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3.10 Production Readipess Review (PRR). This review is intended to detersine
the statns of completion of the specific actions which must be satisfactorily
accomplished prior to executing a production go—ahead decigion. The reviev is
acconplished in apn incremental fashion during the Pull-Scale Development
phase, usually two initial reviews and one final reviev toc assess the riak in
axerciming the production ge=ahead decision. In its earlier stages the FPRR
concerns itself with gross level manufacturing concerns such as the need for
identifying high risk/lov yield manufacturing processes or materials or the
requirement for manufacturing development effort to satisty design
requirements. The reviewe become more refined ac the decign matures, dealing
with such concerns as production planmning, facilities allocation,
incorperation of producibility-oriented changes, identification and
fabrication of tools/test equipment, iong lead item acquisition etc. Timing
of the incremental PRRe is & function of program posture and is not
gpecificelly locked in to other reviews.

OTHER DPEPIRITIORS

dance on cost terminology &Gee the latest edition of DODI

3.11 Por further qui
udget/Cost Terms and Definitions.

3.12 Rev titles are beinc phased 1in for the levels of maintenance. They are
{(with their former terms): On Bquipment (QOrganizational), Off Bgquipment - On
Bite (Intermediate), Off Bguipment - Off Site (Depot). Gee the latest edition
0f APR 66-~14, Bauipment Maintenance Policies, Objectives, and Reponsibilities.

3.13 Pror definitione of the various levels of repair, see the latest edition
of MIL-STD-280A, Definition of Item Levels, Item Exchangeability, Models, and

Related Terms.

3.14 Configuration iten. Bardware or software, or an aggregation of both,
which is designated by the contracting agency for ceonfiguration management,

3.15 PEnaineering Data: Engineerina documents such as drawings, associated
lists, acompanying docupents, manufacturer specifications, manufacturing
planning documentation, and standards or other information prepared by &
depign activity and relating to the design, manufacture, procurement, test, or
inspection of bardware items or services, as defined in DOD-STD-100 and

DOD-p-1000.

Supergedes page 7/8 of 4 June 1985
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10. System Requirementa Review (SER).

10.1 General. The SRRz are normally conducted during the system Concept
Exploration or Demonstration ané validation phase. B5uch reviews may be
conducted at any time but normally will be conducted after the accomplishment
of functional analysiz and preliminary requiresents allocation (to
operational/maintenance/training Bardware Configuration Items (HWC1a),
Corputer Software Configuration Items (CSCIs), facility configuration itams,
manufacturing considerations, personne)l and human factors) to determine
initial direction and progress of the contractor‘s System Engineering
Managepent effort and his convergence upon an optimum and complete
configuration.

10.2 Prurpose. The totzl System Engineering Management activity and its
output shall be reviewed for responciveness to the Etatement of Work and
system/segment requirements. Contracting agency direction to the contractor
will be provided, as necessary, for continuing the technical program and
system optimization.

10.3 ltems to be Reviewed. Representative items to be reviewed include the
results of the fellowing, as appropriste:

a. Mission snd Requirements Analyeis
b. Punctional Flow Analysis

€. Preliminary Reguirements Allocation
d. System/Cost Effectiveness Analysic

e. Trade studies {e.g. addressing system functions in miesion and
support hardware/firmware/software).

f. Synthesis

9. Logistics Support AnalyEsis

h. Specialty Discipline Studies {(i.e., hardware and software reliability
analysis, maintajnability analysis, armament integration, electromagnetic
compatibility, survivability/vulnerability (including nuclear), inspection
methods/techniques &nalysic, energy management, environmental conegiderations}.

i. System Interface Studies

j. Generation of Specification

k. Program Risk Analysis

l. Integrated Test Planning

Supersedes page 19 of ¢4 June 1985
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m. Producibility Analysis Plans

n. Technical Performance Neasurement Planning
0. IEngineering lntegration

P. Date Management Plans

g. Configuration Management plans

r. Systern Bafety

t. EBuman Factore Analyeis

t. Value BEngineering Gtudies

u. Life Cycle Cost Analysis

v. Preliminary Manufacturing Planc

v, Manpower Reguirements/Personnel Analysic

X. Mileatone Schedules

10.2.1 The contractor shall describe his progress and problems in:

10.3.1.1 Riek identification and risk ranking (the interrelationship among
syster effectiveness analysis, technical performance measurement, intended
manufacturing methods, and costs shall be discussed, as appropriate).

10.3.1.2 Risk avoidance/reduction and control (the interrelationships with
crade—-off studies, tést planhning, hardware proofing, and technical performance
measurement chall be discussed, as appropriate).

10.3.1.3 gignificant trade-offs among stated systenm/segment specification
requirements/constraints and resulting engineering design requirements/
constraints, manufacturing methods/process constraints, and logistic/cost of
ownership requirepents/constraints and unit production cost/design-to-cost
objectives,

10.3.1.4 ldentifying computer resources of the system and partitioning the
systen lnto EWCls and C5Cle. Include any trade-off studies conducted to
evaluate alternative approaches and methods for meeting operational needs and

to determine the cffects of constraints on the syetem. Also include any
svalvations of logistics, technology, cost, schedule, resource limitations,
intelligence estimstes, etc., made to determine their impact on the system. -
In addition, address the following specific trade-offe related to computer

resources: .

20
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. f. Survivability/vulnerability (including nuclear)
g. Reliability/maintainability/Availability (R/R/A)
h. Electromaghetic Compatibility
i. Logistic Support Analysis to address, as appropriate, integrated
logistics support including maintenance concept, support squipsent concept,

logistics support concept, wmaintenance, supply, software support facilities,
etc. (MIL~STD-1388-1 and 2)

3 System Safety {(emphasis shzl]l be placeé on system bhatard analysis and
i

ident %ieatiaﬁ of Bafety teat regquirements)
k. Securit;y
l. Buman Pactors
m. Transportability (including Packaging and Handling)
n. System Mass Properties
©. B5tandardization
p. Electronic Warfare
. g. Value Engineering
T. Bystem Growth Capability
. Program Rigk Analysis
t. Technical Performance Measurement FPlapning
u. Producibility Analygsis and Manufacturing
v, Life Cycle Cost/Design to Cost Goals

w. Quality Assurance Program

X. Environmental Conditions (Temperature, vibration, Shock, Humidity,

y. Training and Training Support
2. Milestone Schedules
aa. Software Development Procedures
20.3.2 Results of significant trade studies, for example:
. a. Sensitivity of selected mission requirements versus

Supersedes page 25 of 4 June 1985
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realistic performance parameters and cost estimates. .

b. Operations design versus meintenance decign, including support
equipment ixpacts.

C. 8ystex centralization versus decentralization

d. Automated versus manual operation

¢. Reliabillity/Meintainability/Availablility

f. Commercially available {temc versus new developments

g. HNational Stock Number (NSN) items versus new development

h. Testability trade studies (Allocation of fault detection/isclation

"-“yubillit‘-a whtwccu elements of h""t‘iu t:-», [~1] bvu;d/@u—site fault

detection/isclation subgystem, separate spupport egquipment, and manual
procedures)}

i. EBize and weight

j. Desired propagation characteristics versus reduction interference to
other systems (optimum selection freguencies)

k. Performance/logistice trade studies

v
l. Life cycle cost reduction for different computer programming languages

m. Punctional allocation between hardware, software, firmware and
personnel/procedures

n. Life Cycle Cost/systerm performance trade studies to include .
sengitivity of performance parameters to cost.

©. Sensitivity of performance parameters versus Cost
pP- Cost versus performance

g. Design versus manufacturing consideration

r. Rake versus buy

6. BSoftware development schedule

t. On-equipment versus off-eguipment maintenance tasks, including
support equipment impacts

u. Common versus peculiar support eguipment

20,3.3 Updated design reguirements for operationc/maintenance functions and

items. |‘I'

20 2 4 n
AV Fem L
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i. Raintenance related trade-off studies and findings (inclodes
commercially available egquipment, software fault diagnostic technigues)

J. Logistic cost impacts

k., Suppart oraoaceduras and toole for commpter anftuware which facilitate

e e P PFE e e L I 4 < 24 EmpT = W e

software podification, improvements, corrections and updates
1. Hardneas critical items/processes
m. Support eguipment concept.

20.32.12 Systen compliance with nuclear, non-nuclear and laser bardening
recuirementg. BEigh risk arear or design concepts requiring possible advances
of the state-of-the-art as & result of survivability criteria shall be
identified, and prepared approach(es) to the problex reviewed. Prepared test
programs shall be reviewed for sufficiency and compatibility with the
gpecified threat environeent and existineg simulation test facilities.

20.3.13 The optimization, traceability, completeness, and risks zssociated
with the sllocation technical reguirements, and the adeguacy of cllocated
Byster requirementes 2e 2 basis for proceeding with the development of bardware
and software configuration items. Include any available preliminary Boftware
Reguirenments and Interface Requirements Specifications.

20.3.14 Manufacturing (HWCls only).

20.3.14.1 Production feacibility and rick analyses addressed at the ERR shall
be updated and expanded. This effort should review the progress made in
reducing production risk and evaluate the risk remaining for consideration in
the Full Scale Development Phace. Ettimates of co6t and ochedule impacts
shall be updated.

20.3.14.2 Review of the Productioc
20.3.14.2.1 A review of production capability shall be accomplished which
will constitute an assessment of the facilities, materials, methods,
processes, eqQuipment and skills necessary to perform the full scale
development and production efforts. Jédentification of reguirements to upgrade
or develop manufacturing capabilities ghall be made, Requirements for
Manvfacturing Technology (MANTECH) programs will also be identified as an
element of this production assessment.

20.3.14.3 Pregent the management controls and the design/manufacturing
enhgineering approach t¢o aasure that the egquipment is producible.

Supercedes page 29 of 4 June 1985
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20.3.14.4 Present 2 reviewv of trade-cff studies for degign regquirements
against the reguirement for producibility, facilities, toocling, production
test equipment, inspection, and capital equipment for intended production
rates and volume.

20.3.14.5 Tbe analysis, assessrents and trade-off studies should recommend
any additional special studies or development efforts as needed.

20.3.15. PEngineering bData. Evaluate the contractor's drawing system,
reviewing the drafting room manual, the preparation and review procedures,
change contral procedures, flowdowrn of requirements to subcontractors and
vendorse, and other aspects fundamental to the acceptability of Level 3
drawingc. If available, review completed drawings from other programs or the
normal coxpany product line to determine compliance with the company
procedures.

20.4 Post Review Actjon. After completing the SDR, the contractor shall
publish and distribute copies of Review Minutes. The contracting agency
officially acknovledges completion of the SDR as indicated in paragraph {.2.4.

Superpedes page 30 of 4 June 1985
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guipment shall be made available for review by the contracting agency.

z. Pirmsware to be provided with the system: microprogras logic diagraas
nd reprogramming/instruction translation algorithe descriptions, fabrication,
ackaging lintegration technoloqy (e.g., LSI, MSI), device types (e.g., CMOS,

ﬂUbll, ﬂ.l'lﬂ BIECII.M equ.l.p-cnr. ﬂﬂﬂ IUFWIZE IDIC'BKE needed 10f O@ up.l.ug'
esting, and supporting the firmware.

aa, Life Cycle Cost Analysis
ab. Armament compatibility

ac. Corrosion prevention/contrel considerations

0.2.2 CSCls:

&. Punctional flow. The computer softwazre functional flow exbodyine all
f the requirements allocated frox the Software Requirements Specification and
nterface Requirements Specification{s} to the individuval Top-Level Computer
AIvare Components (TLCSCE) of the CSCX.

L. Storage allocation data. This information shall be pregented for
ach CSCl as & whole, describing the manner in which available storage is
llocated to individual TLCSCE. Timing, seguencing reguizrements, and relevant
guipment constrainte used in determining the allocation are to be included.

c. Control functions description. A description aof the executive
entrol and start/recovery featuree for the CSCI shall be available, including
ethod of initiating sysctem operation and features enabling recovery from
vsterm malfunction.

d. CSCI structure. The contractor shall describe the top-level
tructure of the C5CI, the reasons for choosing the components described, the
evelopment methodology which will be used within the constraints of the
vajlable computer resources, and any support programs which will be required
n order to develop/maintain the CSCI structure and allocation of data storage.

- —

L
ption of the technigques to be used for implemen

Security. An identification of unique security regq
i itin i
ecurity within the CSCl1 nhall be provided.

g &n

.rsedes page 35 of 4 June 1985
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f. Reentrancy. an identification of any reentrancy requirements and &
description of the techniques for izplementing reentrant rountines shall be
available.

¢g. Computer software development facilities. The availability,
adequacy, and planned utilization of the computer software development
facilitjes shall be addressed.

b. Computer soitware development facility versus the operaticnal
syatem. The contractor sball provide information relative to unique design
feotures which may exist in a TILCSC in order to allow use within the computer
software development facility, but which will not exist in tbe TLCSC installed
in the operational system. The contractor shall provide information on the
design of support programs not explicitly reguired for the operational system
bgt which will be generated to asgist in the development of the CECI(s). The
contractor shall also provide details of the Software Development Library
controls.

i. Developrment tools. The contractor shall describe any special
gimulation, data reduction, or utility tools that are not deliverable under
the terms of the contract, but which are planned for use during software
development.

3. Test toole. The contractor shall describe any special te&t systems,
test data, data reduction tools, test computer software, or calibration and
diagnostic software that are not deliverable under terms of the contract, but
which are planned for use during product developrment.

k. Description and characteristics of commercially available computer
resources, including any optional capabilities such as special features,
interface units, special instructions, controls, formats, etc. Include
ligitations of commercially available equipment such as failure to meet human
engineering, safety and maintainsbility requiremente of the specification and
identify deficiencies.

l. Existing documentation (technical orders, commercial manuals, stc.)
for commercially available computer resources and copies of contractor
specifications used to procure computer resources shall be made available for
review by the contracting agency.

m. Support resascurces., The contractor shall describe those resources
necessary to support the software and firmware during operational deployment
of the systex, such as operational and support hardware and software,
personnel, special skills, human factors, configuration management, test, and
facilities/space.

36
(Reprinted without change)
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n. Operation and support documents. The preliminary versions og the
CSOM, BUM, CSDM, and CRISD shall be reviewed for technical content and
comppatability with the top-level design documentation.

o. Updated gince the last review to all previocusly delivered software
related CDRL items.

P. Review considerations applicable to 40.2.1 as appropriate.

40.2.3 Support Eguipwent (SE):

8. Review considerations applicable to paragraph 40.2.]1 and 40.2.2 as
appropriate.

b. Verify testability analysis results. Por example, on repairable
integrated circuit boards are test points avaliable so that fallure can be
isclated to the lowest level of repair (See Sectjon 3 Definitions, for "Level
of repair®).

¢. Verify that the Government furnisghed SE is planned to be used to the
maximur extent posgible.

¢. Review progress of long-lead time SE items, icdentified through
interim release and SE Requirements Document {S5ERD) procedures.

e. Review ptogress toward determining total SE regquiremente for
instellation, checkout, and test support requirements.
l.}. in.“l

&£ oo & malimkdi
iae RV MY LTYiliAQlliL

vView
equipment items.

g. ldentify logistic support requirements for support equipment iteas
and rationale for their selection.

h. Review calibration requirements.

i. Describe technical manuals and date availability for support

J. Verify compatibility of proposed support equipment with the system
maintenance concept.

k. If a Logistic Support Analyeis (LSA} is not done, then revievw the
results of SE trade-off &tudier for each slternative support concept. Por
existing SE and printed circuit boards testers, review Maintainability data
resulting from the field uge of these eguipments., Review the cost difference
between systems using single or multipurpose SE vs. proposed new SE. Examine

2 gm= o - - = =Lt

technical feasibility in

37
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using existing, developmental, and proposed new SE. For mobile gystems,
review the mobility reguirements of support eguipment.

l. Reviev the relationshbip of ‘the computer resources in the
system/subsystex with those ip Automatic Test Bguipment (ATE). Relate this to
the development of Built In Test Bguipment (BITE) and try to reduce the need
for complex supporting SE.

m. Verify cn-equipment versus off-equipment maintenance task trade study
results, including support equipment impacts.

n. Review updated 1ist of reguired support eguipment.

40.2.4 Pngineerinc Data., Review Level ] engineering drawings for eace of
conversion to higher levels and, if available, revievw Level 2 and 3 drawings
for compliance with requirements. The review of engineering data, as defined
in paragraph .15, should consider the checklist items discussed in para
100.6, as properly tailored.

40.3 Pvaluation of Electrical, Mechanicel K and Logical Designs
40.3.1 HWCIs. The material of paragraph 40.2.]1 above shall be evaluated to:

a. Determine that the preliminary detall design provides the capability
of satisfying the performance characteristics paragraph of the HWCI
Development specifjications.

b. Estalbish compatibility of the HWCI operating characterigtics in each
wode with overall system design requirements if the EWCI is involved in
nulti-mode functions. -

c. Establieh the existence and nature of physical and functional
interfaces between the HWCI and other items of equipment, computer scoftware,
and facilities.

40.3.2 CSCle. The material of paragraph 40.2.2 above shall be evaluated to:
a. Determine whether all interfaces between the CSCI and all other
configuration items both internal and external to the cystem meet the
requirepents of the Software Requirements Specification and Interface
Reguirements Specification(sl}.
b. Determine whether the top-level design embodies all the requirements

of the Software Requirements Specification and Interface Requirements
Specification(s).

Supersedes page 3B of 4 June 1985
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c. Determine whbether the approved design methodology bas been used for
the top-level desion.

4. Deterpine whether the appropriate Buman Fectors Bngineering (HFE)
principals have been incorporsted in the design.

e. Determine wbether timing and sizing constraints have been met
throughout the top—level design.

f. Determine whether logic affecting system and nuclear Bafety has been
incorporated in the desgign.

3Ba
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{11) survivability/Vulnerability {including noclear)

{(12) Producibility and manufacturing
(13) Sransportability, Packaging and bandling

(14} Buman Pngineering end Biomedical Requiresents (including Life
Bupport and Crew Staticn Requirements)

(15) &tandardization

(16) Design versus Logistice Trade—offs

(17) Support equipment requircments
d. Interface control drawings
e, MNock-ups, breadboards, and/or prototype hardware
£f. Depign analysic and test data

g. System Allocation Document for BWCI inclusion at each scheduled
location.

h. 1nitial Manufacturing Readiness {for example, manufacturing
engineering, tocling demonstrations, development and proofing of new

materialg, processes, methods, toeling, test eguipment, procedures, reduction
of manufacturing risks to acceptable levels).

i. Preliminary VECPs and/or formal VECPs

3. 1ife cycle costs

k. Detall design informatjon on 21] firmware to be provided with the
Bystex.

l. Verify corrosion prevention/contro}l congiderations to insure
materjals have been chosen that will be compatible with operating enviromment.

m. Pindinge/Status of Quality Assurance Program
50.2.2 CS8CI&.

a. Softwvare Detailed Design, Data Base Design, and Interface Design
Document{s). 1n cases where the CDR is conducted in increments, complete

Jdocurents to support that increment shal)l be available.

b. Supporting documentation describing results of analyses, testing,
etc., &8 mutually agreed by the contracting agency and the contractor.

Bupersedes page 55 of 4 June 1985
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c. System Allocation Document for CSCI inclusion at each scheéuled

location.

d. Computer Resources lntegrated Support Document,
e. Software Prograzmer’s Manual
f. Pirmware Support Manual
g. Progress on activities required by CSCI PDR (para 40.2.2).
h. Updated operstion and support documents {(CSOM, SUM, CSDK).
i. Schedules for remaining milestones.

j. Dpdates since the lact reviev to all previously delivered moftware
related CDRIL jtems.

EN 2 7 [=4 = 4 'E =A%
DU SUPPOTL n_gua.Pu.rcut \OL /I

a. Review reguirements (paragraphe 50.2.1 and 50.2.2) for SE.

b. Verify maximum considerations GPE SE

¢. ld8entify existing or potential SE provisioning problems

é. Determine qualitative and guantitative adeguacy of provisioning
drawings and data

€. Review reliability of SE

f. Review Jlogistic support reguirements for SE items

9. Review Calibration requirements

h. Review documentation for SE.
50.2.4. Engineering bata. Continuing from the results of the Preliminary
Design Review {PDR), review engineering data as defined in para 3.15, as to
suitability for intended use. The review should consider the checklist items

discussed in para 100.6, as properly tailored.

50.3 Detajiled Evaluation of Electrical, Mechanical, and Logical Desiqns

50.3.1 BWCIs. Detaijled block diagrams, schematicse, and logic diagrams shall
be compared with interface control drawings to determine system

—_— i i L "

compatibility. Analytical and available test data shall be reviewed to inbBure -
the hardware Development Specification has been satisfied.

Supersedes page 56 of 4 June 1985
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50.3.1.1 The contractor sball provide inforsation on firmware which is
included in commercially available egquipment or to be included in equipment

dsveloped under the contract. Pirmware in this context includes the
aicroprocessor and associated sequence of micro-instructions necessary to
perfora the allocated tasks. As a minimam, the information presented during

CDR shall provide

56a
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70. Punctional Configuration Audit.

70.1 General. The objective of the Punctional Configuration Audit (PCA)
shall be to verify that the configuration item's actual performance complies
with its hardware Development or Svftware Requirements and Interface
Requirements Specifications. Test data shall be reviewed to verify that the
hardware or computer software performs ag required by its functional/allocated
configuration identification. Por configuration item:s developed at Governmant
expense, an FCA shall be a prerequisite to acceptance of the configuration
item. For goftware, a technical understanding aball be reached on the
validity and the degree of campleteness of the Software Teat Reports, and as
appropriate, Corputer System Operator’s Manual (CSOM), Software User's Banual
{50M)}, and Computer Syster Diagnoatic Manuel (CSDM).

b | 1 h B p § ‘ A——
70.1.1 Th & coEmplex conf

progressive baai:, whan 20 specified by the contracting agency, throughout the
configuration item's development and culminates at the cozxpletion of the
qualification testing ¢of the confiquration itex with a reviev of all
discrepancies at the fina) PCA., The Fci shall be conducted on thst
configuration of the configuration itex which is representative (prctotype o
preproduction) of the configuration to be released for production of the
opersétional inventory quantities. When 2 prototype or preproduction article
i& not produced, the PCA Bhall be conducted onh a first production article.

Por canes whare configuration item gualification can only be édetermined

through integrated system testing, FCA's for such configuration items will not
be considered complete until completion of such integrated testing.

n ite may e soandustb-ad on oa
1 dvCEH R8Y of CONUUCLEU vu =

70.1.2 Recommendations of configuration item acceptance or non-acceptance Lo
the local contract management agency are based upon and governed by procedures
and requirements outlined in subsequent paragraphs.

70.1.3. Continuing with the results of the Critical pDesign Review {(CDR),
review engineering data as defined in paras 3.15, as to the suitahility for
intended use. The reviev ghould consider the checklist items discussed in
para 100.6, as properly tailored.

70.2 Contract Reguirements

70.2.1 The gchedules for the FCA shall be recorded on the configuration item
development record by the contractor. A configuration item cannot be audited
without the contracting agency authentication of the functional and allocated
baseline. 1n 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 FCA.

70.3 Contractor Respongibility

70.3.1 Prior to the PCA date {(for configuration items to be audited), the
contractor zhall provide the following information to the contracting agency
{this information shall be provided in addition to the general requiresents of
Section 4.):
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4. Contractor representation(the test manager should be in attendance].
b. Jdentification of items to be audited:

{1) Naomenclatnre

(2) Specification identificatior number

{3) configuration item mmber

(4) current listing of all devistions/waivers against the
configuration item, either requested of, or approved by the contracting agency.

(5) 6Status of Test Program tc test configured jitems with auntomatic
teat equipment {(when applicable).

70.4 Procedures and Requirements

70.4.1 Tbe contractor'’s test procedures and results shall be reviewed for
compliance with specification requirements.

70.4.2 The following tesmting information shall be available for the PCA team.

A. Test plans, specifications, descriptions, procedures, and reporte for
the configuration item.

b. A complete list of successfully accomplished functional tests during
vhich pre—-acceptance data was recorded.

€. A complete list of succeseful functional tents if detailed test data
are not recorded.

d. A complete list of functional tests required by the specification but
not yet performed. (To be performed a& a system or subgystem test).

€. Preproduction and production test results.

70.4.3 Testing accomplished with the approved test procedures and validated
data (witnessed) shall be sufficient to insure configuratiorn item performance
as get forth in the specification Section 3 and meet the guality assurance
provisions/qualification requirements contained in the specification Section 4.

70.4.4 Pror those performance parameters which cannot completely be verified
during testing, adequate analysis or simulation shall have been accomplished.
The results of the analysls or simulations will be sufficient to insure
configuration item performance as outlined in the specification.
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70.4.5 Teat reports, procefures, and data used by the FCA team &hall be made
2 matter of record in the PCA minutes,

70.4.6 A list of the contractor's internal documentatijon (drawings) of the
configuration itex shall be reviewed to insure that the contractor bas
documented the pbysical cunfiguration of the configuration item for which the
test data are verified.

70.4.7 Drawings of BWCI parts which are to be provigioned should be
selectively sampled to-assure that test data essential to manufacturing are
included on, or furniched with, the drawings.

70.¢4.€6. Configuretion Items (Cle) which fail to pass quality ssaurance test
provisions are to be analyxed as to the cause of failure to pase. Appropriate
corrections shall be made toc both the CI and associsted engineering dats
before a CI is subjected to requalification.

70.4.9 A checkligt shall be developed which identifies documentation and
hardware and computer software to be avallable and tasks to be accoxmplished at
the PCA for the configuration item. &5ee Pre-FCA checksheet.

70.4.10C Retests or additional tents shall be performed to assure coxpliance
with paragrapb 70.4.3.

70.4.11 Acknhowledge accomplishment of partial completion of the PCA for those
configuration items whose gualification is contingent upon completion of
integrated systems testing.

70.4.12 P
a. ‘The contractor shail provide the PCA team with a2 briefing for each
CSC! being audited and shall delineate the test results and findings for each
CSCl. A5 a minimum, the discustsion shall include CSC] requirements that were

not met, including & proposed solution to each item, an account of the ECPs
incorporated and tested as well as proposed, and a generzl presentation of the
entire CSCI test effort delineating problem areas as well ag accomplishments.

b. An avdit of the formal test plans/descrintions/procedures shall be
rade and compared against the official test Jata, The results shall be

checked for completeness and aceuracy. Deficiencies shall be documented and
made a part of the FCA minutes. Completion dateg for all discrepancies shall

be clearly established and documented.

€. An audjt of the Software Test Reports £hall be performed to validate
that the reportg are accurate and completely de&cribe the CSCI tests.
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d. All ECPs that bave been approved shall be reviewed to ensure that

they bhave been technically incorporated and varified.

e. All updated to previously delivered documents shall be reviewed to
enpure accuracy and consistency throughout the documentation set.

f. Prelipinary and Critical Degign Review minutes shall be examined to
ensure that all findingse have been incorporated and corpleted.

g. The interface requirements and the testing of these requirements
xball be reviewed for CECls.

bh. Review dates base characteristics, storage allocation data and timing,
and sequencing characteristics for compliance with specified requirements.

70.% PomEt Audit Actions

70.5.1 After completion of the PCA, the contractor shall publish and
distribote copies of FPCA minutes. The contracting agency afficially
acknowiedges coxpletion of the PCA as indicated in paragraph 4.2.4.

70.5.2 The accoxplisheent of the PCA ghall be recorded on the configuration
ites Development Reccord by the contractor.
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B0. Physical Confiquration Audit {(PCA)

80.1 General. The Physicel Configuration Au@it (PCA) sball be the formal
examjnation of the as-built version of a configuration item against its design
documentation in order to establish the product baseline. After successful
completion of the audit, all subseguent changes are processad by engineerisg
change action. The PCA also determines that the acceptance testing
requirements prescribed by the docusentation is adeqQuate for acceptance of
production units of a configuratjon item by gquality assurance activities. The
PCA includes a detailed pudit of engineering drawings, specifications,
tectnical data and tests utilized in production of HWKIs and a detailed audit
of decign documentation, listings, &néd manuals for CSCIs. The review sbhall
include an audit of the released engineering documentation and quality control
records to make sure the as-buiid or as-coded configuration iz reflected by

thiz documentation. Por scftvare, the Software Product Specification and

Version Description bocument shall be a2 part of the PCA review.

80.1.1 The PCA shall be conducted on the first article of configuration items
end those that are a reprocurement 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 pbe delivered by & new contractor even though PCA wae previously
accomplished on the first article delivered by a different contractor.

80.1.2 Formal approval by the contracting agency &¢I the configuration iten
Product specification, and the satisfactory completion of & PCA results in
establishment of the product baseline.

80.1.3 Recommendatjons of configquration item acceptance or nonacceptance to
the responsible contract administration office (CAO) are baged upon and
governed by procedures and requirements outlined in subsegquent paragraphs.

B0.1.4 A final review ghall be made of all operation and support documents
(i.e.,, Computer System Operator's Manual (CSMOM), Software User's Mauval (SUM},
Computer Syetem Diagnostic Manual (CSDM), Software Programmer‘'s Manual (SPH),
Firmware Support Kanual (PSM)) to check format, completeneas, and conformance
with applicable data item descriptions.

80.1.5. Continuing with the results of the Punctionasl Configuration Audit
{PCA), review engineering data as defined in para 3.15, as to the suitability
for intended use. The review should consider the checklist items discussed in
para 100.6, as properly tailored.

B0.2 Contract Requirements

80.2.1 The schedules for the PCA shall be recorded on the confiquration item
Development Record by the contractor. A current set of lietinge ghall be
provided for each CSCI being audited. The contractor shall submit the final
draft of the
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product specification for the configuration item to be audited to the
contracting agency for reviev prior to PCA,

B80.3 Contractor Responsibility

80.3.1 The contractor shall provide the following informetion to the
contracting agency i{this information shall be provided in accordance with the
general instructions of Section 4 and the contractural requirements):
&, Contractor representation {the test manager should be in attendance).
b. 1Jdentification of items to be accepted by:
{1) Nomenclature
(2) Specification ldentification Number
(3) cConfiguration item ldentifiers
{4) Serial Numbers
{5) Drawing and Part Numbers
§

XS TAamb
L AUT LA

{(7) Code ldentification Numbers
{8) Software inventory numbering system

€. A list delineating all deviationgs/waivere against the configuration
item either requested or contracting agency approved, -

B0.3.2 The PCA cannot be performed unless date pertinent to the configuration
item beiny sudited 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:

s, Configuration item product specification.

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

c. <Complete Bhortage list.

d. Acceptance test procedures and associated test data.

€. Engineering drawing index including revision letters. -

-l
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non—complex system some reviews may not be required, or, if required, mey be
limited in Scope. The tailoring procedures discussed earlier should result
elther in the exclusion of MIL-STD-1521 or in a tajilored EIL=5TD-1521 that
reflects a limited scope technical reviewv effort. Conversely, in a very
complex developwent the review process will increase in levels and numbers of
reviews,

L. 1n addition to the above, the degreeo of application 1= dependent upon
the configuration item state of development (example, hew design vs.
commercially available) or the degree of any modifications, if involved. Por
example: & newly developed item may reguire the majority of the reviev
topics/items and audite, while a commercially available configuration ites
with the appropriate documentation, i.e., verified test results,
specifications, drawings, etc. may require reviews or audits limited to its
application to the prograr and ite interfaces, 1In the case of wmodified
designt one must consider the degree and effect of the modifications, Reviews
and sudits may be likited to the modifications and their interfaces.

100.5 Schedulincg of Technical Reviews and Auditse

The schedule for Technical Reviews and Auditc ir extremely important. If they
are conducted too early, the item for review will not be adeguately defined.
Conversely, if the review ig toc late, the progran cosmitments could bhave been

sade erronecusly, and correction will be both adifficult and costly. for

planning purposes, & good method for scheduling technical reviews is to relate
them to the documentation regquirements. Por example, Bchedule & PDR after the
hardware bevelopment Specification or Software Top Level Design Document and
Software Test Plan are available, Bince the essence of the PDR is to asBess
the contracter's approach to meeting these requirements of these documents.
Scheduling of audits are dependent not only on documentation availability but
2lso on hardware/software avallability, and the completion of the scceptance
qualification tests. Table 1 contains 2 1list of the primary documentation
agnociated with each review or avdit and the egtimated time phasing:

100.6. Tailoring Guidance for Engineering Data Reviews. Engineering Dats
teviews are conducted as part of the formal design reviews/audits in
MIL-5TD-1521, UOge Pigure 5, Review Checklist for Engineering Data, to belp
prepare for and conduct these reviews and audits. RKRote discrepancies on
Pigure 6, Engineering Data Discrepancy Sheet. Because reviews and audite are
successively more detailed, more items on the checklist will apply as the
program progresses. When all reviews and audits are completed, all itemns on
the tailored checklist should be accomplished.
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TABLE 1

SCHEDULIRG REVIEWS AND AUDITS

Time Phaze

Dsually accoxplisbed in the
Concept Exploration phase.
Bowever, may be used in
other phaseg when the

119a

Primary Documentation

various analysis and
trade study reports used
to develop the
system/segrent
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110. Production Readiness Review (PRR)

110.1 Por specific guidance, gsee APSCR B4-2, Production Readiness Review.

123
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REVIEW CHECKLIET POR ERGINEERIRC DATA

1. Tee following questions and conciderations should be used prior to
condlucting an engineering data review, These are suggested guidelines, and
should be used as such.

IX. Pre-briefing preparation:
a. Ansver these questione:
1. What i3 the purpose of the Review?
2. What does tbe Contract require?
3. EBow will the dravings be used?
b. Arrange briefings:
1. The Contractor ehall brief the team on contractual reguirements
and atatus,
2. The Engineering Data Managerment Officer (EDMO) or Chairperson
sbould brief the tear on the reviev procedures.
3. Discuse corrective action procedures.

III. The bData Review:
a. Bulld the package:

l. Select pample of top assembly drawings.

2. Look at Parts List of the top assembly or major subassembly
dravinge.

3. Are other subassembly érawings listed in the top parts list?

4. Are 2ll drawings listed in the top parts list savailable?

5. Are all drawings listed in the subsssembly parts list available?

€. 15 manufacturing planning documentation available?

b. Examine the engineering data for the following:

1. 15 the drawing legible and suitable for reproduction?

2. Are processes/specifications listead?

3. Look at notes on &l) drawings. Are &ll notes understandable?
Are notes cleay and concise?

4. Are peculiar symbols, abbreviations, etec, explaineg?

5. Are all dimengions and tolerances shown?

6. 1 the material identified?

7. Are any reports referenced? If so, are they supplied in the
package? )

B. Are coples of non-government specifications supplied a5 part of
the package?

9. Cortect use of limited rights legends (DAR/FAR]?

10. Are control drawings (particularly Source and Specification
Control) properly used and marked? {DOD-STD-100)

11. Are hardness critical items and hardness critical process
markings correct?

12. Are electrostatic discharge sensitive {(ESDS) symbology and
cautions included, as appropriate?

13. Bave changes been incorporated as required in the contract?
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lé. Are index and data listse available and correct?
15. 18 there & distribution statement on each plece of engineering

data?

16. Bave specific marking requirements {MIL-STD-130) been defined?

17. Are acceptance test regquirements included on all
subasserbly/detall drawings for items that might be spared separately by
competitive reprocurement?

18. 1s the proper engineering design information included for the
level of drawing stated in the contract?

1%. Could a military etandard or specification be used in lien of
drawings?

20. Are spplicable security clasgifications marked correctly?

2l. Are the contractual requirements adequate?

22. Does the drawing package appezr tc be adeguate to support the
intended end use (i.e. logistics support, competitive reprocurement, etc)?

- - 1 Aafd - i
¢©. Record all deficiencies/discrepancies on the Engineering Dats

Discrepancy Sheet (see Pigure €) in sufficient detall to completely define the
probler and action required for compliance.

At the end of the review, the EDM0 {or Reviev Team Chief) collects all
discrepancy csheets, signs them, and determines appropriate disposition. After
resolution of dAiscrepancies, the sheete will be filed in the Engineering Dats

Files.
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Sheet _ of
FIGURE &

{ PROGRAM EAME)
Bngineering pata Discrepancy Sheet

{To be used with the Review Checklist)

5

DD T M [ =]
Pl ARV o

TYPE OF REVIER:

REVIEWER'S NAME DRAWING/DOCUOMENT RUMBER REV | DATE
DISCREPANCIES
ACTION REQUIRED/COMPLIANCE DUE DATE

PROGRAM OFPFPICE EDMO (or Team Chief) Signature

AIR LOGISTICS EDMO SIGNATURE

ACTION AGENCY: Contractor Program Office
Contract Administration Office Other

This block to be used by Action Agency

DISCREPARCIES CORRECTED BY:

(Signature) {(Date)

After resolution, return to the Frogram Office EDMO
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