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●✎ 19 Dar 19e5

3.10 Production Readiness Review (PSJ?). ‘rbis review h intended to determine
the 8Gto6 of completion of the specific actiorw which must be .vstisfacterily

•~lished prior to ●xecuting a production go-ahead deciuion. The review is

•~limbad in so incremental faebion daring the ?ull-Sce3e Develo~t

~, USOaliY t= initial reviews aed one final review to Maws the risk in
ezorcid.og tbe production g-ahead dacision. In ita earlier stages tbe Pm
Coemroe itself with gross level nermfacturing concerns such as tbe need for
idantifyin9 high risk/lov yield mamfacturin9 procaams or materials or the

r-ir~t for rnnufactmrin9 development effort to matiafy design
requirements. The reviews hecms.e mre refined as the design -tures, dealing
wit.bsuch concerns afiproduction planning, facilities allOCatiOn,

incorporation of producibility-oriented changes, identification and
fabri=tion of tomls/test aquipa=xrt, iong lead item awuisftion etc. Ti=in9
of tbe incr~ntal PRRS ie a function of program posture and iB not
specifically lmcked in to other reviews.

~ DEPIUITIORS

3.11 For further guidance on cost terminology see the latest edition of DODI
5000.33, Uniform Budgat/Cost Terms and Definitions.

3.12 w titles are being pbacmd in for tbe levels of maintenance. They are
(with their former terms) : cm squipment (organizational], off S9uipment - on

●
Site (Xntermadiate ), Off mixnt - Off Site (Depot). See the lateet edition
of APR 66-14, Sguipmant Maintenance Policies, Objectives, and RepOn6ibilitiCa.

3.13 ?or definitions of the varieun levels of repair, see the lete.stedition
of IUL-STD-280A, Definition of Item Levels, Item Exchangeability, Models, and
Related Terms.

3.14 configuration item. Bardware or software, or an aggregation of bath,
which ifidefiignated by the COntract ing agency for configurat ion IMnage=nt.

3.1S Snaineerirw Dete: Engineering docurnente fiucbas drawings, W3SoCiated
lists, arompanying docuoents, manufacturer specifications, manufacturing
planning documentation, and etandards or other information prepared by a
denign sctivity amd relating to the design, manufacture, procurement, test, or
inspection of hardware itemfi or services, as defined in DoD-~100 and

3UD-D-1OOO.

I

o
Supersedes page 7/S of 4 June 1985
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10. Swtem Rauuicementa Review (SSR ).

10.1 General. The SRRa are no~ly conducted during the ●ystes Caacept

Rsploration or Demonstration ad Validation pbaae. such reviews my be

conducted at any time but no~ly will be eaedattd -ter tbe a~li8&aat
of functianel analyais end preliminary revuirem=ntS all~ti~ (tO
opcratianal/Sint@rance/trainimg Sardware CoIIfi91ratiOD Items (EUCXs ),
~Uter SOftVSre Canf iguration IteM$ (~Ie), far!ilitycnmfigUKatiOD itams,
manufacturing considerations, personnel and Iruun factora) to detemiae
initial direction and pregremi of the contractor’6 Spsto SDgiIMHriIIg
Management effort and his convergence upon an optimu end craplete
configuration.

10.2 PurPn8e. The total System Engineering I181UgeReDt activitY end its
output shall be reviewed for reepensiveneas to tkreStatement of I!erk aad
eyetem/magment requirement=. Contracting agency direction to the contractor
will bc provided, as necessary, for continuing the tecbmi~l pragraa sad

system opthi zat ion.

10.3 Items to be Reviewed. Representative item to be reviewed include tba

results of the following, as ●ppropriate:

a. Uis#sion an~ Requirements malysia

b. Functional Flow Amalysie

c. Preliminary Requirements Allocation

d. Syfitem/Co fitEffect iveness Analysic

e. Trade studies (e.g. addressing system functions in mir!sion and
support hardware/f irmware/softwarel .

f. Synthesis

9. Lmgietice support Analysi6

h. Specialty Discipline Studies (i.e., hardware end software reliability
analy6is, maintainability analysis, armament integration, electr~gnetic
compatibility, survivability /vulnerability (including nuclear) , inspection
methods/techniques analyoio, ●nergy management, environmental consideration) .

i. Syetem Interface Studies

j. Generation of Specification

k. Program Risk Analysis
.—

1. Integrated Test Planning

Supersedes page 19 of 4 June 1985
19
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a.

o.

P.

~.

r.

c.

t.

u.

v.

w.

x.

10.3.1

?k3L-STD-1521B
4 Jtrae 1985
APPERDIX A

Producibility malyu?is Plans

*kroical Perfo-o* Measurement Plami n9

Fmgineering Xntegratioo

Date Management Plane

configuration Management Plans

System safety

a- Factors Analy6ie

Value Bmginecring Studiee

Life Cycle Cuet Analyaie

Preliminary Manufacturing Plans

klanpower Raquiremente/Personnel Maly6is

Mlestone Schedules

Tbe contractor shall deecribe his progress and problems in:

● 1
10.3.1.1 Risk identification and rick ranking [the interrelationship among
ayatem ●ffectiveness analysis, techniral performance mea.vurement, intended
manufacturing method8, and costs shalI be discussed, as appropriate 1.

10.3.1.2 Risk avoidance/reduction and control (the interrelationship with
trade-off studiec, test planning, hardware proofing, and technical performance
measurement shall be diecusaed, as appropriate).

10.3.1.3 Significant trade-offs among etated sy6temJse~nt specification

require=anta/-nstraints and resulting engineering design requirements/
conatraintci, rnnuf acturing methods/procesn constraint, and logistic/cost of
ownerabip requir-nt8/constraint6 and unit product ion cost/alesign-to-cc.st
objoctivee.

10.3.1.4 Identifying computer re60urceE of the system and partitioning the
ayatem into -16 and CSCIB. Include any trade-off studies conducted to
evaluate ●lternative approaches ●nd metboda for meeting operational needs and

to detersine the effects of constraints on the system. AlaO include any
●valuatione of logistics, technology, cost, schedule, rasource 1imitations,
intelligence estiBatea, ●tc., made to determine their impact on the syetem. -
In ●ddition, ●ddress the following specific trode-offe related to computer
rosoums: ●

20
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●
f. Survivability/Vulnerability (including nucleat]

9. Reliability/Raintainablli ty/Availability l@l/A)

h. Electromagnetic Compatibility

i. WIstic Support AnalyslB to address, ae appropriate, integrated
logistics auppert including Maintenance concept, aapport equi~nt concept,
logistics support concept, maintenance, supply, software suppert facilitlea.
etc. (ML-STO-13BS-l and 2)

j. System Safety (emphasis shall be placed on ●ystern hazard analysis ●nd
identif Ication of aafety test requirements)

k.

1.

m.

n.

o.

P.

Q.

r.

6.

t.

u.

v.

w.

x.
etc).

Y-

Z.

I
I aa

Securit; y

Bu.mm Factors

Transportability (including Packaging and Bandling)

Syotem Ras.9 Properties

standardization

Electronic Warfare

Value Engineering

System Growth capability

Pregram Risk Analysis

Technical Performance Measurement Planning

Producibility AndlYS1d and Manufacturing

Life cycle Cost/Design to Co6t Goa]6

Quality Assurance Prcqram

Environmental Conditions (Temperature, Vibration, Shock,

Training and Training Suppoxt

Flflestene Schedules

Software Development Procedures

I 20.3.2 Re6ults of significant trade studies, for example:

i!. Sensitivity of selected mission requirements versus

auxlidity,

Supersedes page 25 of 4 June 19aS
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rea2imtic perf ormnce pxraaetem and cost eat imtes.

b. Operations design versms maintenance design, including SUppOrt

equi~t iqxlctx .

c. Eystec centralization vereus decentralization

d. Autometed ver.sua=nue2 operation

e. Reliability/liaintainabili ty/Availabilit y

f. Conercielly available ltema versus new developments

9. National stock Number (NsN) items versus new developsmnt

b. ‘f’stability trade studies (Allocation of fault detection/isolation
capabilities between elements of built-in test, on board/on-site fault
detection/isolation subsystem, 6epsrate support equipment, and manual
procedures)

.

i. Size and weight

j. Demired propagation characteristics versus reduction interference to
other aysteme (optimum selection frequencies)

k. Performance/logictice trade studies

1. Life cycle cost reduction for different computer programming languages ●
m. ?unctional allocation between hardware, aoftw.are, firmware and

pmr.cOnnel/prOcedurea

n. Life Cycle cost/system performance trade studies to include -
sensitivity of performance parameters to cost.

0.

I P.

q.

r.

s.

t.
suppmrt

u.

20.3.3
items.

20.3.4

Sensitivity of performance parameters versus cost

Cost versus performance

Decign versus manufacturing consideration

Rake versus buy

Software development schedule

Dn-equipment versus of f-equipmant maintenance tesks, including
equipment impacts

Coamon vereus peculiar euppnrt equipment

Updated design requi raments for operation c/maintenance functions and

●
Dpdated requirements for manufacturing mstbods and processes.

Supersedes page 26 of 4 June 1985
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i. neintemmnce related trade-nf f studies mmd fimdings (inc3udea
commercially available aqui~nt, software fault diagrmat k tacbrriqnes)

~.

k.
software

1.

m.

20.3.12

Lmgistic cost hpacta

Support procdures and tools for quter softwere whkb facilitate
mdif ication, improvamenta, corrections mod updates

Eardneas critical itemz/procea.aea

Suppmrt equipment concept.

System compliance with nuclear, non-nuclear and lamer bardenfng
requiremanta. Bigb rimk aram or deeign conceptm raquiring prwm ible IMvan=a
of the state-of-kbe-art ●s a result of survivabili~ criteria aball &
identified, and prepared approach to the prmtrlam reviewed. Prepred teat

programa shall be reviewad for sufficien~ and compatibility with tba
8paclfiad threat environment and ●xisting aimulatinn test facilities.

20.3.13 The optimization, traceability, completeness, and risks associated
Witb the allocation technical requirements, and tbe adequacy of allocated
syatam raquiraments as a baais for proceeding with the development of barduare
and software configuration itemm. Include any ●vailable preliminary Software
Requirements and Interface Requirements Specifications.

20.3.14 nanufacturinq (IWCls only).

20.3.14.1 Production feasibility and ri6k analyses addressed at the SRX sbhll
be updated and expmnded. This effort ahoulc! review the progress made in
reducing production risk and ●valuate the risk remaining for consideration in
the Full Scale Development Phace. EGtimates of cofitand nchedule impacts
shall be updated.

20.3.14.2 Review of the Production Capability Assessment shall include:

20.3.14 .2.1 A review of production capability shall be accomplished which
will constf tute an assessment “of the facili ties, aateriala, metbmda,

proceeaefi. equipment and skills necessary to parf orm tbe full scale
development and production efforts. Identification of raquiremanta to upgrade
or develop manufacturing capabilities shall be made. Raquiremanta for
Hanuf acturing Technology InAt?TEcE) programa will also be identified as an
element of this production assessment.

20.3.14.3 Present the management controls and the detrign/manufacturing
engineering approach to aasure that the equipment is producible.

o Super sede8 page 29 of 4 June 1985
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20.3.14.4 Present a review of trade-off studies for design requirements
again=t the requirement for producibility, facilities, tooling, prediction
test equipment, inspection, and capital equipment for intended production

rates and volume.

20.3.14.5 ?be enalymis, ●mesaments and trade-eff studiee should recomend
any additional special studies or development ●ffort6 as needed.

20.3.15. Engineering Data. !?valuate the contractor” 6 drawing ayatam,
reviewing the drafting room manual, the preparation and review procedures,
change control procedures, flowdown of requirements to subcontractor and
veadors, end other aapects fundamental to the acceptability of Level 3
dr-wings. If available, review completed drawings from other program or the
normml COBpany product line to detersdne compliance with the cempany
procedures.

20.4 Post Review Action. After completing the SDR, the contractor shall -
publiab end distribute copies of Review Minutes. The contracting agency
officially acknowledges completion of the SDR as indicated in paragraph 4.2.4.

Supersedes page 30 of 4 June 1985 ●
30
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quipmrnt shall be made available for review by the cent racting agency.

z. ?irrnare to be prmvidad with the system: microprogram logic diagrams

nd reprmqramming/instruction translation algmrithm de-criptioma, fabricatim,
ackaging (integration technology (e. g., 2.S1, MSI), device tns [e.g.. CklOS,
HOS )), end specia2 equipment amd support aoftware needed for dewelopimg,
esting, and supporting the f irmrare.

aa. Life cycle Cost Analysia

ab. Armmment compatibility

ac. Corrosion prevention/cOntrOl cmmrideratimms

ad . rindings/Statue of Quality Assurance Pregram

●e. Suppurt equipment requlrementa.

0.2.2 CSCIS:

e. Functional flow. The computer softwzre functional flow embedyinq all
f the requirements allocated frmm the Software Requirements Specification and
nterfacc Rcquirement6 Spacification(s) to tbe individual rur-Level computer

c

are Comprments ( TLCSC.S ) of tbe CSCI.

b. Storage allocation data. This infer-timn shall ba preaentad for
ach CSCI as a whole, describing the manner in which available stozage is
llocated to individual TLCSCS. Timing, sequencing requirements, and relevant
quipment constraints used in determining the allocation are to be included.

I

‘c. Centrol functions description. A description of the executive
on:rol and start/recovery features for the CSCI shall be available, including
ethmd of initiating system operation and features ●nabling recovery from
yatem malfunction.

d. CSCI structure. The contractor shall describe tbe toplevel
tructure of the CSCI, the reasons for choosing tbe cmmpmnents described, tbe
envelopment mcthedology which will be used within the constraints of tbe
vailable computer reaour-s, and any support programa which will be raquired
n order to develop/maintain the CSCI structure arid●llocation of data storage.

e. Security. An identification of unique security requirements arrd a
●script ion of the technique to & used for implementing and maintaining
ecucity within the cSC1 nhall be provided.

.—

0 rsedes page 35 of 4 June 19E5
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f. M!elrtraocy. & identification of any
dueriptlon of the techniques for i.xplerhenting
●wmilablo.

reentrance require=nts and d
rexntrant r0untine8 shall be

9. ~uter software devel~ant facilities. Tbe availability,
adequacy, and plmned utilization of the ceaqruter software development
facllitiea shell bx addressed.

h. Computer software development facility versus the operational
flyatam. llrecontractor Bball provide information relative to unigue design
featare6 which My exist in a TLCSC in order to allow use within the computer
●oftwarc development facility, but which will not exist Xn tbe TLCSC installed
in tbe operational system. Tbe contractor shall provide information on the
design of aupwrt program not ●xplicitly reguired for the operational system
btrtwbicb will be generated to ansist in the develo~nt of the CSCI 1s). The
craatractor shall also provide detaila of the Software Development Library
controls.

i. Developnt took.. The contractor shall describa any Ipecial
simihtion, data reduction, or utility toels that are not deliverable under
tbe temx of the contract, but which are planned for use during software

develost.

j. Test tools. The contractor aball describe any special test systems, ●
test data, date reduction tools, teat cemprrter software, or calibration and
diagnostic software that are not deliverable under terms of the contract, but
whieb are planned for use during product development.

k. Oascription and characteristics of commercially available cemputer
resources, including any optional capabilities such as special features,
interface units, special instructions, controls, formets, etc. Include
limitations of commercially available equipmnt such a6 failure to meet human
engineering, safety and maintainability requirements of the specification and

identify deficiencies.

1. Existing documentation (technical orders, commercial manuals, ate. )
for c~rcially available computer resources and copies of contractor

●pecifi~ti~s Ua’ed to PrOcure CoxQuter resources shall h made available for
review by tbe contracting ●gency.

m. Support resources. The contractor shall describe those resources
necemsary to support the software and firmware during operational deployment
of tbe ayatem, such as operational and support hardware and software,

personnel, special skills, human factor6, configuration management, test, and
facilities/8pace.

36
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n. operation and support documents. Tbe prelf.mlnery versioos of tbe

CSC41, St% CSDX, eod CS2SD shall be reviewed for tecbnicd cootent aod

c~tability with tbe top-level design documentation.

o. Opdated since tbe last review to all previously delivered softucre
related CDRX, items.

P. Review COIISiderAti0n6 applicable to 40.2.1 as OpprOpriLIte.

40.2.3 Support StJnipeent ~

a. Review conaideration6 applicable to paragraph 40.2.1 and 40.2.2 ●B
appropriate.

b. Verify testability analysis renulta. For example, on repairable
integrated circuit beards are te~t paints avaliable so that failure can be
isolated to the lowe6t ]evel of repair (See SeCti On 3 Pef initioaa, fOK “LaVel
of repair*).

c. Verify that the Government furnished Si? i6 planned to be usad to tbe
mcximux, extent POSE ible.

e. Review progress of long-lead ti6w SE iteme, identified through
interim release and SE Requirement@ Oocument {SSS0) pK?CedUKeS.

●. Review progress tovard determining total SE reauiremente for
installation, checkout, and test support requireaenta.

f. Review the reliability/mainta inability/availability of support
equipment items.

9. Identify logistic support requirements fOr 6UpP0rt equipment item
and rationale for their 6elr?CtiOn.

h. Review calibration requirements.

i. Describv technical manuals and data availability for awpport
equipment.

j. Verify compatibility of pro~sed support equirment with the ayatea
maintenance concept.

k. If a Logi6tic Support Analysi6 (LSA) is not done, then review the
K!Sultfi of SE trade-off studies
existing SE and printed circuit
resulting from the field u6e of
between syatema using single or
technical feasibility in

for ●ach alternative support concept. For
boards testers, review Maintainability data
thase equipments. Review the cost difference

multipurpose SE vs. propoaad new SE. Exaaine _

(Reprinted without change)
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using existing, develrqmeakal, and proposed ❑ew SE. For mobile syutama,
review the mbility requirements of support equipment.

1. Review the relationv,bip of tbe computer reaourcea in the
mystera/srxbaystemwith those in Automatic Test Squi-nt (ATE). Relate this to
tbe develo~nt of Suilt In Test Equipinent (BITE) and try to reduce the need
for complex supporting SE.

m. VeK ify On-equi ~nt versu6 off-equi~nt Mintemxxce task trade 6tudy
results, including support equipment impacts.

n. Review updated list of required support equipment.

40.2.4 Ensineerino Data. Review Level 1 engineering drawings for cane of
conversion to higher levels and, if available, review Level 2 and 3 drawings
for compliance with requirements. The review of engineering data, ae defined
in paragraph 3.15, should consider the checklist items diacuased in para

100.6, as properly tailored.

40.3 Evaluation of Electrical, Mechanical, and Loqical Desion6

40.3.1 SWrns. The material of paragraph 40.2.1 above shall be evaluated to:

a. Determine that the preliminary detail design provides the capability ●
of satisfying the performance characteristics paragraph of the LW4CI
Development specifications.

b. Estalbiah compatibility of the EWCI operating characteristics in each
mode with overall system de61gn requirements if the EWCI ifiinvolved in
multi-node functions.

c. Establi6b the existence and nature of physical and functional
interfacec!between the RWCI and other item6 of equipment, computer software,
and facilities.

40.3.2 CSCla. !Kbematerial of paragraph 40.2.2 above shall be evaluated to:

a. Determine whether all interface between the CSCI and all other
configuration items botb internal and ●xternal to the system meet the

r_ire~nt6 Of the Software Requirementfi specification and Interface
Rqiiraments Spe!cification(s).

b. Determine whethar the top-level design ●mbodies all the requirements
of tbe Software Requirements Specification and Interface Requirements
Specification(s).

Supersedes page 38 of 4 JUne 1985
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c. Determine whether tbe approved design methodology tiesbeeo - for

I the top-level design.

d. Determine whether tbe appropriate E- ?actors

I

principe.h have been intirpnratd in tbt desiqn.

e. Determioe whether tidns and sizing c=treint~
throughout the to~level design.-

I

1 f. O.tterminewbetber legic
inC0r~ratt6 in the de8ign.

Bogineering (E?Z)

have bun Bet

affecting mystem ●nd nuclear Bafety ban been

I

● 308
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(11) Suiwiwability/Vu2merabiMty (inelu~ng nucl=ar)

(12) Producibility nod Manufacturim

(13) Traaaportability, Packaging and bemdliog

(14) ~ Engineering end Biaaadi@ R=iuirea=nta (~IICIUdiW Life
Support and crew Station Raguiraments )

(15) Standardketion

(16) Design versus Logistics Tradeoffs

(17) support eguisent requirements

d. 2nterface control drawing6

e. mock-ups, breadharda, and/or prototype hardware

f. Design analyeis ●nd test data

9. system Allocation Document for BWCI inclusion at ●ach scheduled
location.

h. U6itial Manufacturing Readiness (for example, manufacturing
M9iZ6a’aZin9, tooling damnstrationa, development and proof ing of new
mqterials, processes, methods, tooling, test equipent, procedures, reduction
of manufacturing riaka to acceptable levels).

i. Preliminary VECP6 anrl/or formal VECPS

~. Life cycle costs

k. Detail design information on all firmware to be provided with the
system.

1. Verify corrosion prevention/control considerations to insure
mater iala have been chosen that will be compatible with operating envi ronmant.

m.

50.2.2

a.
Document(n). In cases where tb~ tiDR is conducted-in increments, complete
documents to support that increment shall be available.

Findings/Status of Quality Aaaurance Program

CSC16 .

Software Detailed Design. Data Baae -si9n, and Interface Desi9n

b. Supporting documentation describing re6Wlt6 of analyses, te6tin9,
etc. , am mutually agreed by tbe contracting agency and the contractor.

Superaades page 55 of 4 June 1985
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c. System A31mcation Docmment far CSCI inclamion at eecb ●cbedmled

location.

d. Cnmputer

e. Software

f. ?irruare

9. Prngre6s

Resources Integrated Suppnrt Dmcusent.

Prngr-r ‘.s Manual

Suppmrt Manual

on activities required by CSCX

h. Updated opmration and support documents

i. Schedules for remaining milestones.

Pm (pera 40.2.2).

(CSOE, SUM, CSDH ).

j. 9pdates since the last review to all previously clelivered software
related CDRL items.

50.2.3 SUPport EqUiPment (SE):

a. Review requirements (pC+ra~rLIphB50.2.1 and 50.2.2) for SE.

b. Verify mexiumm consider.xtiorm GF.ESE

c. Identify existing or pmtential SE provisioning problems

d. Determine qualitative and quantitative adequacy of provioionins
drawings and data

e. Review reliability of SE

f. Review logistic support requirement for SE itemm

9. Review Calibration requirements

h. Review documentation for SE.

50.2.4. Engineering Data. Continuing from the results of the Preliminary
Design Review (PDR) , review engineering data as defined in para 3.15, aa to
suitability for intended use. ‘The review should consider the checklist items
discussed in para 100.6, as properly tailored.

50.3 Detailed Evaluation of Electrical, mechanical, and Logical Designs

50.3.1 ~: Detailed block diagrama, achematic8, and logic diagrems shall
be compared with interface control drawings to determine 6ystem
compatibility. Analytical and available teat data shall be reviewed to insure -
the hardware Development Specification has been sati8fied.

●
Supersede6 page 56 of 4 JUne 1985
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50.301.1 The contractor shall provide information on fi-are which i=
locludad in ~rcla.lly available equi~nt or to be included in aqui~nt
developed nader kba oontrmt. Firmuare in this cootert inclodas tbe
micrepr~ r eod aa8eoiated aequeoce of micre-instructionm necaesary to
perfom the ellooatad tamka. - a minimum, tba info-t ion presented dur inq
CDX shall provide

—
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?unctional Confiquration Audit.
.

70.1 General. The Objtctive ef the ?UUCtiOU61 COUfigUZC4ti0U Audit (?CA)
shall be to verify that the configuration itaacs actual parfoxmaaea qlies
with its hardware Deve)~nt or Sof tuare Raquiramants and IntertaOe

ROqUireDantI! >Cifi_tiOnS. Test data Aall ba reviewed to verify that tba

hardware or computer coftware performs am required by ita fmacti0eM3/all=ted
configuration Merttificatioa. ?or configuration lta9x devclopad ●t (%weramamt

●xwn-e, an WA shall be a preraqoisite to accmptamee of t~ -igaration
item. For software, a technical understanding shall be reacbad on tbe
validity and the degree of coapletaneat of tba SOf tware Test lteporta, end M

a9pr0priat=, _tcr Sy8taa Operatorgs nanual (csfm), Snftuare tr89r08 nannm2
tSOi!), end Conputer ~stem Diagnostic IIaDUal fCSDH).

70.1.1 The FCA fur a complex configuration item may be conducted on t
progressive baaic, when ao apecif i ad by tbe enntracting a9encY, tbr0a9boat tie
configuration item!6 development and culminates ●t tbe completion of tba
qualification testing of the configuration itam with a rec+aw of mll
diecrepancies at the final PCA. The ?CA shall be conducted no that
configuration of the configuration item which is representative (PKWXYW 0:
preproduction) of the configuration to be released for production of tbe

o-rat ional inventory quantities. When a prototype or preproduction article
i6 not prnduced, the PCA shall be tonducted on a first production ●rticle.
POr caaes wbare configuration item qualification can en3y be datexmimad
through integrated system testing, ?CA’s for such configuration itama will met

be considered complete until completion of such inteqratd testing.

70.1.2 Recommendations of Conf iguratirm item acceptance or non-acceptance tO
the local centract management ●gency are based upc.n and governed by promadurea
and requirements outlined in subsequent paragraphs.

70.1.3. Continuing with the result6 of the Critical 0aSi9n ReViH (CDR),

I review angincering data as defined in para 3.15, as to the suitability for
intended use. The review should consider the checklist items dimcuaisad in
para 100.6, as properly tailored.

70.2 Cnntract Raquirmmenta

70.2.1 The acbadules for tba PCA shell be recorded on the cOOfigUratiOD item
development record by the contractor. A configuration item cannot be audited
without the contracting agency ●uthentication of tbe functional ●nd allocat~
baseline. In addition, the contractor shall submit the final draft Product
Specification for the configuration item to be audited to the contracting
agency for review prior to ?CA.

70.3 Contractor Reslxwrsibility

70.3.1 Prior to the FCA date (for configuration items to be audited), the

crmtractor shall provide the following information to tbe contracting ●gency
(this information shall be provided in addition te the general requiremrnta of
Section 4.):

Supersedes page 71 of 4 June 1985
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a. Cmntractor representation(tbe test manager sbmuld be in attendance).

●

b. Identification of itama to be audited:

(1) IAaemclattxe

(2) Specification identification ngrber

(3) Configuration item rmmbar

(4) Current listing of all deviations/waivers
comfi~ration item, either rcqueated of, or approved by

(5) Status of mat Prmgram to test configured
teat ~ipant (when applicable).

70.4 Proeadurea and Requirements—

againat the
the Contracting agency.

items with mutornatic

70.4.1 Tbe emntractor*s tast procedures and results shall be reviewed for

~li~ce with specification requirements.

70.4.2 Tba follcwin~ testing information shall be available for tbe PCA team.

●. Test plana, specifications, descriptions, procedures, and re&rts for
the configuration item. ●

b. A complete list of successfully accomplished functional tests during
wbicb pr~ccaptance data was recorded.

c. A complete list of succecwful functional tectri if detailed teat data
are not tecnrded.

d. A Cemplete Iiat of functional teeta required by the specification but

emt yet pcrforti. (zm be parformcd as a system or subsystem test).

●. Preprmrfuction and production test results.

70.4.3 Testing accoeplisbed with tbe approved teritprocedures and validated
dete (Witoessed) shall be sufficient to insure configuration item performance
●a aet fortb in the specification Section 3 ●nd meet the quality essurance
prOViSi~s/qualification requirements contained in tbe specification Section 4.

70.4.4 POK those perforsance parameters which cannot completely be verified
during tsating, adequate analysia or simulation shall have been accomplished.

Tbe results of tbe analysis or simulations will be sufficient to insure
configuration item performance as outlined in the spectficatlon.

●
72
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70.4.5 Teat reports,
a matter of record im

70.4.6 A list of tbe
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precadurea, and data used hq tbe PCA taaa ehall be made
tba PCA minutes.

contractor 18 imtermal docuaankatioe (draw@a) of tba
configuration item aball be reviewed to insure that kbe contractor baa
drmmentad tba physical configuration of tba mnfiguration ita8 fo: wbicb kba

test data are verifiod.

70.4.7 Drawings of EHCI parts uhicb are to be provichmed ●boold be
selectively sampled to,aaaure that tect data essential to manufacturing are
included on, or furni6bed with, tbe drawirrga.

70.4. e. arnfi9urution Itaos (CIO) which fail to pasa quality ●aauramca tent
provisions are to ti analyzed ●8 to tbe came of failure te peas. Amxopriate
corrections shall be asr)e to both tbe CI and associated Uf7gfn=rin9 data
before a CI is subjected to requalification.

70.4.9 A checklist shall be developed which identifies decomcn tation and
hardware and computer software to be available and tamke to be aCCOIEpliBhSd at
the PCA for the configuration iten. See PM-PCA cheeksbaat.

70.4.10 Reteata or additierral tents shall be performed to ●aaure cempliamce
with psragrapb 70.4.3.

70.4.11 Acknowledge accomplishment of partial completion of tbe PCA for tbOSe
configuration items whose qualification is contingent upen completion of
integrated systems ter3ting.

70.4.12 Por CSC18 the following additional requirements shall aPply:

a. The contractor shall provide the PCA team with a briefing for each
CSC2 being audi ted’ and shall delineate the test results and’findings fO? ●ach
Cscl . As a minimum, the discussion .sball include CSCI requiraoents that were
not met, including a propneed aolut ion to each item, an account of the ECPa

I incor~rated and tested as well as proposed, and a generel presentation Of tbe
entire CSCI test ●ffort delineating problem areafi at!well am aCCOEpMS~ntC.

b. b audit of tbe formsl test plans/descriptions/Procedures shell ~
made and compared against the official test data. The reaulta shall be
checked for completeness and accuracy. Oaficiencies shall be documented and
made a part of the FCA minutes. completion dates for all diacrepsrrcies shall
be clearly established and documented.

c. An audit of the Software Test RepOrt6 6ball be performed to validate
that the reports are accurate and completely deacri~ the CSCI tests.

—
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. til ZCPa that have bean approved shall be reviewed to ensure that
tbep ;ve been technically incorpmratad and varif iad.

●. A21 updated to previously delivered doruments shall be revieti to
eaemre ~rarg and conaiatency throughmt the dmcmentation Bet.

f. PrelieWaary mad Critical Dasipn Review minutes uball be examined to
emnre thet a21 fimdirrgs have been inror~rated and cmmpleted.

g. Tbe interfaoe requirements ●nd the testing of theee requirmmanta
aba21 ha reviewed for CSCXS.

h. Review data bame charecterimtics, storage allemtion data ●nd timing,
and saqaencing cbaracterimtica for cmmplianca with specified requirements.

70.5 Pnmt Audit Actions.——

70.S.1 After ~letion of tbe ?CA, tbe contractor shall publish and
di9tribote cmpiaa of PCA minutes. Tba contracting agency officially

●ckmmwledgcs completion of the PCA ireindicated in paragraph 4.2.4.

70.S.2 l?)emcfxplisluent of tbe PCA shall be recorded on the configuration
itee nevelo~nt Record by the .sontractor.

.
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Physical conflagration Audit [pCA)

80.1 General. Tbe Phy6ical Configuration Audit (XA) 61ballbe kbe formal
examination of the as-built version of a Configuration item against its design

documvitation in order to ●s.tsblish the prodnrt baseline. After Buccassful

mpletiOn Of t~ ●~it, all sub=~ent c~~s ●re proceseed by angimaeriag
change ●ction. Tbe PCA aleo determines that the ●eceptaace testing
r~ui remante preacribad by the doeuaantatimn is mdtquete fOr •~~ Of

production units Of a configuration item by quality aaaurance activities. me

PCA include8 a detailed audit of engineering drawings, Spacifieatiema,
tec%ical data and tests utilized in production of EKIs and a detailed audit
of design documentation, listings, and manuals for CSCIS. me review shall
include an audit of the released ●ngineering dOCUDantatiOn and qUSlity central
records to make sure the as-build or as-coded configuration 1s reflWX4 by
this documentatirxr. For software, the Software Product Specification and
Vereion Description Document fiball be a part of tbe PCA review.

80.1.1 The PCA shall be conducted on the first article of conf iquration item
and those that are a repracurement of a configuration item already in the
inventory shall be identified and selected jointly by the contracting agency
and the contractor. A PCA shall be conducted on the first configuration item
to ba delivered by a new contractor even though PCA was previously
accomplished on tbe firrh article delivered by a different contractor.

80.1.2 Formal approval by the contracting agency of the configuration lttm
Product specification, and the satisfactory COM@etiOn Of a PCA re.9UltS in
establishment of the product baseline.

80.1.3 Recommendations of configuration iternacceptance or nonacceptance to
the res~nsible contract administration office (CAO) are based upon and
governed by procedures and reguirementfi outlined in subsequent paragraphfi.

80.1.4 A final review shall be made of all operation and @UppOKt drxuunwrts
(i.e., Computer system Operator’s Manual (CSHOH), Snftware Dsar’s I!aual (SOH),
Computer System Diagn06tiC 14anual (CSD14),Software Pro9r=mer’s manual (~H) #
Firmware Support nanual (FSPI)) to check format, completenea6, and conferasnce
with applicable data item descriptions.

80.1.5. Continuing with the results of the Functional Configuration Audit
(PCA), review engineering data as defined in para 3.15, as to the suitability
for intended uae. The review should consider the checklist items dir!cusaed in
para 100.6, as properly tailored.

80.2 Contract Requirements

80.2.1 The schedules for the PCA shall be recorded on the configuration lteE
Development Record by the cent ractor. A CUrrent Set of lietings ehall be –
provided for each CSCI being audited. The contractor shall submit the final
draft of the

Supersedes page 75 of 4 June 198S
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prodnct specification for the configuration item to be audited to tbe
contracting agency for review prior to XX.

80.3 Contractor Responsibility

80.3.1 Tbe contractor shall provide tbe following information to the
ccrntractingagency [this information shall be provided in accordance with the
general irrmtructiens of section 4 ●nd tbe eontractural requir-tc!):

a. Contractor representation (tbe test maneger should be in attendance).

b. Identification of item6 to be accepted by:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(s)

Nomenclature

specification Identification Nuwber

Configuration item Identifiers

Serial NUmber6

Drawing and Part Number6

Identification Numbers

Code Identification Numberri

Software inventory numbering system

c. A list delineating all deviationG/waivers against the configuration
item either reques:ed or contracting agency approved.

80.3.2 Tbe PCA cannot be performed unless data pertinent to the configuration
item being audited is provided to the PCA team at time of the audit. The
contractor shall compile and make this information available for ready
reference. Required information shall include:

a. Configuration item product e.pacification.

b. A list delineating both approved and outstanding changes against the
configuration item.

c. Complete shortage list.

d. Acceptance test procedures and associated tast data.

e. Engineering drawing index including revision letters.

76
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limited in Scope.
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some reviews My not be required, or, if required, may be
The tailoring procedures discussed earlier should raonlt

eltber in tbe exclusion of MXL-STD-1 521 or in e tAilOrmd IUL-STD-1S22 that
ref lectn a limited scmpe tecbaiuil review ●f f mrt. Conversely, in a very

CO@eX development the review prc=eas will increame in levels and nmmbers of
reviews.

b. la addition to tbe abmve, tbc dmgram of ●ppliemtion 1= depemdent upon
the cenf iguration item state of development (●xample, nmv design Va.
caxtmercially available) or the degree of any madificationa, if involved. Por
●xaaple: a newly deveJ 01-wx!iternmay require the majority ‘of the review
topice/item8 and audits, while a commercially available configuration item
with the appropriate documentation, i.e., verified teat results,

specifications, drawings, ●tc. may require reviewrs or audita limited to its

application to the p?ngrar! and its irrterfacea. in the caae of audified
designc one xmst consider the degree and effect of the modifications. RtVieW~
and audita may be limited to tbe modifications end their interface.

100.5 Scheduling of Technical ReVieW6 and Audits

The schedule for Technical Reviews and Audi tm iG extremely ixpertant. If they
are conducted tao ●arly, the item for review will not be adequately defined.
Convecaely, if the review is toa late, the program carmftmenta could have been
made erroneously, and cerrectlon will be both difficult arxlcostly. Por
planning purpmaes, a greed method for scheduling technical reviews ia to relate
them to tbe documentation requirements. POr ●xe.mple, schedule a PDR after the
hardware Development specification or Software Top Level Design DOcuE!tnt and

Software Test Plan are available, since the ●aaence of the PDR ia to aaaes6
the contractor’s approach to meeting these requirements of these do-fits.

I Scheduling of audi~~ are depandent ~ot only on datum-entation availability but
also on hardware/6 oftware availability, and the completion of tbe acceptance
qualification tests. Table 1 contains a list of the primary documentation

I associated with each review or audit and the est inated time phasing:

100.6. Tailorinq Guidance for Enaineerinq Data Reviews. En9ineerin9 Data
reviews are conducted as part of the formal design reviews/audita in
MIL-STD-1 521. Use Pigure 5, Review Checklist for Engineering Data, to help
prepare for and cmrrduct these reviewfi and audite. Rote diacrepancims on
Pigure 6, Engineering Data Discrepancy Sheet. Becauae reviewe and audits are
successively more detailed, nmre items on the checklist will apply as the
program progresses. When all reviews and audits
the tailored checklist ahrmld be accomplished.

are completed, all items on

-.
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SCSEIKILIK RXVIXWS AND AUDITS

rime Phase Primary Documentation

Dsually arcwiplicbed in the Varioua analyais and

Coocept exploration phame. trade study reports Qsed

BOUeVeK, mey be USed in to Oevelop the

other phases when the system/segment

I
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Production Readiness Review ~——

POC specific guidance, see APSCR 84-2, Production Readiness Review.

I
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=Xk4 CSECISLIST PO?(ERGI?IE22uRC DA?A

1. Y!be folltltringquestions ●nd considerations should be used prior to
coaductiag an ●ngiacering data review. Z’beseare suggested guidelines. and
●h~ld be used M SUCh.

IX. Pre-brief Lag preparation:
●. Answer these gueetienn:

1. Ubat 1s the purpose of the Review7
2. Ubat does tbe Contract require?
3. Row will the drawings be used?

b. Arrange brief iage:
1. Tbe Contractor aball brief tbe team on contractual requirements

aod atatua.
2. The Engineering Data !lanagenent Officer (EDHO) or Chairperson

aIbou2d brief the team on the review procedures.
3. Discuss corrective action procedures.

III. ftm Data Review:
a. Build the package:

1. Select sample of top assembly drawings.
2. Look at Parts List of the top assembly or major subassembly

drawings.
5. Are other subassembly drawings listed in the top parts list?
4. Are all drawings listed in tbe top part6 list available7 o

5. Are all drawings lieted in the subeasernbly parts li6t available?
6. lc manufacturing planning documentation available?

b. Examine the engineering data for the following:
1. 16 the drawing legible and suitable for reproduction?
2. Are procesee6/specifications listed?
3. Leek at notes on all drawings. Are all notes understandable?

Axe notes clear and concise?
4. Are peculiar eyutbds, abbreviations, etc, explained?
5. Are all dimenaians and tolerances shown?
6. Is the @aterial identified?
7, Are any reperts referenced? If so, are they supplied in the

peckage7
6. Are copie6 of non-government spccificationfi supplied as part of

the package?

Control )

markinge

cautiom

9. Correct use of limited rights legends (DA#FAR)7
la. he COntrOl drawingG (particularly Source and SpSCifi C&tiOn

PrOPerlY used and marked? (OOO-STD-1OO)
11. Are hacdness critical items and hardness critical process
correct ?
12. Are electrostatic discharge sensitive (ESDS) symbo30gy and
included, as appropriate
13. iiave cbangea been incorporated as required in the contract? -

I
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I
14. hre index and data lists available and correct?
15. Is there a distribution atatewent on each Piece of ~iOeCriOg

data?
16. Bave specific marking raquiramanta {HIL-21fD-130)bean defined?
17. Are acceptance test raquireumta included on ●ll

aubeaaembly/detail drawinga for items that aiigbtbe spared separately by

C-titive repr0curamcnt7
18. In the proper engineering design infOCMti~ included for tbe

level of drawing atatad in the contract?

I
19. Could a military standard or mpedficatlon be used in lien Of

dravinqs?
20. Are applicable security classifications merked correctly7
21. Are tbe contractual requirement adequate?
22. Does the drawing package appear to be adequate to support tbe

intended end use (i.e. logistics support, competitive reprocuremcnt, etc) 7
c. Record all deficiencies/discrepancies on Cbe Engineering Data

Discrepancy Sheet (see Figure 6) in sufficient detail to completely def he tbe
problem and action required for co~limce.

I
At the end of the review, the EDMo (or Review Team Chief) COlleCtS al]
discrepancy sheets, signs them, and determine appropriate dispmition. After
resolution of di6crepancieB, tbe sheete will be filed in the Engineering Data
Files.

I
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FICORS 6

(PRocRAM SAns)

S@neerin9 Data Discrepancy

sheet —“f—

sheet

(To be used with the Review Checklist)

PRIHE AND St2XO~C’m3S/W~R NAHE :

TYpE OP RSVISN:

REVIEUEX’S NAME DRAWI NG/tKWMSNT NUHBER REV DATE

DIS~PANCI ES

ACTION RSQUIRED/COMPLIANCE DUE DATE

PR~ OFFICE EDMO (or Team Chief ) Signature

AIR LOGISTICS EDHO SIGNATORE

ACHON AGENCY: Contractor Program Office

Contract Administration Office ‘Other—

This block to be used by Action Agency

DISCREPANCY ES CORRECTED BY:

[Signature)
-==-l

After resolution, return to the rrogram office EDMO
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● custodian:
Air Force - 13

Review Activity:
Air Force - 10, 11, 80, 85
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PrepBring Activity:
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