuration control is the control that the procuring
activity imposes on configuration items and identification documents
after they have met contractual requirements. This subsec f’3n discusses

S 
the following aspects of baseline configuration control:

a) Types of changes

b) Forms

c) Configuration Control Boards (CCBs)

d) Evaluating change proposals

e) Procedures for control

f)  Maintenance of baseline documents

g) Maintenance of baseline software items

h) System turnover and PMRT

5 . 2 . 1 Types of Baseline Changes

S 
Proposed changes to a baselined CPCI or document take two

general forms: engineering changes, which are changes to an established
baseline, and deviations or waivers , which are departures from an
established baseline that do not change the baseline.

5. 2 . 1. 1 Engineering Changes

An engineering change is a change in the configuration of a CPCI
afte r the configuration identification has been established as a baseline , 

5
-

LI a proposed engineering change appears to affect the Government ’ s
inter est , It is cons idered a Class I change and the contractor must

- 7 3 -
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I

submit it to the procuring activity fo r approval before implementing it.
If the change does not appear to affect the Government ’ s interest, it is a
Class II change. On most contra cts, the contractor is perm itted to
implement a Class II change without approval but must report it to the
procuring activity for concurrence that the classification is correct.

More specific criteria for these classes are as follows (para-
phrased from D O D - ST D - 4 80A , paragraphs 4. 2 . 1 and 4 . 2 . 2 , and other
DOD documents): S

a) Class I Change. An engineering change is in Class I when
it affects one or more of these factors:

1) Functional configuration identification (i. e .,  normally
S the System or Sy.stem Segment Specifications).

2) Allocated configuration identification (i. e .,  Develop-
ment Specification).

3) Product configuration identification ( i .e . ,  Product S

Specification, but not including program listings or S

actual data value s, which are covered in item (4)) .

4 )  Ihe following technical requirements defined in the
• I product configuration identification (i. e. ,  Product

Specification, including program listings and actual
data values):

(a) Performance outside stated to le rances .

(b) External interface characteristics.

5) Nontechnical contractual provisions: fee , incentives,
cost,schedules, or guarantees or deliveries. (However,
changes that appl y oniy to nontechnical provisions of a
contract should not be processed as eng ineerin g changes.

6) Other factors: Government-furnished equipment (GFE);
safety: operational, test , or maintenance computer
programs;  compatibility with support  equipment,
trainers, or training devices or equi pment; c~~figur a-
tion to the extent that retrofit action would be taken;
delivered operation and maintenance manuals for which
existing contracts do not provide adequate change/ 3revision funding ; preset adjustmenta or achedules •

I’ affecting operating limits or performance to such an S

extent that new id entification numbers must be assignt d:
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skills, manning, training , biomedical factors , or human
engineering design.

S Class I changes should be limited to those that are necessary
or offer significant benefit to the Government. They may or
may not require contract costs to be increased. A compati-

S

. bility change, for example, is a Class I no-cost change to
cor rect a deficiency that keeps an item from working prop-
erl y.

b) Class II Changes. An engineering change is in Class II
when it does not affect any of the Class I factors listed
above. Examples of Class II changes are correction of
spelling or typographical errors , addition of clarif yiuig
comments , program changes that do not affect external
interfaces or degrade performance, recompilations
within specified limits , and changes to adaptation data.
The procuring activity should clearly define any special
kinds of changes it wishes to inc lude in Class II. The
Government considers that a Class II change is justified
if it benefits the orig inating contractor and is not
detrimental to the Government. All Class II changes
must be within scope of the contract.

The above discussion of Class I and II changes is based largely on

DOD-STD-480A because it is the most recent DOD definition of these

classes. Factors clearly applicable only to hardwar e  have been omitted,

and some statements based on other DOD documents have been included .
For contractual applications, refer directly to DOD-STD-480A , lvIIL-

STD-483, or other applicable documents. 5

5. 2. 1.2 Deviations and Waivers

Deviations and waivers give a contracto r relief f rom the te chnical

requirements of a baseline for specific instances when permanent changes

S are not acceptable. A deviation is a written authorization granted p r io r

to a development activity to permit a contractor to depart from a par-

ticular performance or design requirement for a specified product or j
period of time. A waiver is a written authorization to deliver a CPCI

4 I or hardwa re CI that has been found to depart from requirements after a S

development activity but that is still suitable for use or rework. Waivers

should not be granted unless there is an overriding benefit to the

Government. 
S
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5.2.2 Baseline Configuration Control Forms

The following kinds of standard reporting forms are used in base- S

• line configuration control:

a; Engineer~ng Change Proposal (ECP). ECP5 are used by - S

contractors and Government activities to propos e engineer-ing changes to configuration items. (See Table 3-1 for ECP
description and RSS references.)

b) ~pecification Change Notice (SCN). SCNs are used by con-tractors to propose , t ransmit, and reco rd specification
changes. (See Table 3- 1.)

c) Advance Change/ Stud y Notice (ACSN ). ACSNs are used by
contractors to provide the procurinj~~ctivity with advanceinformation about proposed routine changes . (See
Table 3- 1.)

d) Notice of Revision (N~~~J~ An NOR is used by the contractorS who originate s an ECP to t ransmit  changes required in
another contracto r ’s document because of the ECP. An
NOR may be used for CPCSL document changes only if the
CPCI is an off- the-shel f  item, (See Table 3-1 .)  - 5 -

* e) Request for Deviation/Waiver, A contractor uses this
fo rm to request and document a tempora ry departure
from baseline requirements , e ither be fo re  building the S

S i tem (deviation ) or af ter  (waiver) .  (See Table 3 -1 . )  5

f )  Contract_Document Change Notice (CDCN) .  CDCNS are
~Th~ d by cont rac tors  to propose , t ransmit, and record
changes to contractual documents other than spec i f ica t ions ,

S such as te8t p lans and procedures , CM plans , SOWs , CDR L I
pages , etc . CDCNs are prepared on AFSC Form 417.

- (See AFSCP 800-7, paragraphs l-17d and 3-3c.
- 

g) Task Change Proposal (TCP) and Contract Change Proposal
(CCP). TCPs and CCPs are~~~ e dE ~r a contractor to proposeP non-technical cont rac t  changes . (See AFSCP R 0 0 - T , p a r a-  

Sgraphs 3 -3 . a(2 ) and 3.3 .c  and Contrac t  Change Proposal i Se n t ry  in Att t chment 2 . )

h)  Configurat ion Control Board Direct ive (CCBD ). ( CI3Ds a re
u sed by the program Con~f igurat iun  Control Board (CC B) t~document all decisions and direction concerning change
proposals. AFSC Forms 318, 3l8a , and 318b are used for
this purp ose. (See AFh 65-3 , paragrap h 3-6d , and AFSC P
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- i) ‘lime Coznj ,liance Technical Order (TCTO). TCTOe are

used by AFSC and .AF LC afte r system turnover to authorize
S the using command to use new or modified/changed computer

programs. (See AFR .800-14, Volume II, p~-ragrapb 6-6d;
AFSCP 800-7, paragraphs 3-10 and 6-60; MIL-T-38804
(USAF); T.O. 00-5-15; and AFLCM 66-14. Also see
item C of Cormnents under MIL-T-38804 in Table 2~ i,- 

5 
Sheet 2 . )

j)  Deficiency Reports. Deficiency repor ts are used by the
S using command td~~eport deficiencies in computer programs

S or related documents following system turnover , in accord-
ance with the 0/S CMP. Deficiency reports are clas alliedI as emergency or routine. (See AFR 800-14, Volume 11,

- paragraph 10-7. )

k) Change Reports. Change reports are used by the using
command to propose changes to computer p rograms or
related documents following turnover, in accordance S

with the 0/S CMP. (See AFR 800-14, Volume II, para-
graph iO.-8, ) One such form , called a “ Computer
Program Configuration Sub-Board Item Record”

I - (AFLC. Form 75), is outlined in AFR 800-14, Volume U,
Attachment 3.

f The forms listed above are all Government forms. Those that II
contractors are required to submit as part  of baseline configuration I
control should be listed in the contract CDRL , with references to appro-r ‘ priate DIDs (Data Item DescriptioAs ) or AFSC or DD forms . -

Additional types of form s are used by contractors to document

baseline configuration control problems and changes. These forms

I 
generally are the same -ones used in the contractor ’s internal configura-

tion control system and are  discussed in subsection 5. 3. 2 of this
guidebook.

5. 2 , 3 Baseline Configuration Control Boards (CCBs)

Configuration Control Boards (CCBs) are responsible for change 
S

5 1 decisions. Prio r to PMRT , procuring activities and contractors both
require CCBs , and after PMR T , an Air Logistic Cente r CCB usually
performs this function for the entire system.

5. 2. 3. 1 Procuring A ctiv ity CCBs
I
~

The program office should establ ish a system-level CCB during
the validation phase to evaluate and approve or disapprove proposed

~~ changes to baselines throughout the acquisition period. All ECPs and J ~

major or critical deviations and waivers are subject to review by this
C:. 
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S The program manager usually is chairman of this CCB. Its
members normally include the top managers of each functional area in S

the program office and representatives from AFLC , using commands, S

other participating Governmen t agencies , and the ICWG. Specialists
from engineering groups, not-for-profit contractors, and similar organi-
zations may participate in CCB activities as advisors. Contractors are

S 
not n~~mber s of the CCB, but may attend meetings on request.

Final approval/disapproval authority in the CCB rests with the
chairman; other members advise and recommend .

CCB pr ocedures usually are prepa red and maintained by the CMO,
who also functions as the CCB secretariat. Procedures should cover
preparation of agendas , conduct of meetings, and maintenance of records.
Each change decision should be documented on a Configuration Control
Board Directive (CCBD), which is directive on all personnel who must

P -

. 

act on a change. Figure 2 in AFR 65-3 lists a typ ical sequence of steps
in processing ECPs.

In addit ion to controlling baselines , the CCB is the appropriate
S agency to formally establish each baseline , (See AFSCP 800-7 , pa ra-  I

- 
S graph 3-6.)  Sv

The procuring activity CCB is responsible  for both hardware and
software elements of the system. LI the system is large  and complex ,
proces sing of chang e proposals will be facilitated by formation of a
separate software CCB such as the Computer Program Configuration
Sub-Board (CPCSB ) described in subsection 5. 2. 3. 3. The screening
function described there for preliminary review of ECPs also is appli-
cable to procuring activity CCBs.

Procuring act ivi ty CCBs usually cease to function after PMR T.

5. 2 . 3.2 Contractor CCBs a
A contractor CCB performs about the same functions for  the con -

trac tor ’s products that the program office CCB pe rforms for the en t i re
system. Its primary responsibilities are to approve or disapprove 

5

Class I change proposala and to concur or not concur with the classifi-

cation of Class II changes.

~~ I1
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The chairman of a contractor CCB usually is the proje.o.t manager

or system engineer , and other members are the development managers ,
the system engineer (if he is not chairman), the configuration manager ,
the quality assurance manager , and key technical personnel. The plan-
fl ing and control manager alsn may participate when cost or schedule are
affected. As in other CCBs , the chairman has final authority for all

- - I decisions.

Contractor CCBs meet weekly or at other regular periods , and S

- I also whenever the chairman believe s it necessary.  Specific attendance
at CCB meetings usually depends on the areas impacted by the change
proposals listed on the agenda.

The contractor configuration manager usually organizes a CCB

soon af ter start of the contract and prepares and maintains the procedures
for CCB operation. The configuration manager or his representative is
the CCB secretariat, who prepares meeting agendas , review materials,
and meeting minutes.

Contractors sometimes have technical staff personnel screen
Class I change proposals to perform preliminary evaluation and to make
recommendations to the CCB.

5 .2 . 3 . 3  Deployment CCBs

A post-PMRT CCB is formed by the supporting activity (usually an
Air  Log istic Center) in accordance with the system 0/S CMP. This CCB 

5
,

4 is responsible for  all  changes to the system and its configuration item s
during the remainder of the system life-cycle.

Membership of this CCB consists of representatives of all involved
agencies and syater~i functional areas , includin g CM , programming~
engineering, and test.

A Computer Program Conk gura tion Sub-Board (CPCSB ) sometimes

is formed to facilitate processing of computer program changes. Board
members usually represent the supporting command, us ing commands.
and appropriate programming and engineering personnel. An addi tional

screening function also may be created to support the CPCSB or the CCB 
- 

S

itself . Responsibilities of the CPCSB and screening function are dis- 
S -

cussed in AFR 800-14, Volume II, paragraph 6- 11.  . S
~. ’
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5.2.4 Evaluating Baseline Change Proposal s

Careful evaluation of all ECPs and requests for deviations and
waivers is required to ensure that changes are limited to those that are
necessary or offer significant benefit to the Government. Necessary or

5 beneficial changes , according to AFR 65-3 , paragraph 3-2 , are those 1that meet any of the following criteria:

a) Correct deficiencies.
b) Satisf y changes in operational or logistic support

r equirements.

c) Produce substantial life-cycle cost saving s.
S 

d) Prevent or allow desired slippage in an approved schedule.
• S More specific considerations are mentioned in AFR 65-3, para-

5 graph s 3-7, and AFSCI’ 800-7 , Figure 3-3. Those pertaining to CPCI
changes are the following:

a) Effect of the change on CPCI performance.

b) Effect on overall system performance and compatibilit y
requirements.

c) Effec t  on other CPCIs or hardware CIs in the sys tem .

d) Ef fec t  on CPCIs or hardware  CIs in other sys tems .

~ I 
e) Effec t  on the CPCI ’ s external in ter faces .  

*1 1) Effect on the CPCI’ s documentation , including conf igurat ion
identification specifications , test p rocedures , u ser  manual ,
positiona l handbook or operator manual , and compute r

I: programming manual .

g) Adequacy of the change proposal  for translation into detail  4design changes.

S h)  Mathematical, scientific , or data processing aspects of the
change, including consideration of other , similar develop - S

met-it e f fo r t s  in process.
I 

i) Amount of testing required on the CPCI itself and on any
other elements of the system to validate imp lementa~io~of the change , and cost and schedule impact of such t c s t i n~~.

• S 
j l  Effect  on mult iple-location app l icat ions .

~~ k) E f f ec t  on nuclear  s afety.

4F 
- 8 1 -
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1) Effect on contract cost.

m) Effect on schedule.

Detailed analysis or investigation of change proposals to define

3 consequences in the areas listed above should be performed by individual
~~~

- members of the CCB or other knowledgeable persons prior to CCB review.
This preliminary examination may be assigned to program office func-

S 

tional areas or to participating Contract Administrative Services (CAS),
such as AFPR O or DCASR . (See paragraph 3-7c of AFSC Supplement I
to AFR 65-3. )

A more routine kind of preliminary review of change proposals to
ensure proper preparation of the forms should be performed by the CMO
as part of its CCB secretariat responsibilities. Items to be checked

include those listed in AFR 800-3, paragraph 9-24d.

5. 2. 5 Baseline Configuration Control Procedures

After a configuration identification specification or CPCI is base-
lined, It can be changed only through the baseline configuration control S

procedures defined in the system CM documents.

Major factors to consider In prepar ing or evaluating a procedure
for baseline configuration control include the following :

a) Reporting Problems and Proposing Changes. Most change
proposals arise from the recognition of problems, e r r o rF ,
or deficiencies, the rest from new requirements . Report-
lug problems and proposing changes are indispensable
parts of the development process and should be encouraged
by keeping forms and procedures as simple and convenient
as possible.

b) Evaluating Change Proposals. Class I change proposals
should be thoroughly evaluated by the procuring activity
CCB before any decision is made. Some guidelines for
this have already been discussed in paragraph 5. 2. ‘~~ I

c) CCB Actions. Possible actions of the procuring activity
CCB after evaluation of a change proposal include the
following: (1) approvaL, (2) approval with changes,
( 3) disapproval , (4) deferral of action for further stud y.
wi th specific due date , (5) referral  to higher authority
with recommendation , when approval is outside the
authority of the chairman.

~~~~ ~~~~~~~~~~~~
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d) ~pproval Principles. A list of important principles govern-ing the approval or disapproval of ECP5 is given in AFR 65-3,paragraph 3-Th (2 ).

e) Configuration Control Board Directives (CCBDs ). The CCBD
is the CCB’s official notification of its decision on a particu-lar change proposal. The CMO is responsible for distribu-tion of CCBDs to Government agencies required to take
action. Contractors may receive copies of the CCBD corn -ments, but only through the Procuring Contracting Officer
(PCO) and only for information. S

f) Contract Authorization. An approved CCBD directs the PCO
- 

- 
- to issue a contract order or supplemental agreement to the

-
. S 

contractor , authorizing imp lem entation of the ECP.
g) Processing Tim e Spans. Timely implementation of worth-j  while changes is a key requirement of configuration control. - -

‘1 
• 

This requires establishment of maximum time spans for
change processing, assignment of priorities to ECPs by the

- originator, and use of followup controls. (This subject is
discussed in AFSCP 800-7, paragraphs 1-6, 3-3, and 3-5;

S AFR 65-3, paragrap hs 3-7f and 3-7g (including AFSC
Supp lement 1 comments); DOD-STD-480A , paragraphs 4. 5,
4. 8. 9, 4. 9.4 , and 4. 9. 5; DODD 5010. 19, paragraphs V. C. 3
and V. C .5;  and DODI 5010.21, paragraph VI. D).

h) Contingenc y Procedures. The baseline configuration control
process should inclüdi~~iovisions for accelerating the nor-mal change cycle when necessary to prevent serious delays
or other undesireable consequences. Instead of weeks orI - days , there may be time s when hours are the measure of
the required implementation time. Du r ing system tests ,S 

changes sometimes are processed in as little as one hour,
from problem occurrence through analysis, design , coding, Itest, approva l, and installation. Any formal paperwork
om itted in the heat of such a situation should be completed
as soon after as possible and processed through regular

S 
channels to keep ~~~ records straig ht.

i) Change Tracking. CMO records should include a log that
provides the current status of all change proposals being

I processed through the program office . This log should
permit each change to be tracked from initiation through

L 

receipt , CCB approval, contract authorization, and
- implementation.

The principal Government standard to consider when developing
- and managing a baseline configuration control system is DOD-STD-480A ,

as modified by MIL-STD-483, Appendix XIV .

- -

V  -
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S The CMO should document baseline configuration control proce-

- 
dures in sufficient detail to guide CMO personnel and all other program
office personnel who will be involved in the process. Adjustments to the
procedures usually are required at intervals to improve efficiency or to
m eet unforeseen problem s.

- An essential par t of developing a coherent and workable configura-
tion control procedure is charting the basic flow of events in the problem! I

I change cycle. Figures 5-3 through 5-5 are examples of such charts for
three different control situations : Class I changes to baseline specifica-
tions, Class II changes to baseline specifications, and Class I/Il changes
to baseline specifications and CPCIs during Development Test and E valu-
ation (DT &E ) at a system test site .

These charts do not include the processing of chang e impacts on
other baseline speci fications . on baseline CPCIs, and on suppo rt

document s, except that the third chart treats CPCI and document

changes as a coordinated package. Interfaces with hardware chang e
control also are omitted.

I ,- 

The first chart in the series (Figure 5-3 ) show s the sequence of

control activities for Class I in-scope (compatibility) and out-of-scope

(design) changes to baseline specifications. This sequence applie3 to
I 

f Class I changes to the System or System Segment Specification and to

the Development Specifications during most of the full-scale eng ineering

development phase and to the Product Specifications after the CPCI

• product baselines but before system DT& E.

r ~I 
The second chart (Figure 5-4) shows the sequence of control activi-

ties for Class II changes to baseline specifications. For Class II changes . 
S

i
i S 

only page 1 of the ECP form is required, or the contractor ’ s own fo rm
may be used if it satisfies the requirements of DOD-STD-480A , para-
graph 4.6 .2. The Document Update Transmittal (DUT) form described

~~~~~~~~— 
__ ____________  A
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1

under “Internal Configuration Control Forms ” (paragraph 5. 3. 2) in this
guidebook has been used for this purpose. The DUT also may be used as
a substitute for the SCN up to the time the chang e pages are distributed.

Normally, contractors are required to submit batches of Class II
changes at specified intervals for concurrence review, instead of sub-

mitting them individually. Some program offices permit Class U changes
only when the affected pages also contain Class I changes.

As stated earlier, the major difference between Class I and Class II

change processing is that the Government requires approval of Class I

changes prior to implementation but only requires concurrence with the

classification of Class U changes. When concurrence is not given for a

Class U change, the contractor must resubmit it as a Class I change or

drop it.

Another difference between Class I and Class II change processing

is that Class II changes must not impact other baseline items . Any
changes having such impact must be processed as Class I chang es . Still

another difference is that Class II changes must be within the scope of

the current contract.

The third chart (Figure 5-5) shows the sequence of control activi-
ties for both Class I and Class U changes during system DT&E (Develop-
ment Test and Evaluation) at a test site. Activit ies at the test si te and at

the development contractor ’ s home facility are both shown . The time
la g resulting f rom separation of the two facilitie s creates additional
coordination and tracking requirements for the CMO. The program
of fice review board in this chart is called the Test Review Board (TRB),
but its function is that of a CCB .

Configuration control procedures for IOT& E (Initial Operational
Test and Evaluation) and later periods are not covered in this guide-
book. The same concepts are applicable but their implementation is

• in creasingly dependent on the policies and practices of the other cornm-
ands involved. The procuring activity CCB continues to be responsibl e
for control of established system baselines until PM R T.

- 8 9 - 1 ~
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5. 2. 6 Maintenance of Baseline Documentation

Contractors must have efficient methods for implementing docu-
mentation changes resulting from the confi guration control process.
Baseline specifications and impacted test and support documents must
be kept up-to-date through regular updates and periodic revisions, in
compliance with the requirements of MIL-STD-490, paragraph 3. 3 , and
MIL-STD-483, Appendix VIII. Change pages to specifications are issued
with SCNs (Specification Change Notices), and change pages to support
documents with CDCNs (Contract Document Change Notices; see para-
graph 5. 2. 2f of this guidebook).

A satisfactory documentation maintenance system will meet part
• of the Government’ s requirement that software development contractors

possess the equivalent of a hardware engineering release system. (See
AFR 800-4, Volume II, paragraph 6-6c; AFSCP 800-7, paragraph 6-6j ;
and MIL-STD-483, paragrap h 100. 3, for requiremcnt statements. ) An
engineering release system is a method for formally issuing specifica-
tions , drawing s, and other engineering data to manufacturing, procure-
ment, etc., to use in development and production of a hardware configura-
tion item. In software development , there appear to be two activities
sharing this function: the documentation maintenance act iv ity discussed
above and the software maintenance activity discussed in the next
subsection.

5. 2 . 7 Maintenance of Baseline Software

Software assembly and maintenance is an integral part of the con-
figuration control process, even though it may be performed by another
contractor area besides the CMO. Proper performance of this function
is essential to the continuing control and traceabili ty of coded program
configurations. Types of tasks performed by software assembly and

• maintenance persornel include the following:

a)  Assembly, or construction, of the master library of source
and obj ect  code for all p rograms under configuration control .

A ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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4
b) Updating of the master program library in accordance with

instructions from the CMO.

c) Control of the master program library tapes and/or disks .

d) Provision of working copies of the master program library
to project design and test personnel.

e’ Maintaining library update records consisting of the
card updates , a copy on tape of each update, a complete
source listing of each routine, and the job control cards.

• 

• f) Generating and mair.taining master tapes and update
records for the development facility (or operational sup-
port facility) computer operating system in a manner simi-
lar to the above.

g) Verifying that all appraDved changes have been incorporated
in master tapes and decks in accordance with the authorizing
change control documents. (Quality Assurance may perfor m
this task. )

5. 2. 8 Turnover and Transfer

All program office responsibilities for management of a sys tem,
including CM, are shifted to the supporting command at an event called

• the Program Management Responsibility Transfe r (PMRT), which should
occur early in the production phase. Usually preceding that is the formal
turnover of the system hardware and software to the using command. For
computer resources, including computer programs, AFR 800-4 governs
the PMRT and AFR 800-19 governs the system turnover. AFR 800-14,
Volume II, also discusses turnover and transfer in Chapter 9.

Planning for these two events begins early in the acquisition cycle
during preparation of the PMD, PMP, CRISP, and 0/S CMP. A PMRT
agreement and a turnover agreement subsequently are prepared to govern
the actual events. In addition, a turivver certificate documents deficienc-
ies and corrective action responsibilities and forecast dates.

5.3 CONTRACTOR INTERNAL CONFIGURA TION CONTROL

• Contractor internal configuration control is the control the develop-
ment contractor impose3 on non-baselined CPCI computer programs,
data , and documents during the development process. This control V

process and its major products are illustrated in Figure 5-6. The follow-
big aspects of this process are discussed in this subsection:
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V a) Types of inte rnal configuration control changes

b) Internal configuration control form s

c) Change approval authority

d) Procedures for internal configuration control

e) Maintenance of internally controlled documentation

f) Maintenance of internally controlled software

5. 3. 1 Types of Internal Configuration Control Changes

Contractor internal configuration control changes may or may not be
classified into- different types. A division into at least major and minor
types usually aids evaluation and speeds up processing because most

changes are minor. Here is one way to establish s uch a two-way division:

a) Major Change

1) Affects the approved code-to version of the Product
Specification

2) Affects internal interfaces

3) Affects internal schedules

b) Minor Change

1) A design error that does not affect the code-to Product
Specification, internal interfaces, or internal schedules.

2) A minor coding error

3) An editorial correction

• Instead of, or in addition to, such a division of changes, a contractor
may choose to consider the importance of the software items to the success

V 

of system operation. A minor change to a mission-critical module might
warrant a higher change classification than a major change to a utili ty
module, for example.

When a proposed contractor internal change affects a baselined item.
the contractor must submit the appropriate class of ECP (I or II) for the

baseline change to the procuring activity CCB. If the baseline change is
Class II, both the internal change and the baseline change may be imple-
mented as soon as the ECP is sent to the procuring activity CCB. If the

baseline change is Class I, however, both internal and baseline changes

must await ECP approval by the procuring activity CCB. Such internal
changes are called “impact” changes.
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Approval authorization levels for internal changes are discussed

in subsection 5.3.3.

5. 3. 2 Internal Configuration Control Forms

Many different kinds of forms are used by software development
cont rac to rs for internal configuration contr ol purposes.  Most of them
are either problem reports or change orders. The problem reports

often contain a change proposal or change recommendation section.

Separate forms generally are used for software and for documentation.

be considered because of their interactions wIth the software change

Problem reports and change orders for hardware items also must

control process.

Some of the forms of these various types that are use by software
development contractors are described in Table 5-1. Cop ieL of a coordin-
ated set of the first five fo rms in this table (DPR, DUT, SPR, SMR, and
DBCR) are contained in Appendix D of this guidebook.

In terms of forms , the general configuration control process can

be considered to have six steps:

a) Problem report.

V b) Problem analysis.

c) Problem solution. 
V

d) Change order.

e) Change implementation.

f) Closure of problem report.

Two examples of this process for different control purposes are

V shown in Figure 5-7. In addition to the step s shown, each ne wly gene r-

ated problem report and change order is logged by the CMC and

rev iewed by the CCB or other review authority before it proceeds to the
• next step.

5. 3. 3 Internal Configuration Control Change Approval Author ity

Contractors usually do not employ a formal CCB for internal co~i-

figuration control. Instead, proposed major changes require approval by

1
~~~IIiiIii: ~~~~~ 4~~~~’U. ~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~•_ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V - .



-WV I•• 

V V -

_ _ _ _ _  _ _  V

e •- - .-._ • . V  ~~~~~~~~~~ ~V •• V V ••~V~~~~ V~~ V~_( ~~~~~~ ~~~~~~~~~~~~~

I i -  ITable 5-1. Types of Contractor Configuration Control Forms

Name
— 

Form Type of Form Purpose of Form

r
For Docu- DPR (Design Used by Government  and cont rac tor  personnel  to report  

Vmentation Problem problems with spec i f iLa t ions  and other technica l  documents
Problems Repor t )  dur ing  desi gn reviews , conf igura t ion  audits , and other occa-  V

and Changes sions when documents are  subject to review.

V DOT (Docu- A cover sheet for distr ibuting handcorr ected pa.ges containi~ig
ment Update approved changes prior to formal publication. Lists  attachedV 
Transmittal)  pages and references  related DPRs or oti er control documents.

For Soft- SPR (Software Used to report  a known or suspected def iciency in sof tware .
ware Prob- Problem During sof tware  tests , may  be used to report all  problems ,
lems and Report) whether  problem is believed to be caused by the software under
Changes test , by the test  p rocedures , by the computer  hardware  or

operat ing system, or by other elements of the system.
SMR (Soft - Used in one of the following ways: (1) to identif y and describe
ware Modifi- computer program changes required to correct a problem re-

• cation Record)  ported in an SPR , (2) to identif y and describe computer pro~gram changes required to imp lement an ECP, (3) to accorn -
pa~ y a Data Base Change Request (DBCR) that identif iee and
describes data base changes requested to correct an SPR pro-
blem or to implement an ECP, or (4)  to C’ose an SPR ~ hen no
changes of any kina are r Vquire d or approved . An SMR must be
prepared to answer every SPR that is opened . An SMR also is

4 used by programrner~ to release a new computer program to thej CMO or software control library .

DBCR (Data Used to request  and imp le ment  changes  to a data base .
Base Change

_____________ 

Request )  V

For System. I R (Discrep -  Used to report  any problem or d i sc repancy  oc u r r ing  dur ing
Hardware , ancy R e p o r t )  in tegra ted  bys tem test  or dur ing  system operat ion
or Software ECR (Engi- Used to init iate drawing or specification changes to a h a r d w a r e

neering Change item in response to a DR or an approved ECP.
• Bequest )

EO (Engineer_ Used to imp lement  changes  to a h a r d w a r e  or s o f t w a r e  item .

_____________ 

ing Order)  ________________________________________________________
Miscel -  PR (Problem Al te rna te  names  for DR s , DPRs . or SPR s
laneous R e p o r t )  or TR j

(Trouble
Repor t )  _______________________________________________________________

\ SCR (Sof tware  If software problems and software changes are  recorded and
Change t racked  b , two d i f f e ren t  groups in the project (e .g .  • Product
Bequest)  As su rance  and CMO),  the SPR is used for repor t ing  problems V

and the SCR for proposing changes . An SMR stil l  is r equ i red .
CCR For r eques t i ng  COMPOOL changes  when JOVIAL is the p ro -

• (COMPOO L gr a m m i n g  l anguage  used .
Change
Reques t )

SPMR (Soft- A combina t ion  of the SPR and SMR for smal l  de V elopment
ware  Problem] p r o g r a m s .  Saves  paper  w o r k  but m a y  be inconve nient  when
M o d i f i c a t i o n  a s i n g l e  change  c o r r e c t s  m a n y  p r3b le ms  or ice v e r s a .
Repor t

V 

C A R  (Cor rec - U s e—I for  d o c u m e n t i n g  a s o f t w a r e  c o r r e c t i o n  and r e l e a s i n g  it
tion and to a n o t h e r  o r g a n i z a t i o n , e i t h e r  i n t e r n a l l y ( f rom deve lopers  to • 

V

ReIea~ e) testers or to s o f t w a r e  l i b r a r y )  or to the p r o c u r i n g  a c t i v i t y  V

Form or another  con t r ac to r .
•
~~~~~~~~~

__________ _______ _________ ______________ _________________________________ __________

I. ~~~ 5
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several high level technical personnel such as the system engineer and
the development manager. Minor changes may require only a quick
r eview by the system engineer to ensure that they have not been under-
classified. 

V

The procuring activity normally has no contractual authority over
changes to items that are not part of the formal configuration base-
line and are under only internal control. Visibility of this change process
and its results is achieved through formal design reviews, informal techni- V

cal inter change meetings, and witnessing PQT and FQT tests. In addi- V

V 
tion, the procuring activity should be on distribution for problem reports ,
change orders, and internal status accounting reports.

• 5. 3. 4 Internal Configuration Control Procedures
V Some of the important characteristics of an effective internal con-

fi guration control procedure are the following:

a) Control Applied to Appropriate Items at Approp r iate Points. - 
V

V Configurati on control should be applied to an item at those
times when changes must be fo rmally limited to necessar y
ones or when users of the item other than its creators need
to know what is happening to it. Any other control probabl y
is not needed and may interfere with development activities.

b ) Appropriate Degree of Control. Forms , records , approval
authority, and processing step s should be the minimum
required to provide reasonable assurance that confi gur ation
integrity will be maintained. V

c) Responsiveness to Schedule Needs. Response times for
changes must be compatibli~~ ith their need in the current
development period. V

d) Suitable Verification Techniques. Checksum programs orV 

other verification niethods should be employed to ensure
that controlled programs have not undergone u ’iauthorized
or inadvertent changes .

The principal periods of internal confi gura tion control were briefl y
mentioned at the beginning of this section and are shown in the bar chart
in Figure 5-1. From CDR to the start of FQT , the following items

V 

usually are subject to internal control:

a) CPCI Preliminary Product Specification. 
V

b) Minimum capability app lica tion routines being placed on V

the master l ibrary for general use.

- 9 ~~-
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c)  Compiler and assembler. If these or other portions of the
V operating system are under development, a plan for incre-

V 
mental release should be developed to ensure items will be

V available when needed.

d) Skeleton executives, utility routines, and required data base
files.

• During FQT, the following items should be under internal control
V 

as parts of the FQT Test package: 
V

• a) CPCI updated Product Specification, with listings.

b) All CPCI cards , tapes, disks , and related items.

c) The entire computer operating system.

d) Diagnostic programs for hardware checkout.

e) FQT Test Plan and Test Procedures. V

f) Any support documents required dur ing FQT.

A flow chart showing a representative sequence of activities for

internal configuration control is shown in Figure 5-8.

5. 3. 5 Maintenance of Internally Controlled Documentation

After CDR , copies of the CPCI Product Specifications should be

kept current for the benefit of programmers and qualification test proce-

dure wri ters .  In addition, a completely updated Product Specification

should be available at the start  of FQT . Test plans and procedures  also

should be kept current during this period of internal control.

- Contractor form s such as the Document Update Transmittals (DUTs)

described in Table 5-1 usually are used for up dates of all documents

subject to internal control .

5. 3. 6 Ma intenance of Internally Controlled Software - V

Contractor standards and methods for  maintaining sof tware c )nfigu -

ration integrity during FQT should be essentially the same as those used

for baseline configuration control. Any thing less would compromise thc

va idity of the qualification test process . Software configurations should
V be carefully controlled during POT tests also. V V

V 
- 9 8 -
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5.4 IN TERFACE CONTROL

When two or more CPCIs not being developed by the same contrac-

tor must later function together in the same system, a design integration

task called “interface control” is required. The Government CM docu-

ments define interface control as a task that requires (a) technical effort
V 

to arrive at mutually acceptable technical agreements and preparation of

supporting technical documents and (b) administrative effort to control
V the generation of the agreements and the related administrative

V documentation.

V Obtaining efficient communication across contractor interfaces is

difficult at best and can be unmanageable without a clear-cut procedure .

The following three measures are essential:

V a)  Adequate system engineering to effectively document all
interfaces in paragraph 3. 1. 5 of the System Specification
or System Segment Specification and in paragraph 3.1. 1
of the CPCI Development Specifications, to a level of detail
sufficient to form the basis for design.

b) Incorporation into the contract of interface agreements that
V are binding on the procuring activity, other government

V 
agencies, and contractors.  These agreements should be
documented in a set of Interface Control Drawing s (ICDs) or
an Interface De sign Specification (lIDS), (These documents
are discussed under ICDs in the SAE Guidebook for  Comp-
uter Program Documentation Requirements.

c)  Establishment of an Interface Control Working Group (ICWG )
to adjust the interface agreements in the interest  of total
system performance, cost , and schedule when changes are
required.

V 
5. 4. 1 Interface Control Working Group (ICWG)

The ICWG is established at development contract award or earlier.

It is the official communications link among contractors, the procuring

activity, and other agencies to document interface change agreements,

exchange new interface information, resolve interface problems, and

coordinate Class I change proposals affecting interfaces. The ICWG

consists of at least one member from each contractor and agency

participating in the system development . These me~nbers  must have

approval authority to commit their organizations to technical agreements .

V 

Contractor representatives usually are system eng ineers.  The procuring 
V

V 
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activity, prime contractor, or integrating contractor provides the ICWG

V 
chairman. The chairman or his designee prepares  the agenda and records
the minutes and action items. V

5.4. 2 Interface Chang e Processing

A combined Interface Chang e Request/Notice (ICR/ ICN) is shown in
Figure 5-9. This form is used as either an ICR or an ICN, with the
usage indicated by a check in the appropriate box at the top. A procedure
for interface control using this form is shown in Figure 5-10 and is
described in the following paragraphs.

V An interface change is initiated by a contractor (step 1) via an
Interface Change Request (ICR) and is classified by the originator as to
priori ty:

a) Emergency. ICWG meeting to be held not later than 48
hours after chairman receives ICR.

V b) Urgent. ICWG meeting to be held within two weeks.

c) Routine. ICWG meeting to be held within 30 days.

The originator sends the ICR to his project  CCB for approval. After  CCB
approval , the ICR is forwarded to the ICWG.

The ICWG chairman places new ICRs on the agenda for the next
scheduled m eeting (step 2).  If the ICR has an eme r gency or urgent
pr ior i ty ,  a special meeting is called. For routine ICRs , a preliminary
agenda is sent to members 10 days before the meeting. V

When the ICWG meets , it f i rs t  reviews all outstanding ICRs (step 3)
V 

to update their status in regard to previously assigned actions, to decide
the appropriate dispositions (steps 4 , 6 , 8, 11, or 13), and to record the
dispositions on Interface Chang e Notices (ICNs ). New ICRs are then
reviewed and dispositions are made.
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INTERFACE CHANGE 
V

V 

TO: CPIC CONTROL V

______________________________________________________ 
NUMBER

FROM: DATE
NM~E 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  PHONE ___________  

LOGGED 
V

V 
- ORIG. CONTROL V

FIRM ___________________ 
DATE 

NUMBER

DOCUMENT AFFECTED CONFIGURATION/MODEL EFFECTIVE DATE

REASON FOR CHANGE

DESCRIPT ION OF CHANGE

CONCURRENCE:
V ORGANIZATION SIGNATURE DATE

0

V 
CPIC

REVIEWER 1 _____________________________ _____________________________ ________________

REVIEWER 2H GSE/TD
V 

APPROVAL
AGENCY

Figure 5-9. Interface Change Request/Notice (ICR/ICN)

- 102 -

—V •~ ~~ •-‘~-V~~ - ~~~~~~~~~~~~ 
VV—— 

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



____ ___ - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •~~~~~~~~

r ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 
V ~~~~~~~~~~~~~~~~~~~~~~ - - ~V— ~~~~~~~~~~~~~~~~~~~~~~ 

V ~~~V V V V • V

b ~~~ 2~~Z ~~~~ <Ou Z~~
- V I- ~~~ _j  z~ w ~~~i&j

Z ~~~ ~o V
0 ~u — 

~~. 
V

0 ~~
. 4-’ V

x u,,-

- 
..
~- -  — —  — —  -r 

V

______________ — ___ ____ — 0

b 

_ _ _  _  

ULI~~i
H

V 

(~~ 4~~ O~~ U
.JI- -~~~~ K” —

.
0
-

~ 
V

~~ ~~~
,- ~~~~~-

‘B l-~ —

- -  _~~~T ~
~~ 

j 1•• 

Ii 
V 
J ~ 

•

~)v I ~

- 103 -
VI

——-- •—• --- V



-~ T1I ~~ ~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
-=

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

.

~V

V 

. 
/ 

— V -- V

~~~

. V V V - ~~V ~~~~~~~~~~~~~~~~~~~ 
~~~~

V 
V-VV V V V V V ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~

In the case of step 4 (Cancel ICR), the ICWG initiates an explana-
tory ICN to notif y the originator about the cancellation. For step 6
(Defer ICR Until Later Date ), the ICWG issues an explanatory ICN to

L the originator and places the ICR in a holding file. For step 8 (Approve
ICR; No ECP Required), the chang e is implemented without an ECP
(step 9) and an ICN is released by the ICWG (step 10) to holders of the

affected specification. For step i i  (Assign Action to Contractor), the
responsible contractor resolves the problem and recommends a solution
to the ICWG on an ICN (step 12).

For step 13 (Approve ICR; ECP/SCN Required), the responsible
contractor prepares an ICN (step 14) and if it is approved by the ICWG,
also prepares an ECP/SCN and forw~ rds it to the procuring activity. If
the procuring activity approve s the ECP/SCN (step 15 ), the PCO (Pro-
curing Contracting Office) issues a CO (contract change order)  to the V

contractor (step 16), who publishes the SCN and distributes the ICN to
holders of the affected specification (step 17). If the procuring activity
disapproves the ECP/SCN in step 15, it returns it to the originating
contractor.

5.5 CONTROL LIBRARIE S

Control libraries are contractor facilities for storing the software
items that a project produces and for controlling the movement of these

items within the project and between the project and external organiza-

tions . Centralization of these functions provides a number of important
advantages:

a) Storage and circulation of software and documents are
managed n-sore efficiently.

b) Item identifiers are assigned and marked on items accord-
V 

ing to prescribed procedures.

c) The CMO achieves more positive identification and control
of items. V

V d) Software and documents are issued only to authorized
persons.
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Software assembly and maintenance personnel responsible for

assembling and updating master libraries of source and object code and V

related tasks generally use these control libraries for storage of their
tapes, decks, discs, and listings. Sometimes the software assembly
and maintenance function and the control library function will be perfor-
med by the same contractor personnel.

I
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6. SPECIFIC GUIDANCE FOR CONFIGURATION
STATUS ACCOUNTING

~ Configuration status accounting (CSA ) methods for baseline V

configuration control and contractor internal configuration control are
V described in this section. CSA responsibilities of program participants

V and use of automated CSA technique s also are discussed.

6. 1 RESPONSIBILITIE S FOR CONFIGURATION STATUS ACCOUN TING
V 

All command s and all contractors participat ing in system acquisi- 
V

tion or deployment have configuration status accounting responsibilities
consistent with their functional roles. These responsibilities generally
take the following form:

V a) AFSC Procuring Activity . As the implementing agency, the 
V

AFSC procuring activity must itself assume primary respon-
sibility for all pre- PMR T CSA requirements or assign those
responsibilities to a contractor . When a number of Govern-
ment agencie s and contractors are involved in an acquisition V

p ro gram, one of the contractors usually is chosen for this
task, which some Government CM documents refer to as
GSA integration.

b) GSA Integrator . The GSA integrator (either a contractor or
the procuring activity) is responsible for selecting CSA data
elements, tailoring record and report formats, establishing
the frequency of reports , maintaining records , and issuing
a Configuration Item Index (CII) and Configuration Status
Accounting Reports (CSARs) for baselined CPCIs. The
integrator should design the index and report formats to V

assist  the contractual and engineering tasks of system
acquisition and should coordinate the formats with all other
program pa rticipants who will be using them. This coordin-
ation is especially important for reports that are to be
automated. The GSA integration task is transferred to AFLC
at PMRT.

V c) AFLC Air Logistics Center (ALC). As the supporting 
V

agency for a system, the ALC is responsible for all post-
PMR T GSA tasks. AFLC GSA indexes and reports are
designed to as8ist in the maintenance and logistics support
of the system, emphasizing TCTO actions against systems

- V and items in the Government inver~tory.

d) Other Contractors and Agencies. Other contractors and
agencies participating in pre-PMR T activities are required
to record their own GSA data and submit inputs to the CSA
integrator at required intervals. Data concerning accom-

V pliehrnent of approved changes to CPCIs and hardware CIs in 
V
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their custody should be included. Data may be in the form
of the contractor’s or agency’ s own CSA system reports if
they meet prog ram requirements. A representative set of

V contractor CSA logs and re~ orts and their relationship to
the configuration control fo rms is shown in F’igure 6 -i .

6. 2 BASE LINE CONFIGURATION STATUS ACCOUN TING

V 6.2. 1 Baseline GSA Reporting Documents

GSA documents are major factors in the effectiveness of a program ’s

CM system. Initially they record the establishment of configuration

identification baselines, and as the program progresses, record and

report the status of proposed changes to each CPCI and hardware CI

and the implementation progress of approved changes. VI

Two basic kind s of GSA reporting documents are used. One, a
configuration index, defines the current approved configuration of a

V configuration item or system. The other, a change status report, gives V

the implementation status of approved changes to the configuration item

or system.

Prior to the product baseline , the two GSA documents address the

configuration status of GPCIs or hardware CIs a’~id have the following

characteristics:

a) Configuration Index (DID DI-E-3 122) . This document,
produced by the development contractor , reports the cur-
rent status of configuration item development in terms of

V specifications and other documents that depend on the con-
figuration, such as qualification Test Plans and Procedures,
U ser Manuals , and the Version Description Document. It
lists all ECPs and SCNs incorporated , approved ECPs not
yet incorporated , and other data .

b) Change Status Report (DID DI-E-3 123). This report, also
pr epared by the development contractor , provides the
detailed status of all proposed and approved ECPs to the

V documents listed in the Configuration Index. This report
always is issue d with the Configuration Index.

After the product baseline is established for a configuration item,

these documents no longer are issued. Instead , a new pair of GSA docu-

ments address the configuration status of the entir~ system:

a) Configuration Identification Index (CII) (DID DI-E-3l33) .
This index lists the CPCIs and hardware Cis making up the
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V total system or segment and lists the approved ECPS
- - authorized for incorporation into the GPCIs or hardware

CIs. It is produced by the GSA integrator prior to PMRT
and by the supporting agency after PMR T.

-

b) Configuration Status Accounting Reports (GSARs)
(DID DI-E-3 133). These reports continuously track the

V V 
- 

status of all approved changes to CPCIs and hardware CIs
listed in the CII. Subjects of these reports include TCTO

- status, document ation change status, implementation of
approved changes , and contract status. These reports
always accompany the CII. They also are produced by the

I CSA integrator prior to PMR T and by the supporting
agency after PMRT.

- V The three DIDs for these four GSA documents are described in
V Table 3-1.

Examples of parts q.f a CII and of different kind s of CSARs are

shown in AFSCP 800-7 , Section 4, and in MIL-STD-482A , Appendix III.
AFR 65-3 , paragraph 4-4, lists representative types of data used for

CIls and CSARS.

fr GSA indexes and status reports should be tailored by the originating

organization to provide only the information required to manage the con-

figuration effectively and economically. Selected data elements and field

lengths should comply with MIL-STD-482VA when possible. Data elements

other than those listed in MIL-STD-482A may be included in GSA docu-
ments but must be submitted to the MIL-STD-482A custodian for consider-
ation as standard items. Use of field lengths shorter than standard

should be explained in the GSA document introduction.

Tracking of CPGIs often is difficult  because most CPCI tapes or

other media copies are not individually serialized. If individual se r ial 
V

numbers are assigned , it is possible for a GSA system to keep track of

— 
the number of cop ies of a particular version that have been produced and

their locations. The decision to serialize CPCIs must be made earl y

in the program.

6. 2. 2 Procuring Activity GSA Files.

The procuring activity CMO should maintain a complete file of all

- 
V specifications, ECPS, SGNs , and other documents and records associated

with configuration control and statu s accounting activities. These files
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provide the traceability for a CPCI and its changes that is required for
program management. They also provide part of the PMRT package to

- be transferred to the supporting agency .

6.3  CONTRACTOR INTERNA L CONFIGURATION STATUS ACCOUNTING
6.3 .1 Contractor Internal GSA Document s

A r V ~presentative set of internal CSA reporting document s is shown V

in the ri ght-hand column of Figure 6-1 , together with the baseline CSA
reporting documents . The internal CSA document s are as follows :

a) Product Status Report . Lists current information for
software products . Typical information inc ludes ( 1)
computer program / component identi fication , (2)
revision/version/modification status , (3) baseline
identifiers , (4) location , if software item is used atdifferent locations , (5) referenc e to outstanding/
unincorporated problem reports , and (6) reference
to changes incorporated in la test  version of the V

software item (b y user  location if applicable).

b) Open SPR Report. Identifies all open proUem reports
and those closed si’-’ce the preceding report . Typical
information includes (ii ) problem report number , - (2) V

date initiated , (3)  ori ginato r , (4) associated change
repo rt number , if any, (5)  associated ECP, if any,
(6 )  identificat ion and modification level , (7) computer
program/component  identification , and (8) status
(accept , r e j ec t , open , closed , e t c . ) .

c) Document Catalog. Dt~fines the current  st atus of all
deliverable technical documents.  Usually inc ludes
( 1) documen t number and date , (2 )  document title ,
(3~ reference to change requests , and (4) revision
status.

V 

d)  Internal Turnover Let ter .  This document is used
within a contractor ’ s organization to identif y a soft -
ware item that is formall y t r a n s f e r r e d  between develop-
ment areas , such as from the development group to the
i r tegra t ion  test group. It can be considered a status V

accounting document because its content s are based on
inf ormation in one or more status accounting logs. Its
contents typically include ( t )  a list of the routines being
turned over , togethe r with their vers ion  identification ,
( 2)  a list of all changes and correct ions incorporated in
the routines , and (3)  a list of all known problems re- 

V
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• Software change status information can either be included in the

Open SPR Repo rt or placed in ~‘ separate report. A separate Software

Change Status Report might include the following items : (1) change
report number , (2)  date initiated , (3) ori ginator , (4) associated problem

report number , if any, (5) associated ECP, if any, (6) identification and
modification level , (7) computer program/component identification, and

V (8) status (accept, reject, open, closed, etc.).

6 . 3 . 2  Contractor GSA Logs and Files

Cont ractor CMOs should record problem and cha~ ge transactions

on a series of logs that contain sufficient c ross - refe rence  data to permit

convenient tracking of problems and changes . A set of contractor logs
for both baseline and internal GSA purposes is shown in Figure 6-1. The

CMOs also should maintain a complete file of specifications , ECPs , SCNs ,
and internal control forms .

V 6 .4  AUTOMATED CONFIGURATION STATUS ACCOUNTING

DODD 5010. 19 stipulates that “automation of status accounting shall

be employed only when the volume of data or rap id respons e time makes

it necessary, and is economically feasible. ” AFSCP 800-7 , Chapte r 4 ,

has considerable material on this subject .
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GLOSSARY
a

Allocated Configuration Identification (Ad ). Current, approved
V performance oriented specifications governing the development of configu-

ration items that are part of a higher level CI, in which each specification V

( 1) define s the functional characteristics that are allocated from those of~
the higher level CI, (2) establishes the tests required to demonstrate
achievement of its allocated functional characteristics, (3) delineate s
necessary interface requirements with other associated configuration
item s, and (4) establishes design constraints , if any, such as component
standardizrtion, use of inventory items, and integrated logistic support
requirements. (DODI 5O1O .2 1)

Baseline. A configuration identification document or a set of such
documents formally designated and fixed at a specific time during a Cl’s
life cycle. Baselines, plus approved changes from those baselines, -

V

constitute the current confignration identification. For configuration
V 

management there are three baselines, as follows:

V a )  Functional Baseline. The initial approved functional
configuration identification.

b) Allocated Baseline. The initial approved allocated
configuration identification.

c) Product Baseline. The initial approved or conditionally
approved product configuration identification. ~(DODI 5010.21)

Computer Data. Basic elements of information used by computer
V equipment in responding to a compute r program. Data operated on , pro-

duced by, or otherwise used by a compu ter program. (AFSC Supp le-
ment 1 to AFR 800-14 , Volume I)

Computer Program. A serie s of instructions or statements in a
-

V for m acceptable to an electronic computer , designed to cause the com-
puter to execute an opera~ion or operations. (AFR 800-14 , Volume I)

V Computer Program Component (CPC ). A functionall y or logically
distinct part of a computer program configuration item (GPGI)
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distinguished for purposes of convenience in designing and specif ying a

complex CPCI as an assembly of subordinate elements. (MIL-STD-483)

Computer Program Configuration Item (CPCI) . See “Configuration

Item.

Computer Software. Computer programs and/or computer data .

Configuration. The functional and/or physical characteristics of
V hardware/software as set forth in technical documentation and achieved

in a product. (DODI 5010. 21)

Configuration Control. The systematic evaluation, coordination,

approval or disapproval, and implementation of all approved changes in 
V

the configuration of a CI after formal establishment of its configuration

identification. (DODI 5010. 2 1)

Configuration Identification. The current approved or conditionally

approved technical documentation for a configuration item as set forth in

specifications, drawings and associated lists , and documents referenced

therein. (DODI 5010. 21) 4

Configuration Item (CI). An aggregation of ha rdware/ sof tware, or

any of its discrete portions , which satisfies an end use function and is

designated by the Government for configuration management. Cl’ s may

vary widely in complexity, size and type, from an aircraft, electronic or

ship system to a test meter or round of ammunition. Dur ing developrr ent

and initial production, Cl’ s are only those specification items that are

referenced directly in a contract (or an equivalent in-house agreement) .

V 
During the operation and maintenance period , any reparable item desig-

nated for separate procurement is a configuration item. (DODI 5010. 2 1).

Configuration Management (CM) .  A discip line app lying technical

and administrative direction and surveillance to ( 1) identif y and document

the functional and physical character l.stics of a configuration item , 2 )

control changes to those characteristics, and (3) record and report change

processing ani implementation status. (DODI 5010. 21)  CM alsu verifies

that a completed cor~figuration item and its documentation meet contrac-

tual requirements. V
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Configuration Statu s Accounting (GSA ). The recording and reporting
of the information that is needed to manage configuration effectively,
including a listing of the approved configuration identification , the status 7 V

of proposed changes to configuration, and the imp lementation statu s of
V 

~~V 

approved changes. (DODI 5010 . 21)

Deficiencies, Deficiencies consist of two types: (1) conditions or
characteristics in any hardware/ sof tware which are not in compliance 

4

with specified configuration, or (2)  inadequate (or erroneous) configura-
tion identification which has resulted , or may result, in configuration
items that do not fulfill approved operational requirements.
(DODI 5010. 21 )  V

Deviation. A specific written authorization, granted prio r to the
manufacture of any item, to depart from a particular performance or
design requirement of a contract , specification , or referenced document, V

for a specific number of units or specified period of time.
(DOCI 5010. 2 1)

Form, Fit and Function. That configuration comprising the physi-
cal and functional character is t ics  of the item as an entity but not including

V any characteris t ics  of the elements making up the it - rn. (DODI 5010.21)

~~ unctiona1 Characteristics. Quantitative performance, operating
and logistic parameters and their respective tolerances. Functional
characteris t ics  include all pcrformance parameters, such as range,
speed , lethality, reliability, maintainability, safety. (DODI 5010. 21) V

Functional Configuration Audit (FCA ). The formal examination of
functional characteristics test data for  a configuration item, prior to
acceptance , to verif y that the item has achieved the performance speci-
fied in its functional or allocated configuration identification.
(DODI 5010.21)

Functional Configuration Identification (FCI) . The current approved
te chnical documentation for a configuration item which prescribes ( 1)  all
necessar y functional characteristics, (2) the tests required to demon-
strate achievement of specified functional characterist ics , (3) the neces-

V sary interface characteristics with associated Cl ’ s, (4) the G I g  key VV V

cha rac~~r stics and its key lower level CI’ s if any a
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(5) design constraints , such as envelope dimensions, component standard-
ization, use of inventory items, integrated logistics support policies.
(DODI 5010.21)

Key Functional Characteristics. Those functional characteristics
that critically affect the configuration item ’ s satisfactory fulfillment of
the operational requirements; for example, a transport aircraft’ s
payload/range characteristics. (DODI 5010.21)

Physical Characteristics. Quantitative and qualitative expressions
of material features, such as composition, dimensions, finishes, form,
fit, and their respective tolerances. (DODI 5010.21)

Physical Configuration Audit (PCA ). The formal examination of the V

V 
“as-built” configuration of a unit of a CI against its technical documenta-

tion in order to establish the Cl’ s initial product configuration identifica-

tion. (DODI 5010. 21)

Product Configuration Identification (PCI). The current approved V

or conditionally approved technical documentation which defines the con-

figuration of a CI during the production, operation, maintenance, and

logistics support phases of its life cycle, and which prescribe s ( I )  all
necessary ph ysical or form, fit  and function characteristics of a CI,

(2)  the selected functional characteristics designated for production 
V

acceptance testing, and (3) the production acceptance tests.

(DODI 5010. 2 1)

Specification. A document that clearly and accurately describes
• the essential technical requirements for an item, material, or service

and the procedures for  determining that the requirements have been met.

• Waiver. A written authorization to accept a configuration item or V

other designated items, which during production or after having been V

submitted for inspection, are found to depart from specified requirements,

but nevertheless are considered suitable for use “as is ” or after rework 
V

b y an approved method. (DODI 5010.21)
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APPENDIX B

OUTLINE FOR CONTRACTOR SOFTWARE
CONFIGURA TION MANAGE MENT PLAN

(COMPLIES WITH MIL-STD-483, APPENDIX I)

V 

1.0 INTRODUCTION V

V This section shall define the purpose and scope of the Configuration 
V

Management Plan.

2 .0  ORGANIZATION AND RESPONSIBILITIES -

- V This section shall identify the project organizational unit that will V

perform configuration management, describe the authority and responsi-
biities of this unit, and describe the interfaces between this unit and
other organizations within and external to the project. It also shall
describe the contracto r ’ s configuration management policies and prac-

V 

tices in sufficient detail to establish their effectiveness.

3.0 CONFIGURATION IDENTIFICATION

3. 1 Configuration Identification Documents

- This subsection shall identif y the confi guration identification docu-
ments that will be prepared and delivered and state the app licability of
specific portions of MIL-STD-490 , MIL-STD-483, or other contractual
compliance documents. It also shall discuss the authority and responsi-
bilities of the contractor and procuring activity in establishing CPCI

- configuration identifications and changes to those identifications and the
resp onsibility for cost and schedule impacts resulting from changes. It
also shall state any limitations on delivery to, or usage b y, the procuring

V activity.

-~ 3. 2 Configuration Identification Easeline s V

This subsection shall identif y the configuration identification base-
lines to be emp loyed by the project, as defined in the contract SOW. The
following shall be defined for each baseline :

V 

a )  Products included in the baseline (Development Specifications,
Product Specifications, CPCIs , etc. )

V 
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b) Review and approval events associated with the baseline

V 

- 
c) Method of establishing the baseline.

- 3. 3 Item Identifiers

V - This subsection shall specify the type s of products to be identified V

and the rules for assigning identifiers and marking the products. 
V

4.0 CONFIGURA TION CONTROL

4. 1 Control Procedures

This subsection shall specif y the procedures for both baseline
conf iguration control and contracto r internal configuration control. For
each control procedure, describe :

a) Products subject to the procedure.

V b) Review, approval, and implementation sequence for problem
reports/change proposals.

c) Review and approval authorities (e. g., CCB, ICWG,
V Project Manager).

Include a diagram relating project activities and events in the development
cycle to the evolving software products and sho r,ing fo r each contr olled
product:

a) Period - f control.

b) Degree of control app lied during each period (e. g . ,  control
internal to the project , control by procuring activity con-
currence, control by procuring activity approval).

c) Delivery events (internally to the internal configuration
V control environment and externally to the procuring

activity).

Include a discussion of the method to be used for communicating

control matters betvc een the contractor and procuring activity. Also dis-
cuss technical interface control , both between the contractor and procur-
ing activity and, when appropriate , between the contracto r and other
pa rt icipating contractors.

Sta te the app licability of DOD-STD-480A , MIL-STD-45l , MIL-
STD-483, and any other compliance documents.

V 
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4.2 Storage and Release

Describe the methods for the formal controlled storage and release
of software master tapes and document master copies. Describe the

V 
operations of the project’s product control library, the provisions for

V storage and release , and the procedure for distribution.

5.0 CONFIGURATION STATUS ACCOUNTING

This section shall state the contractor ’ s understanding of his
specific contractual role and responsibility for configuration status
accounting. This includes whether he is to (a) submit data to an integrat-

t ing agency or contractor who will prepare and dis tribute reports , (b)
prepare and distr ibute the reports himself , or (c) accept data fr -om other

V contractors and par t icipating agencies , collate such data with his own,
and prepa re and distribute the reports.

This section also shall describe an appropriate configuration status
V accounting system for meeting these responsibilities, including the

records and reports required to provide traceability of change proposals,
approved changes , and implemented changes to controlled items .

This section also shall describe the format, content, intended use,
distribution, processing,  and retention for each record and report to be
prepared , including a configuration index and a change status report.
Any automated status accounting techniques intended shall be described ,
and any limitations on procuring activity requests for changing initial
formats shall be stated.

A pplicability of MIL-STD-482A also shall be stated.

6 0  SUBCONTRACTOR/VENDOR CONTROL

If app licable , this section shall descr ibe the controls that will be
employed to enforce subcontractor and/or vendor adherence to project

V 

configuration n-ianagernent standards and procedures.  This shall include

V 
explanation of the method s employed to determine subcontractor or
vendor CM capabilities.

V - 
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7 0 PROGRAM PHASING

This section shall define the major CM milestones, including:
‘I.- -

a) Establishment of the project Configuration Control Board V

(CCB). 
V

b) Milestones relatcd to the preparation and maintenance of
: I V 

specifications.

c) Establishment of configuration identifications.

d) Establishment of control agreements with associate
contractors.

V 

e) Establishment of configuration status accounting procedures.

8.0 MANAGEMENT INTEGRATION OF GM V

This section shall describe the relationship of CM with other project
management activities. This includes the relationship of CPCI-level CM

to the project work breakdown structure and the relationships between

major CM events and other critical project events.

9.0 CONFIGURATION AUDITS

This section shall describe plans for conducting or supporting FCA s, 
V

PCAs, and FQRs. It shall define the software items and documents to be
audited, the auditing authority, the method for handling deviations and

waivers, the change forms and procedures, and the method for numbering
changes.
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APPE NDIX C

BIBLIOGRA PHY OF GOVERNMENT DOCUMENTS

A. DOD DOCUMENTS

DOD Directive 5000. 1 18 January 1977 Major System Acquisitions
DOD Directive 5000. 2 18 January 1977 Major System Acquisition

L Process

DOD Directive 5000. 29 26 Apr il 1976 Management of Compute r
Resources in Major

- Defense Systems
DOD Directive 5010. 19 17 July 196 8 Configuration Management

• Change 1 6 August 196 8
• Change 2 7 April 1970

DOD Instruction 5010.21 6 August 1968 Configuration Management
Implementation Guidance 

V

B . USAF DOCUMENTS

AF Regulation 57-4 15 December 1977 Modification Program
• Interim Message 9 February 1978 Approval

Change No. 78-1

V AF Regulation 6~ -3 1 July 1974 Configuration Management
• Change 1 1 September 1974
. AFSC Supple- 25 July 1975

ment l

AF Regulation 80-14 10 February 1975 Test and Evaluation
• AFSC Supp le- 16 June 1975

ment 1

AF Regulation 800-2 16 March 1972 Program Management
• AFSC Supp le- 18 October 1974

ment 1
• SAMSO Supple- 11 February 1977

V 
ment 1

AF Regulation 800-4 10 March 1975 Iransfer  of Program
• AFSC/AFLC 14 August 1975 Management Responsibility

Supplement 1
• SAMSO Supple- 6 April 1976

ment 1
AF Regulation 800-14 , 12 September 1975 Management of Computer

V Vol. I Resources in Systems
• AFSC Supp le- 8 August 1977

ment l

AF Regulation 800- 14, 26 September 1975 Acquisition ar-i Support
Vol. II Procedures fo~ Comi uter
• AFLC Supple- 18 October 1976 Resources in Syctem s

ment I
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AF Regulation 800-19 27 May 1975 System or EquipmentV 
V 

- Turnover

V C. AFSC DOCUMENTS
V
p

~~ V

AFSC Pamphlet 800-3 9 April 1976 A Guide for Program
Management

AFSC Pamphlet 800-7 1 December 1977 Configuration Management

D. SAMSO DOCUMENT

SAMSO Phamphiet 74-2 1 September 1976 Contractor Quality Assur-
I ance Evaluation

E. TECHNICAL ORDERS V

T. 0. 00-5-15 15 January 1977 Air Force Time Compliance
V 

• Change 1 15 December 1977 Technical Order System

V 
F. SPECIFICATIONS

DOD-D-1000B 28 October 1977 Drawings, Engineering and
Associated Lists

MIL-P-83497 (USAF) 16 August 1976 Procedures for Preparation
of Programmed Tape s and
Cards

MIL-S-52779 (AD) 5 April 1974 Software Quality Assurance
Program Requirements

V I MIL-S-83490 30 October 1968 Specifications, Types and
V Forms

MIL-T-38804 (USAF) 31 July 1972 Time Compliance Technical
• Amendment 2 1 November 1977 Orders (TCTOs ), Prepara-

tion of

G. STANDARDS

MIL-STD-IOOB 15 October 1975 Engineering Drawing
I • Notice 1 20 February 1976 Practices
‘ V  

• N it i  2 15 April 1076

MIL-S .L D-130E 5 August 1977 Identification Marking of
- V U. S. Military Property

- DOD-STD-480A 12 April 1978 Configuration Control -
Engineering Changes ,

V Deviations , and Waivers

- MIL-STD-48lA 18 October 1972 Configuration Control -
Engineering Changes,

- Deviations , and Waiver s
(Short Form)
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MIL-STD-482A 1 April 1974 V Configuration Status
Accounting Data Elements
and Related Features

j  MIL-STD-483 (USAF) 31 December 1970 Configuration Management
• Notice 1 1. June 1971 Practices for Systems, V

V Equipment, Munitions, and
V Computer Programs
V MIL-STD-490 30 October 1968 Specification Practices

• Notice 1 1 February 1969
MIL-STD-1521A (USAF) 1 June 1976 Technical Reviews and

- Audits for systems, Equip- V

r ~ ments, and Computer
Programs

-
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k. - . PROJECT TITLEP. ACRONYM
DESIGN PROBLEM REPORT

DPR TO: 
CONFIGURATION MANAGEMENT PAGE 1 OF — 

®DPR NUMBER

DATE LOGGED
V FROM: OTHER CHG.
V 

NAME 
— 

DATE ____________ CONTROL NOS.

® OOCUMENT/ROUTINE: _____________________ ID VERSION/REVISION

REVIEWER/AGENCY:
PAGE/SECTIONJHGURE: __________________________________________________________________

I 
® PROBLEM: _____________________________________________________________________________

RECOMMENDATION: _______________________________________________________________

INCORPORATION APPROVAL: PRODUCT ASSURANCE________________________ DATE

PROJECT MANAGER___________________________ DATE 
V

TEST MANAGER __________________________ DATE 
V

V DEVELOPMENT MANAGER_ ________________ DATE _________

RECOMMENDED PRIORITY 0 0 0 0 0
LOW MED HIGH PRODUCT REJECT

IMPROVEMENT

V CHANGE INCORPORATED BY: SMR NO. - SPMR NO._______ DUT NO._______ ECP NO._______

06CR NO. CCR NO. ________ SCN NO._ V

NEW ID(S) OF CHANGED ITEM(S) N~ ME VERSION/REVISION _______________ 

V

® DISPOSITION: DOC NO. ______________
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PROJECT TITLE
V 

ACRONYM DOCUMENTATION UPDATE TRANSMITTAL

D UT 
~ 

TO: 
CONFIGURATION MANAGEMENT PAGE 1 OF__.. °D1.JT NUMBER __________

DAT E LOGGED __________0 FROM: 
ORIG SPR/DPR V

NAME ______________________________ DATE ____________ NUMBER________________

© UPDATES TO: B LOCK 0 0 0 0 0
DESIGN PRODUCT TEST TEST PLAN! OTHER

BUILD SPEC. SPEC. SPEC PROCEDURE
(55) (C51

~V 1  LOOP _________

DOCUMENT TITLE ____________________________ DOCUMENT IDENT.  NO. ____________________

V LAST DUT REFLECTED AGAINST THIS DOCUMENT WAS __________ ____________________________

V IMPACTS ROUTINE (S)
____________________________________ SUBSYSTEM ______________________

JUSTIFICATION FOR UPDATE :

DPR NO .________________ SPR/SM R NO.________________ SCN NO.________________

• OTHER (EXPLAIN) ________________________________ __________ __________________________

V r—
- - -____

UPDATED PAGES (ATTACHED ): _______ ________ _________ _________

0 rIEVIEW AND APPROVAL:
APPROVAL (DEVELOPME N T MAN AGER) _______________________________ DATE__________

CONCURRENC E (CONF IGURAT ION MANAGEMENT )— DATE____________

ERROR CATEGORY OF PROBLEM CAUSE (SEE BACK) _____ ______ .

~~~~

t 

® DATE INCO~ PORATED VER IF !ED BY CMO __________________________
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V SOFTWARE PROBLEM REPORT

C DD TO: ®SCMO SPR
V 

~ ri~ CONFIGURATION MANAGEMENT NUMBER
V 

0 FROM :
NAME _________________________ DATE ___________ DATE LOGGED

PROBLEM DISCOVERED DURING:
0 0 0 0 0 0 0 PRIORITY: 0 0 0

DESIGN DEV UNIT SYSTEM ACCEPT FCA/ OPER! HIGH MED LOW
TEST INT EG TEST ‘CA MAINT

V 
- CONFIGURATION: OPER SYS _________ DEV MASTER ID ___________ TEST CASE ID 

V

DAT A BASE ID DATA BASE REEL NO . -

HARDWARE CONFIG —_____________________ CI/CPCI NO.

PROBL E M WITH - 0 ROUTINE 0 DOCUMENT 0 DB 0 COMPOOL 0 DESIGN 0 TEST

ROUTINE NAME ______________________________ ID _____________ VERSION/REVISION

DOCUMENT TITLE___________________________ DOC NUM 6C-R /REV_

PROBLEM DESCRIPTION: _______________ ______________ ___________
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PROJECT TITLE V

ACRONYM SOFTWARE MODIflCATION RECORD

SM R TO: PAGE 1 OF — °SMR NUMBER —~~~~~~~~~_

CONFIGURATION MANAGE M ENT V

DATE LOGGED _____
FROM: OHI O SPR. V~ 

V

NAME DATE NUMBER 
V

MODIFICATION SUBMITTED FOR: SUBSYSTEM ___________ CI/CPCI NO. ____________________
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~~~~~

1.- DOCUMENT TITLE _________________________________ DOC/NO/RE V ________________
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VERIFICATION/AUT HORIZATI4..
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