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DEPARTMENT OF DEFENSE
WASHINGTON, D.C. 203C:

Technical Reviews ancd Audits for Systems, Equipments, and Computer
Software

1. This Mil.zary Standard is approved for use by all Departments
and Agencies of the Department of Defense.

<. Beneficial comments (recommendations, additions, deletions)
and any pertinent data which may be of use in improving this
document should be addressed to: Commander, Hq ESD/ALET, Hanscom
AFB, MA 01731 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this
document or by letter.
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. MIL-STD-1521B
. FOREWORD

This standard has been designed to take advantage of current
rechnological advancemernt and management procedures :n conducting

reviews and audits.
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SECTICON 1
SCOPE

1.1 Purpose. This standard prescribes the requirements for the
conduc:t o©of Technical Reviews and Audits on Systems, Equipments,
and Computer Sofrwvare,

1.2 Classification. The following technical reviews and audits
shall be selected by the program manager a: the appropriate phase
of program development. GZach review/audit is generally described
in Section 3, Definitions, and more specificaliy defined in a

separatée appendix.

System Reguiremen:s Review (SRR)
System Design Review (SDR)

Softwvare Specification Review (SSR)
Preliminary Design Review (PDR)
Critical Design Review (CDR)

Test Readiness Review (TRR)
Functicnal Configuration Audit (FCA)
Physical Configuration Audit (PCA]
Formal Qualification Review (FQR)
Production Readiness Review (PRR!

NOTE: A typical engineering end test flow relative to program
activities is illustrated in Figure 1.

1.3 Application. Technictal Reviews ‘and Audits defined herein
shall Dbe conducted in accordance with this standard to the extent
specified in the contract clauses, Statement of Work (SOW), and
the Contract Data Requirements List. Guidance in applying this
standard is provided in Appendix J. The contracting agency shall
tailor this standard to require only wvhat is needed for each
individual acguisition.

172
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2.1 Reference documents are not included in this
Statement of Work shall be referenced for applicable documents.
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SECTION 2

REFERENCED DOCUMENTS
document. The

(Copies of specifications, standards, dravings, and

publications required by contractors in connection with
specific procurement functions should be obtained from the
contracting agency or .as directed by the contracting

officer).
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SECTION 1
DEFINITIONS
TECHNICAL REVIEWS AND AUDITS
3.1 System Reguirements Reviev (SRR). The objective of this
review is to ascertain the adequacy ol the contractor's efforts in
defining system reguirements. Iz will be conducted vhen a

significant portion of the system functional requirements has been
established.

3.2 System Design Review (SDR). This review shall be conducted to
evaluate the optimization, correlation, completeness, and risks
associated with the allocated technical requirements, Also
included (s a summary reviev of the system engineering process
which produced the allocated technical regquirements and of the
engineering planning for the next phase of effort. Basic
manufacturing consideraticens will be reviewed and planning for
production engineering in subsequent phases will be addressed.
This reviev will be conducted vhen the system definition effort
has procceded to the point wvhere system characteristics are
defined and the configuration items are identified.

3.3 Software Specificetion Review (SSR). A review of the
finalTzed Computer Software Configurazion Iltem (CSCIl) requirements
and operational concept. The SSR is conducted vhen CsCI
requirements have been sufficiently defined to evaluate the
contractor's responsiveness to and interpretation of the system,
segment, oOr prime item level requirements. A successful SSR is
predicated upon the contracting agency's determination that the
Softwvare Requirements Specification, Interface ReqQuirements
Specification(s), and Operational Concept Document form a
satisfactory basis for proceeding into preliminary softvare
design.

3.4 Preliminary Desigqn Review (PDR]}. This review shall be
conducted for each contiguration item or aggregate of
configuration items to (1} evaluate the progress, technical
adequacy. and risk resolution (on a technical, cost, and schedule
basis) of the selected design approach, (2) determine its
compatibility -with performance and engineering speciality
requirements of the Hardvare Configuration Item (HWCI) development
specification, (3) .evaluarte the degree of definition and assess
the technical risk associated with the selected manufacturing
methods/processes, and (%) establish the existence and
compatribility of the physical and functional interfaces amcrng the
configuration item and other i:ems of equipment, facilities,
computer software, and personnel. For CSCls, this reviev will
focus ~ on: {l1) the evaluation of the progress, consistency, and
technical adequacy of the selected top-level design and test
approach, (2) compatability betveen scftwvare requirements and
preliminary design., and {3) on the preliminary version of the
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operation anc support documents.

3.5 Critical Desien Review (CDR). This reviev shall be conducted
for —each configuration item when detail design is essentially
complete. The purpose of this review will be to .(l) determine
that the detail design of the configurartion item under review
satisfies the perf{ormance and engineering specialty requirements
of the HWCI development specifications, (2) establish the detail
design compatibility ameong the configuration item and other items
of equipment, facilities, computer software and personnel, (3)
assess configuration item risk areas (on a technical, cost, and
schedule basis), (4) assess the results of the producibility
analyses conducted on system hardwvare, and (5) review the
preliminary hardvare product specifications. For CSCIs, this
reviev will focus on the determination of the acceptability of the
detailed design, performance, and test characterigstics of the
design solution, and on the adequacy of the operation and suppor:
documents.

3.6 Test Readiness Review (TRR). A reviev conducted for each CSCI!
to determine whether the solftware test procedures are complete and
to assure that the contractor is prepared for formal CSCI! testing.
Soitware test procedures are evaluated for compliance with
software test plans and descriptions, and for adeguacy in
accomplishing test requirements. At TRR, the contracting agency
3ls0 reviews the results of informal soitwvare testing and any
updates to the coperation and suppert documents. A successful TRR
is predicated on the contracting agency's determination that the

software test procedures and informal test results form a

satisfactory basis for proceeding into formal CSCI testing.

3,7 Functional Configuraticen Audit (FCA), A formal audit to
validate that the development of a conliguration item has been
completed satisfactorily and that the configuration item has
achieved rthe performance and functional characteristics specified
in the functional or alleceted configuration identification. in
addition, the completed operation and support documents shall be
reviewved,

3.8 Physical Confiauration Audit {PCA). A technical examination
of a esignate configuration 1tem to verify that the
confiquration item "As Built” conforms to the technical
documentation which defines the configuration item,

1.9 Formal Qualification Review (FQR). The test, inspection, or
analytical process by vhich a group of ceonfiguration items
comprising the system are verified to have met specific
gontracting agency conrractual performance requirements
(specifications or equivalent). This reviev does not apply to
hardware or software requirements verified at FCA for the
individual configuration item.
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3.10 Production Readiness Review (PRR). This reviev is intended
to determ:ine the status of completion of the specific actions
which must be satisfactorily accomplished prior to executing a
production go-ahead decision. The review is accomplished in an
incremental fashion during the Full-Scale Developmen: phase.
usually two initial reviews and one final review to assess the
risk in exercising the production go-ahead decision. In its
earlier stages the PRR concerns itself with gross level
manufacturing concerns such as the need for identifying high
risk/low yield manufacturing processes or materials or the
requirement for manufacturing development effort to ‘satisfy design
requirements. ‘The reviews become more refined as the design
matures, dealing with such concerns as ‘production planning,
facilities . allocation, incorporation of producibility-oriented
changes, identification and fabrication of tools/test eguipment,
long lead item acquisition etc. Timing of the incremental PRRg is
a function of program posture and is not specifically locked in to
other reviews,

OTHER DEFINITIONS

3.11 For further guidance on cost terminology see the latest
edition of DODT 5000.33, Uniform Budget/Cost Terms and

Definitions.

3.12 New titles are being phased in for the levels of maintenance.
They are (with their former terms): on Equipment
(Organizational), Off Equipment - On Site (Intermediate), Off
Equipment - Qff Site (Depot). See the latest edition of AFR
66-14, Equipment Maintenance Policies, Objectives, and
Responsibilities,

3.13 For definitions of the various levels of repair, see the
latest edition of MIL-STD-2B0OA, Definition ¢f item Levels, Item
Exchangeability, Models, and Related Terms.

3.14 Configuration item. BRBardwvare or software, or an aggregation
of both, which 1is designated by ¢the contracting agency for
configuration management.

1/8
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SECTION 4
GENERAL REQUIREMENTS

4.1 Contractor Participation and Responsibilities. The contractor
shall be responsible for conducting the lechnical Reviews and
Audits in accordance with the following requirements except -as
amended by the contract.

4.1.1 Subcontractors .and Suppliers. The contractor shall be
responsible tor insuring that subcontractors, vendors, and
suppliers participate in formal Reviews/Audits, as appropriate.
4.1.2 Location. Unless othervise specified in the Statement of
Work, the Reviews/Audits shall be conducted at the contracter's
facility or at a designated subcontractor facility, if approved by
the contracting agency. Accordingly, the contractor shall be
required to provide the necessary resources and material to
perform the Review/Audit effectively. This includes the following
items to the extent appropriate for the type and scope of
Review/Audit required by the contract:

a. Meeting agenda/plans
b. Conference room((s)

C. Applicabie system engineering data, specifications,
drawings, manuals, schedules, and design and test data '

d. Specialty study results
e. Trade study results
f. Risk analysis results

g. Mockups, breadboards, in-process hardware, and finished
hardwvare

h. Test methods and data

i. Meepting minutes

4.1.3 Contrac:zor Reguirements. The contractor shail be
responsible ‘or estap.isning the time, place and agenda for each
Review/Audit in consonance with the master milestone scthecdule,
subject to coordindation with the contracting agency. Th:is should
be accomplished sufficiently in advance of each Reviev/Audit to
allow adequate preparation for the mee:ting by both the contractor
and the contracting agency (see 6.2). In addition, the contractor
shall:

4.1.3.1 Insure =hat each Review/Audi: schedule is competible with
the availability of the necessary information and contract

E
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articles, e.g., system engineering data, trade study results..
producibilicy analysis results, risk analysis results,
specifications, manuals, drawings, reports, hariware, softvare, or
mockups.

4.1.3.2 Prepare for each Reviev/Audit in sufficient detail
consistent “ith the scope and magnitude ©of the Review/Audit.

4.1.3.3 Designate a Co-Chairperson for each Reviev/Audit.
Participating contracror and subcontractor personnel or those
chosen to make presentations shall be prepared to discuss in
technical detail any of the presented material within the scope of
the review.

4.1.3.4 Provide a2 stenographer or other acceptable method to
record inputs to official meeting minutes. Minutes shall be
recorded only as dictated by either Co-Chairperson and shall
consist of significant gquestions and answers, action items,
deviations, conclusions, recommended courses of action resulting
from presentations or discussions. Conclusions from discussions
conductad Quring side meetings shall be summarized in the main
meeting &t an appointed time, and appropriate comments shall be
read into the official minutes. Recommendations not acceptegd
should also be recorded together with the reason for
non-acceptance. The minutes of each daily sescion shall be
available for review by both the cortractor.and contracting agem:y'
personnel at the conclusion of each day’'s session (see 6.2).

4.1.3.5 Clearly record all action items in the minutes and
identify whether contracting agency and/or contractor action is

required for its rescolution. (See Figure 2 for Sample Action Item
Form).

3.1.3.6 Publish and distribuze official minutes. .

4.2 Consracting Agency Participation.

4.2.1 Serves as Co-Chairperson.

4.2.2 Provides the name, organization, and security clearance of
each participating individual to the contractor prior to each
Review/Audic.

4.2.31 Reviews the daily minutes and ensures that they reflect all
significant con:tracting agency inputs.

4.2.4 Provides formal acknowledgement to the contractor of the

accomplishment of each Review/Aaudit after receipt of Review/Audit

minutes (see 6.1). The contracting agency establishes the

adequacy of the contractor's reviev performance by notification
£ .

8. Approval -- ro indicate that the reviev was satisfactoril.

10
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completed.

b. Contingent approval =-- to indicate that the reviev is not
considered accomplished until the satisfactory <cempletion of
resultant aciion items.

c. Disapproval -- to indicate that the reviev was seriously
inadeguate.

4.3 Sample Forms. A sample action item form and sample
certification a:ztachment are provided for guidance ‘purposes (see
‘Figures 2, 3 and 4).

11/42
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SECTICN 5

DETAILED REQUIREMENTS

appropriate Reviews or Audits will be conducted

as

specified in the folloving appendices {(as selected and/or modified
in the contracz:):

5.1.1
5.1.2
5.1.3
5.1.4
5.1.5
5.1.6
5.1.7
S.1.8
5.1.9
5.1.10

5.1.12

System Requirements Review. See Appendix A.
System Design Review. See Appendix B.

Sofrware Specification Review. Sée Appendix C.
Preliminary Design Reviev. See Appendix D.
Critical Design Review. See Appendix E.

Test Readiness Review. See Appendix F,
Functional Configuration Audit. See Appendix G.
Physical Configuration Audit. See Appendix H.
Formal Qualification Review., See Appendix I.

Application Guide For Tailoring MIL-STD-1521.
Appendix J.

Production Readiness Review, See Appendix K.

13/14
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SECTION b
NOTES

6.1 lIlntended use. This standard prescribes the requirements for
conducting Tecnnical Reviews and Audits on Sys:ems, Equipments,
and Computer Softwvare. Official acknovledgement by the
contracting agency of the accomplishment of a Review/Audi: is not
to be interpreted as approval of statements made in the minutes or
of matters discussed at the Review/Audit and does not relieve the
contractor from requirements which are -a part of the contract.

6.2 Data requirements list and cross reference. When this
standard i§ used in an acquisition which incorporates a DD Form
1423, Contract Data Requirements List (CDRL), the data
requirements identified belov shall be developed as specified by
an approved Data ltem Description (DD Form 1664) and delivered in
accordance with the approved CDRL incorporated into the contract.
When the provisions of the DOD FAR clause on data requirements
{currently DOD FAR Supplemen: 52,227-7031) are invoked and the DD
Form 1423 is not ured, the data specified below shall be delivered
by the <contractor 1in accordance wvith the contract or purchase
order requirements Deliverable datz required by this standard is
cited in the following paragraphs.

Paragraph No. Data Reguirement Title Applicable DI!D No.
4.1.3 Conference Agenda DI-A-7088

4,1,3.4 Conference Minutes : DI=-A-7089

(Da:a item descriptions related to this standard, and identified

section 6 will be approved and listed as such in DOD.
5000 19-L., vol. 11, AMSDL. Copies of data item descriptions
required by the contrac:tors in connection with specific
acquisition functions should be obtained from the Naval
Publications and TForms Center or as directed by the contracting

officer.)

6.3 Changes from previous issue. Asterisks or vertical lines “are
not used in this revision to :dentify changes wi:h respect to the
previous issue due to the extensiveness of the changes.

15
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ACTION ITEM
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10. System Reguirements Reviev (SRR).

10.1 Generai. The SRRs are normally conducied during the system
Concept CExploration or Demonstration and Validation phase. Such
reviews may be conducted at any time bur normally will be
conducted af:ter the acccmplishment of functional analysis and
preliminary requirements allocation (to
operational/maintenance/training Hardware Configuration Items
(HWCIs), Computer Software Configuration Items (CSCIs), facility
configuration items, -manufacturing considerations, -personnel and
human factors) to determine initial direction and progress of ‘the
contractor's System Zngineering Management effort and his
convergence upon an optimum and complete configuration. .
10.2 Purpose. The total System Engineering Management activity
and 1ts output shall be reviewed for responsiveness to the
Statement of Work and system/segment requirements. Contracting
agency direction teo the contractor will be provided, as necessary,
for continuing the techrical program and system optimization.

10.3 Items to be Revieved, Representative items to be revieved
include the results of the following, as appropriate:

a. Mission and Requirements Analysis
b. Functional Flov Analysis

c. Preliminary Reguirements Allocation
d. System/Cost Effectiveness Analysis

e, Trade Studies (e.g., addressing system functions in
hardware/firmwvare/scftvare)

f. Synthesis
g. Logistics Support Analysis

h. Specialty Discipline Studies (i.e., hardware and softvare
‘reliability analysis, emaintainability analysis, armament
integration, electromagnetic compatibility,
ssurvivability/vulnerabilicy (including nuclear), inspection
methods/technigques analysis, energy ‘management,
-environmental considerations).

i. System Interface Studies
. Generation of Specificetions

Program Risk Analysis

F.3 .
.

-

. Integrated Test ?lanning

19



Downloaded from http://www.everyspec.com
MIL-STD-1521B
APPENDIX A
m. Producibility Analysis Plans
n. Technical Performance Measurement Planning
©o. Engineering Integration
p. Data Management Plans
g.- Configuration Management Plans
r. System Safety
s. Human Factors Analysis
t. Value Engineering Studies
u.. Life Cycle Cost Analysis
v, Preliminary Manufacturing Plans
w. Manpower Requirements/Perscnnel Analysis

x. Milestone Schedules

10.3.. The contractor shall describe his progress and problems in:
(the .

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

10.3.1.2 Risk avojdance/reduction and control (the
interrelationships with trade-off{ studies, test planning, hardware
proofing, ané technical performance measurement shall be

discussed, as appropriate).

10.3.1.3 Significant trade-offs among stazed system/segment
specification regquirements/consiraints and resulting engineering
design requirements/constraints, manufacturing methods/process
constraints, and logistic/cost of ownership
requirements/constraints and unit production cost/design-to-cost
objectives,

10.3.1.4 1Identifying computer rescurces of the system and
partitioning th system into HWCIs and CSCls, Include any
trade-off stufies conducted o evaluyate alternative approaches and
methcds for meeting operationai needs and to cetermine the effects
of constraints on the system. Alsc include any evaluations of
logistics, technology. cost, schecdule, resource limitations,
intelligence estimates, etz,, made to determine their Impact on
the system. n addition, address the fellowing specific tradeoffs
related to lomputer rescurces:

20
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a. Candidate programming languages and computer architectures
evaluated in light of DoD requirements for approved higher
order languages and stancdard instruyction set architectures.

b. Alternative approaches evaluated for implementing security
requiremencts. If an apprcach has been selected, discuss how
it is the most ecohomical balance of elements which meet the
total system reqguirements.

€. Alternative approaches identified for achieving the
operational and support concepts, and, for joint service
'programs, opportunities for interservice support.

10.3.1.5 Producibility and -manufacturing considerations which
could impact the program decision such as critical components,
materials and processes, tooling and test equipment development,
production testing methods, long lead items, and
facilities/personnel/skills requirements.

10.3.1.6 Significant hazard consideration should be made here to
develop requirements and constraints to eliminate or control these
system associated hazards.

10.3.2 Information which the contractor identifies as being useful
to his analysis and available through the contracting sgency shall
be requested prior to this review (e.g., prior studies,
operational/support factors, cost factors, safety data, test
plan(s), etc.). A separate SRR may be conducted for cach of the
operational support subsystems depending upon the nature and
complexity of the progranm,.

10.4 Post Review Action., Afrer completing the SRR, the contractor
shall™ publish™ and distribute copies of Review minutes. The
contracting agency officially acknowledges completion of the SRR
as indicated in paragraph 4.2.4.

21/22
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20. System Design Review (SDRJ.

20.1 General. The SDR shall be conducted to evaluate the
. e ———————— . » -
pptimization, traceability, correlation, zompleteness, and the
risk of the allocated requirements, including the corresponding
test requirements in fulfilling the system/segment requirements
(the functional baseline). The reviev encompasses the total
system requirements, i.e., operations/maintenance/test/training
hardvare, computer softwvare, facilities, personnel, preliminary
logistic support considerations. Also included shall be a summary
review of the System Engineering Management Activities ({(e.g.,

mission and requirements analysis, functional analysis,
requirements allocation, manufacturing methods/process selection,
program risk analysis, system/cost effectiveness analysis,

logistics support analysis, trade studies, intra- and inter-
system interface studies, integrated test planning., specialty
discipline studies, and Configuration Management) which produced
the above system definition products. A technical understanding
shall be reached on the validity and the degree of completeness of
the following information:

a. System/Segment Specification

b. The ergineering design/cost of the system (see Section 3,
UDefinitions).

€. Preliminary Operational Concept Document
d. Preliminary Software Requirements Specification
e, Preliminary Interface Reguirements Specificationis)
f. As appropriate:
(1) Prime ltem Development Specification
(2) Critical ltem Development Specification

20.2 Purpose. An SDR shall be conducted as the final review prior
to the submittal of the Demonstration and Validation .Phase
products or &8s the initial Full Scale Development Reviev for
systems not requiring a formal Demonstration and Validation Phase
but sufficiently complex to warrant the formal assessment of the
allocated reguirements {(and the basis of these regquiremen:s)
before proceeding with the preliminary design of HWCis or the
detailed requirements analysis for CSCls. The SDR is primarily
concerned with the overall review of the operatricnai/suppert

requirements (i.e., the mission reguirements), updated/completed
System/Segment Specification requirements, allocated performance
reguirements, programming and manufacturing

methods/processes/planning, and the accompl!ishment of the System
Engineering Management activities to insure that the definition
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effort products are necessary and sufficient. The purposes of the
SDR are to:

20,2.1 Insure that the updated/completed System/Segment
Specification is adequate and cost effective in satisfying
validated mission requirements.

20.2.2 Insure that the allocated requirements represent a complete
and optimal synthesis of the system requirements.

20.2.3 Insure that the technical program risks are identified,
ranked, avoided, and reduced through:

a. Adequate trade-offs (particularly for sensitive mission
regquirements versus engineering realism and manufacturing
feasibility to satisfy the anticipared production quantities
of corresponding performance requirements);

b. Subsystem/component hardware proofing;

€. A responsive test program; and

d. Implementation of comprehensive engineering disciplines
{e.q., worst case analysis, failure mode and eff.ects.
analysis, maintainability analysis, producibility analysis

and standardization.)

20.2.4 lIdentify how the final combination of operations,
manufacturing, maintenance, logistics and test and activation
requirements have affected overall program concepts; quantities
and types of equipment, unit product cost (see Section 3,
Definitions, paragraph 3.11), compuier software, personnhel, and
facilities.

20.2.5 Insure that a technical understanding of requirements has
been reached and technical direction 1s provided to the
contractor.

20.3 Iltems to be Reviewed. The SDR shall include a review cf the
followving items, as appropriate:

20.3.1 System Engineering Management Activities, e.g.:
a. Mission and Recguirements Analysis
b. Functional Analysis
€. Reguirements Allocation
d. S8ystem/Cost Effectiveness .

e. Synthesis
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£. sSurvivabilizy/Valnerability {including nuclear)
. Reliability/Maintainability/Availability (R/M/A)
h. Electromagnetic Compatibility
i. Logistics Suppert Analysis (to address, &8s appropriate,
integrated logistics support including logistics support
ggg?fpt. maintenance, supply, -softvare sypgport facilities,
j. System Safery (emphasis shall be placed on . system hazard
analysis and icdentification of safety test regquirements)
k. Security
1. Human Factors
m. Transportability (including Packaging and Handling)
n. System Mass Praoperties
. o. Standardization_
. p. Electronic Warfare
g. Value Engineering
r. System Growth Capability
s. Program Risk Analysis
t. Technical Performance Measurement Planning
u. Producibility Analysis and Manufacturing
v, Life Cycle Cost/Design to Cost Goals
wv. Quality Assurance Program
x. Environmenzal Conditions (Temperature, Vibration, §Shock,
Humidity, etc.!
y. Training and Training Support
Z. Milestone Schedules
aa., Softwvare Development Procedures
. 20.3.2 Results of significant trade studies, for example:
.a. Sensitivity of selected ™mission requirements versus
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realistic performance paramerers and cost estimates.

b. Operations design versus maintenance design

t. System centralization versus decentralization

d. Automated versus manual operation

e. Reliability/Maintainability/Availability

f. Commercially available items versus new developments

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

h. Testability “rade studies (Allocation of fault
detection/isolation capabilities between elements of
built~in test, on boarc/on-site fault detection/isolation
subsystems, separate support equipment, and manual
procedures)

i. Size and weight

j. Desired propagation characteristics versus recduction in
interference to other systems (optimum selection of
frequencies) .

k., Performance/logistics trade studies

1. Life cycle cost reducticn for different computer programming
languages

m. Functional allocation between hardware, software, firmwvare
and personrel/procedures

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

©o. Sensitivity of performance parameters versus cost
p. Cost versus performance

g. Design versus manufacturing consideration

r. Make versus buy

s. Software developmen: schedule

20.3.3 Updated design requirements for operacions/maintenance
functions and items.

20.3.4 Updated requirements for manufacturing methods anc‘..
Processes.

26



Downloaded from http://www.everyspec.com

MIL-STD-15218B
+APPENDIX B

20.3.5 Updated operations/maintenance requirements for facilities.

20.3.6 Updated requirements for operations/maintenance personnel
and training.

20.3.7 Specific actions to be performed include evaluations of:

a.

b.

System design feasibility and system/cost effectiveness

Capability of the .selected —-configuration to rmeet
requirements of the System/Segment Specification

Allocations of system requirements to
subsystems/configuration items

Use of commercially available and standard parts
Allocated inter- and intra~ system interface requirements

Size, weight, and configuration of HWCIs to permit
economical and effective transportation, packaging, and
handling consistent with applicable specifications and

standards

Specific design concepts which may require development
towvard advancing the state-of-the-art

Specific subsystems/components which may require “hardware
proefing® and high-risk long-lead time items

The ability of inventory items ¢to meet overall system
requirements, and their compatibility with configuration
item interfaces

The planned system design in view of providing mpulti-mode
functions, as applicable

Consideraticns given to:

{1} tnterference caused by the external -environment to the
system and the system to the external environment.

(2) Allocated performance characteristics of all system
transmicters and receivers toe identify potential
intra-system electromagnetic (EM) incompatibilities.

{3) Non-design, spurious and harmonic system performance
characteristics and their effect on electromagnetic
environments of operational deployments.

value Engineering s:iudies, preliminary Value Engineering
Change Proposals {(VECPs) and VECPs (as applicable).
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20.3.8 Reviev the Preliminary Operational Concept Document, and
sections 1.0, 2.0, 3.0, 5.0, 6.0, and 10.0 of the System/Segment
Specification, all available HWCI Development Specifications,
preliminary Softwvare Reguirements, and Interface Requirements
Specifications for format, content, technical adequacy,
completeness and traceability/correlation to the validated
mission/support requirements. All entries marked "not applicable
(N/A)® or "to be determined (TBD)" are identified and explained by
the contractor.

20.3.5 Review section 4.0 of the System/Segment Specification, all
available hardware Development Specifications, and preliminary
Software Requirements and Interface Requirements Specifications
for format, content, technical adequacy, and completeness. All
available test documentation, including HWCI/subsystem and system
test plans, shall be reviewed to insure that the proposed test
program satisfies the test requirements of section 4.0 of ail
applicable specifications. All entries labeled "not applicable
(N/A)® or "to be determined (T3D)" 1in section 4.0 of any
applicable specification are identified and explained by the
contractor.

20.3.10 Review the system, HWCI, and CSCl design for interaction.
with the natural environment. If any effect or interactien is no
completely understood and further study is regJuired, or it i
known but not completely compensated for in the design, the
proposed method of resolution shell also b2 reviewed. All
proposed environmental tests shall be reviewed for compatibility
with the specified natural environmental conditions.

20.3.11 Maintenance f{unctions developed by the contractor to
determine that support concepts are valid, technically feasible,
and understood. In particular, attention is given to:

a. R/M/A considerations in the updated System/Segment
Specification

b. Maintenance design characteristics of the system

¢c. Corrective and preventive maintenance requirements

d. Special equipment, tools, or material required

e. Requirements or planning for automated maintenance analysis

f£. Item Maintenance Analysis compatibility with required
maintenance program wvhen weapon is deployed

g. Specific configuration item support requirements

h. Forms, procedures, and technigques for maintenance analysis .
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i. Maintenance related trade-of!{ studies and findings (includes
commercially available equipment, softwvare fault diagnostic
techniques)

j. Logistic cost impacts

k. Support procedures and tools for computer software which
facilitate software modification, improvements, corrections

and updates
l. Hardness critical items/processes

20.3.12 System compliance with nuclear, non-nuclear and laser
hardening reguirements. High risk areas or design concepts
requiring possible advances of the state-of-the-art as a result of
survivability ¢gritieria shall be identified, and prepared
approach({es) to the problem reviewved. PrepareZ test programs
shall be reviewed for sufficiency and compatibility with the
specified threat environment and existing simulation test
facilities,

20.3.13 The optimization, traceability, completeness, and risks
associated with the allocated technical requirements, &ard the
adeguacy oI allocated system requirements as a basis for
proceeding with the development of hardware and software
configuration items. Include any available preliminary Software
Requirements and Interface Requirements Specifications.

20.3.14 Manufacturing (HWCls onlvy),

20.3.14.1 Production feasibility and risk analyses addressed at
the SRR shall be updated and expancecd. This effort should review
the progress made in reducing production risk and evaluate the
risk- remaining for consideration 1in the Full Scale Development
Phase. Estimates of cost and schedule impacts shall be updated.

20.3.14.2 Review of the Producticon Capability Assessment shall
include:

20.3.34.2.1 A reviev of production tapability shall be
accemplished which will constitute an assessment of the
facilities, materials, methods, processes, eguipment and skiils
necessary to perform the full scale development ard preduction

efforts. Identification of requirements <to upgracde or develop
manufacturing capabilities shall be mace. Requirements for
Manuiacturing Technology (MANTECH) programs will also be

identified as an element of this production assessment.

20.3.14.3 Present the management controls and the
design/manufacturing engineering approach :o assure tha: the
equipment is producibie,
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20.3.14.4 Present a review of trade-off studies for design
requirements against the requirement for producibility,
facilities, tooling, production test equipment, inspection, and
capital equipment for intended production rates and volume,

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

20.4 Post Review Action. After completing the SDR, the contractor
shall publish and distribute copies o©of Reviewv Minutes. The
contracting agency officially acknowledges completion of the SDR
gs indicated in paragraph 4.2.4.
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30. Software Specification Review {(SSR).

30.1 General. The SSP shall be a formal review of a CSCi's
requirements as specified in the Software Requirements
Specification and the Interface Requirements Specification(s).
Normally, it shall be held after System Design Review but prior to
the start of CSCI preliminary design. A collective SSR for a

roup of configuration items, treating each configuration item
individually, may be held when such an approach is advantageous to
the contracting agency. 1Ilts purpose is to establish the allocated
baseline for preliminary CSC! .design by demonstrating 'to the
contracting agency the adequacy of the Scoftware Requirements
Specification (SRS}, 1Interface Requirements Specification(s)
(IRS), and Operational Concept Document (OCD),

30.2 ltems to be reviewved. The contractor shall present the
following items for review by the contracting agency:

a. Functional overview of the CsC1I, including inputs,
processing, and outputs of each function.

b. Overall CSCI performance requirements, including those for
execution time, storage regquirements, and similar
constraints,

c. Control flow and data flow between each of the software
functions that comprise tne CSCI.

d. All interface requirements betwveen the CSCI and all other
configuration items both internal and external tc the

system,

e. Qualification requirements that identify applicable levels
and methods o©of testing for the sofrware requirements that
comprise the CSCI.

f. Any special delivery requirements for the CSCI.

g. Quality factor requirements; i.e., Correctness, Reliability,

Efficiency, Integrity, Usability, Maintainability,
Testability, Flexibility, Portability, Reusability, and
Interoperability.

h. Mission reguirements of the system <=and its associated
operaticnal and suppor: environments.

i. Functions and characteristics of the computer system within
the overall system.

j. Milestone schedules.
k. Updates since the last review to alli previously delivered
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softwvare related CDRL items,
l. Any actions or procedures deviating from approved plans.

30.3 Post Review Action, After completing the SSR, the contracior
shall publish eand distribute copies of Review Minutes. The
contracting agency officially acknowledges completion of the SSR
as indicated in paragraph 4.2.4,.

30.3.1 The accomplishment of the SSR shall be recorded on the
configuration item Development Record by the contractor (see
MIL-STD-4813, Appendix VI1).
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40. Preliminary Design Reviev (PDR)

40.1 General. The PDR shall be a formal technical review of the
basic design approach for a configuration item or for a
functionally related group of configuration items. It shall be
heid after the hardware Development Specification{(s), the Softwvare
Top Level Design Document (STLDD), the Software Test Plan (STP),
the HWC! Test Plan, and preliminary versions of the Computer

‘System Operator's Manual (CSOM), Software User's Manual (SUM),

Computer System Diagnostic Manual (CSDM), and Computer Resources
Integrated Support Document (CRISD) -are available, but -prior to
the start of detailed design. For each configuration item the
actions described belowv may be accomplished as a single event, or
they may be spread over several events, depending on the nature
and the extent of the development of the configuration item, and
on provisions specified in the contract Statement of Work. A
collective PDR for a group of configuration items, treating each
configuration item individually, may be held vhen such an approach
is advantageous to the contracting agency:; such a8 collective PDR
may also be spread over several events, as for a single
cor.figuration item. The overail technical program risks
associated with each configuration item shall! also be reviewed on
a technical, cost, and schedule basis. For software, a technical
understanding shall be reached on the validity and the degree of
completeness of the STLDD, STP, and the preliminary versions of
the CSOM, SW4, CSDM, and CRISD.

40.2 Items to be Reviewed. The contractor shall present the
follovingc for review Dy the contracting agency:

40.2.1 HWCls:

a. Preliminary design synthesis of the hardwvare Development
Specification for the item being reviewved.

b. Trade-studies anéd design studies resuits (see 'paragraph
20.3.2 of SDR for a representative listing).

c. Functional flow, requirements allocation data, and schematic
diagrams.

d. Equipment layout drawings and preliminary drawings,
including any proprietary or restricred
design/process/components .and information,

e. Environment control and thermal design aspects

f. Electromagnetic compatibility of the preliminary design
g. Power distribution and grounding design aspects
h. Preliminary mechanical and packaging design of consoles,
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racks, dravers, printed circuit boards, connectors, etc.
Safety engineering considerations
Security engineering considerations

Survivability/Vulnerability {includirg nuclear)
considerations

Preliminary lists of materials, parts, and processes
Pertinent relability/maintainability/availability data
Preliminary wveight data

Development test data

Interface requirements contained in configuration item
Development Specifications and interface control daca (e.g.,
interface control drawings) derived from these requirements

Configuration item development schedule

Mock-ups, models, breadboards, or prototype hardware when

appropriate .

Producibility and . Manufacturing Considerations (e.g.,
materials, tooling, rtest equipment, processes, facilities,
skills, and inspection techniques}). 1Identify single source,
sole source, diminishing socurce.

Value Engineering Considerations, Preliminary VECPs and
VECPs (if applicablel}.

Transportability, packaging, and handling considerations

Human Engineering and Biomedical considerations (including
life support and Crewv Station Requirements).

Standardization considerations

Deacription and characreristics of commercially available
equipment, including any optional capabilities such as
special features, interface units, special instructions,
controls, formats, etc., (include limitations of
commercially available equipment such as failure to mee:
human engineering, safety, and meintainability requiremen:s
of the specification and identify deficiencies).

Existing documentation (technical orders, commercial
manuals, etc.,) for commercially available equipment an
copies o©of contractor specifications used to procur
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equipment shall be made available for review by the
contracting agency.

Firmware to be provided wvith the system: microprogram logic
diagrams and reprogramming/instruction translation algorithm
descriptions, fabrication, packaging (integration technology
{e.g., LSI, MSI), device types (e.g., CMOS, PMOS}), and
special eguipment and support sofrvare needed for
developing, testing, and supporting the firmvare.

Life Cycle Cost Analysis

Armament compatibility

Corrosion prevention/control considerations

Findings/Status of Quality Assurance Program

40.2.2 CSCls:

Functional flow. The computer software functional flowvw
embodying all of the requirements allocated from the
software Requirements Specification and Interface

Requirements Specifjcation(s) to the individual Top-Level
Computer Software Components (TLCSCs) of the (CSCI.

. Storage allocation data. This information shall be

presented for each CSCl as a wvhole, describing the manner in
which available storage is allocated to individual TLCSCs.
Timing, sequencing requirements, and relevant eguipment
constraints used in determining the allocation are to be
included,

Control functions description. A description of the
executive control and start/recovery features for the CSCI
shall be available, including method of initiating system
operation and fearures enabling recovery from system
malfunction.

CSCI structure. The contractor .shall describe the top-level
structure of the .CSCI, the reasons for choosing the
components described, the development methodology which will
be used within the constraints of the available computer
resources, and any support programs wvhich will be required
in order to develop/maintain the CSCI structure .and
alleocation of data storage,

Security., An identification of unique security requirements
and a description of the techniques to be used for
implementing and maintaining security within the CSCI shall
be provided.
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Reentrancy. An identification of any reentrancy
requirements and a description of the techniques for
implementing reentrant rouzines shall be available.

Computer softvare development facilities. The availability,
adequacy, and planned utilization of the computer software
development facilities shall be acddressed.

Computer softvare development facility versus the
operational system. The contractor shall provide
information relative to unique design features which may
exist in a TLCSC in order to allow use within the computer
softvare development facility., but which will not exist in
the TLCSC installed in the operational system, The
contractor shall provide information on the design of
support programs not explicitly required for the operaticnal
system but which will be generated to assist in the
development of the CSCif{s). The contractor shall also
provide deteils of the Software Development Library
controles.,

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

Test tools. The contracter shall describe any special test
Systers, test data, data reduction tools, test computer
softvare, or calibration and diagnostic software that are
not deliverable under terms of the contract, but which are
planned for use during product development.

Description and characteristics of commercially available
computer resources, including any optional capabilities such
as special features, interface units, special instructions,
controls, formats, etc. Include limitations of commercially
available equipment such as Sailure to meet human
engineering, safety and maintainability reguirements of the
specification and identify deficiencies.

Existing documentation (technical orders, commercial
manuals, etc.} for commercially available computer resocurces
and copies of contractor specifications used to procure
computer resources shall be made available for review by the
contrac:ting agency.

Suppert resources, The contractor shall describe those
resgurces necessary 10 support the softwvare and firmwvare
during operational deployment o©f the system, such as
operational and support harcware and software, personnel,
special skills, human factors, configuration management,
test, and facilities/space,
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Operation and support documents, The preliminary versions
of the CSOM, SUM, CSDM, and CRISD shall be reviewed for
technical content .and compatability with the top-level
design documentation.

Updates since the last review to all previously delivered
softwvare related CDRL items,

Reviewv considerations applicable to iC.2.1 as appropriate.

40.2.3:Suonort:sqyipment (SE):

a.

b‘

Reviev considerations .applicable to paragnaph 40.2.1 and
§0.2.2 as apprQpriate.

Verify testability analysis resul:ts. For example, on
repairable intagrated circuit boards are test points
available so that failures can be isolated to the lowes:
level o©of repair (See Section 3 Definitions, for "Levels of
repair”™).

Verify that the Government furnished SE is planned to be
used to the maximum extent possible.

Review progress of long-lead time SE items, identified
through interim release and SE ReqQuirements Document (SERD)
procedures.

Review progress toward cdetermining total SE requirements for
installation, checkout, and test support requirements.

Review the reliability/maintainability/availability of
support equipment items.

Idéntify logistic support requirements for support equipment
items and rationale for their selection.

Review calibration requirements.

Describe technical manuals and data availability for support

-equipment .,

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

1f a Logistic Support Analysis (LSA) (s not done, then
review the results of SE trade-off studies (for each
alternative support concep:. For existing SE and printed
circuit board testers, review Maintainability data resulting
from the field use of these equipments. Review the cost
difference between systems using single or multipurpose SE
vs. proposed new SE. Examine technical feasibility in
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using existing, developmental, and proposed nev SE. For
mobile systems, reviev the mobility requirements of support

equipnment.

Review the relationship of the computer resources in the
system/subsystem with those in Automatic Test Equipment
(ATE), Relate this to the development of Built In Test
Equipment (BITE) and try to reduce the need for complex
supporting SE.

40,3 Evaluation of Electrical, Mechanical, and Logical Designs

40.3.1 HWCIs. The material of paragraph 40.2.1 above shall be

evaluated to;
a. Determine that the preliminary detail design provicdes the

capability of satisfying the performance characteristics
paragraph of the HWC! Development specifications.

Establish compatibiliry of the HWCI operating
characteristics in each mode with overall system degign
requirements if the HWCI is involved in multi-mode
functions,

Establish the existence and nature of physical and
functional interfaces between the BWCI and other items of
equipment, computer softwvare, and facilities. :

40.3.2 €SCls. The material of paragraph 40.2.2 above shall be
evaluated to: .

a.

Determine whether all interfaces between the CCSCI and ail
other configuration items both internal and external to the
system meet the requirements of the Software Requirements
Specification and Interface Reguirements Specificationi(s).

Determine whether the top-level design embodies all the
reguirements o©of the Software Regquirements and Interface
Requirements Specifications,

Determine whether the approved design methodology has been
used for the top-level design.

Determine vhether the appropriate Human Factors Engineering
(HFE) principals have been incorporated in the design.

Determine whether timing and sizing constraints have been
met throughout the top-level design.

Determine whether logic affecting system and nuclear safety
has been incorporated in the design.
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40.4 Electromagnetic Compatibility. Review HWCI design for
compliance witn electromagnetic compatibility/electromagnetic
interference {EMC/EMI} requirements. Use Electromagnetic
Compatibility Plan as the basis for this review, Check
application of MIL-STDs and MIL-Specs cited by the
system/equipment specification(s) to the HWCl/Subsystem Cesign.
Review preliminary EMI test plans to assess adequacy to confirm
that EMC requirements have been met.

40.5 Design Reliability.

40.5.1 Identify the guantitative reliability requirements
specified in the hardware Development and Scftware Reguirements
Specification(s), including design allocations, and the complexity
of the CSCls.

40.5.2 Review failure rate sources, derating policies, and
prediction methods. Review the reliability mathematical meodels
and block diagrams as appropriate.

40.5.3 Describe planned actions when predictions are less than
specified requirements.

40.%.4 Identify and reviev parts or components which have a
critical life or require special consideration, and general pian
for handling. Agencies so affected shall present planned actions
to deal with these compohents or parts. - ’

40.5.5 1dentify applications of redundant HWCI elements. Evaluate
the basis for their use and provisions for "on-line” switching of
the redundant element.

40.5.6 Review critical signal paths to determine - that a
fail-safe/fail-soft design has been provided.

40.5.7 Reviev margins of safety for HWCIs between functional
requirements and design provisions for elements, such as: power
supplies, transmitter modules, motors, and hydraulic pumps.
Similarly, review structural -elements; i.e., antenna pedestals,
dishes, and radomes :0 determine that adequate margins of safety
shall :be provided betveen operational stresses and design
streng:hs.

40.5.8 Review Reliability Design Guidelines fcr HWCIs to insure
that design reliability concepts shall be available and used by
equipment designers. Reliability Design Guidelines shall include,
as & minimum, part application guidelines {(elec:rical derating,
thermal derating, part parameter tolerances), part selection order
of prefecence, prohibited parts/materials, reliability
apportionments/predicticns, and management procedures to ensure
compliance with the guidelines,

a9



Downloaded from http://www.everyspec.com

MIL-STD-1521B
APPENDIX D .

40.5.9 Review for HWCIs preliminary reliability demonstration
plan: failure counting ground rules, accept-reject criteria,
number of test articles, test location and environment, planned
starting date, and test duration. .

40.5.10 Review elements of religbility program plan to determine
that each task has been iniriated toward achieving specified
requirements.

40.5.11 Review subcontractor/supplier reliability controls.

40.6 Design Maintainapbility

40.6.1 Identify the quantitative maintainability requirements
specified in the hardware Development and Softwvare Requirements
Specifications; if applicable, compare preliminary predictions
with specified requirements.

40.6.2 Review HWC] preventive maintenance schecdules in terms of
frequencies, durations, and compat:bility wvith system schedules.

40.6.3 Review repair rate sources and prediction methods.

40.6.4 Review planned actions when predictions indicate that.
specified requirements will not be attained.

40.6.5 Review planned designs for accessibility, testability, and
ease of maintenance characteristics (including provisions for.
automatic or operator-controlled recovery from
tailure/malfunctions}! to determine consistency vwith specified
requirements.

40.6.6 Determine if planned HWCI design indicates that par:s,
assemblies, and components will be S0 placed that there is
sufficient space to use test probes, soldering irons, and other
tools without difficulty and that they are placed so .that
structural members of units do not prevent access to them or their
ease of removal.

40.6.7 Reviev provisions for diagnosing cause(s) of failure; means
for 1localizing source to lowest replaceable element; adequacy and
locations of planned test points; and planned system diagnostics
that provide a means for isclating faults to and within the
configuration item ., This review shall encompass on-line
diagnostics, off-line diagnostics, and proposed technical orders
and/or commercial manuals.

40.6.8 Review for HWCls the Design for Maintainability Checklist

to insure that listed design principles shall lead to a mature
maintainability design. Determine that contractor design.
engineers are using the checkliist.
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40.6.9 Evaluate for MWCIs the preliminary maintainabiiity
demonstraticn plan, including number of maintenance casks that
shall be acccmplished; accept-reject criteria; general plans for
introducing faults into the HWCI and personnel involved in the
demonsiration.

40.6.10 Review elements of maintainability program plan to
determine that each task has been initiated tovards achieving
specified requirements.

40.6.11! Insure that consideration has been given to optimizing the
system/item from e maintainability anc maintenance viewpoint and
that it is supportable within the maintenance concept as
developed. Also, for HWCIs insure that a Repair Level Analysis
(RLA) has been considered.

40.7 Human Factors

40.7.1 The contractor shall present evidence that substantiates
the functional allocation decisions. The Review shall! cover all
operational and maintenance functions of the configuration item.
In particular, ensure that the approach to be followved emphacizes
the functiconal integrity of the man with the machine to accomplish

3 system operation,.

40.7.2 Reviewv design data, design descriptions and drawings on
system operations, equipments, and facilities to insure that human
performance requirements of the hardware Development and Softvare
Requirements Specifications are me:z. Zxamples of the types of
design information to be reviewed are:

a. Operating modes for each display station, and for each mode,
the functions performed, the displays and control used, etc.

b. The exact {ormat and content of each display, including data
locations, spaces, abbreviations, the number of digits, all
special symbols (Pictographic), alert mechanisms (e.g.,
flashing rates), etc.

€. The control and data entry .devices and formats including
keyboards, spec:ial function keys, cursor contrcl, etc.

d. The format of all operator inputs, zogether with provisions
for error detection and correction.

e. All status, error, and data printouts - including forma:s,
headings, cata units, abbreviations, spacings, coiumns, etc.

These should Dbe presented in sufficient éezail to allow
contracting eagency personnel to judge adequacy from a human
usability standpoint,. and design personnel o knowv what |is

‘required, -and test personnel to prepare tests.

. L
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40.7.3 Make recommendations to update the System/Segment, or
Software Requirements Specification and Interface Requirements
Specification(s) in cases where requirements for human performance
need to be more detailed.

40.7.4 Review man/machine functions to insure that man's
capabilities are wutilized and «chat his limitations are no:
exceeded.

40.8B Svstem Safety

40.8.1 Review results of configuration item safety analyses, and
gquantitative hazard analyses (i1f applicablel.

40.8.2 Review results of system and intra~system safety interfaces
and trade-off studies affecting the configuration item.

40.8.3 Review safety requirements levied on subcontractors.

40.8.4 Review known special areas of safety, peculiar to the
nature of the system (e.g., fuel handling, fire protection, high
levels of radiated energy, high voltage protection, safety
interlocks, etc.}.

40.8.5 Reviewv results of preliminary safety tests (if
appropriatel}.

40.8.6 Generally review adequacy and completeness of configuration
item from design safety viewpoint.

40.8.7 Review compliance of commercially available configuration
items or configuration item components with sSystem safety
requirements and identify modifications o such egquipment, if
required.

40.9 Natural Environment

40.9.]1 Review contractor’'s planned design approach toward meeting
climatic conditions (operating and non-operating ranges for
temperature, humidity, etc.) that are specified in the HWC:
Development Specification. :

40.9.2 Insure that the contractoer clearly understands the effec:
of, and the interactions between, tne natural aerospace
environmen: and HWCl design. in cases where the effect and
interactions are not known or are ambiguous, insure that studies
are in progress or planned to make these determinations.

40.9.3 Current and forecast natural aerospace environment
parameters may be needed for certain configuration items; e.qg.,
display of airbase concditions in a command and control system,
calculation of impacet point for a migssile, etc. Insure
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compatibilicy Dbetween the configuration item design and
appropriate meteorological communications by comparing
characteristics of the source (teletype, facsimiie, or data 1link)
with that of the configuration item, Insure that arrangements or
plans to obtain needed information have been made and that
adequate display of natuyral environmental information shall be
provided.

40.10 Equipment and Part Standardization

40.10.1 Eguipment and Compénents:

a. Reviev current and planned contractor actions to determine
that equipment or components for which standards or
specifications exist shall be used wvhenever practizal.
(Standard item with NSN should have first preferencel.

b. Reviev specific trade-offs or modifications that may be
required of existing designs if existing items are, or will
be, incorporated in the HWCI.

c. Existing designs will be reviewed for use or non-use based
on the potential impact cn the overall program in the
followving areas:

(1) Performance
(2) Cost
(3) Time
(4) Weight
(S) Size
(6) Reliability
(7) Maintainability
(8) Supportability
{9) Producibility
d. Review HWC! design to identify areas wvhere a practical

design change would materially increase the number of
standard items that cculd be incorporated.

e. Insure that Critical Item Specifications shall be preparec
for hardware items identified as engineering or logisrics
critical.
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40.10.2 Parts Standardization and Interchangeadility:

a. Review procedures to determine if maximum practical use will
be made of parts built to approved standards or
specifications. The potential impact on the overall program
is to be evaluated when a part buil: to approved standards
and specifications cannot be used for any of the following
reasons:

(1) Pertformance

(2) Weight

(3) Size

(4) Reliability/Mantainability/Availabilicy
(5) Supportability '

(6) Survivability (including nuclear)

b. Identify potcntial design changes that will permit a greater
use of standard or preferred parts and evaluate th
trade-offs. b

c. Insure understanding of parts control program operations for
selection and approval of parits in new design or major
modifications.

d. Review status of the Program Parts Selection List.

e. Review status of a:l non-standarcd parts icdentified.

+n
-

Review pending parts control actions that may cause program
slippages, such as non-availability of tested parts.

40.10.3 Assignment of QOfficial Nomenclature:

a. Insure understanding of procedure for obtaining assignment
of nomenclature and approval of nameplates.

b. Determine tha: a nomenclature conference has been held and
agreement has been reached with the contracting agency on

the level of nomenclature; i.e,, svstem, set, central,
group, component, sub-assembly, unit, e:c.

+0.11 value Engineering

40.11.1 Review the Contractor's in-house incentive Value
Engineering Program, which may include but not be limited to th
following: .
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a. Contractor's Value Ergineering organizazion, policies and
procedures,

b. Contractor's Value Engineering Training Program.
¢t. Potential Valve Engineering projec:s, studies and VICPs.
d, Schedule of .planned Value Engineering :=asks/even:s.

e. Policies and procedures for subconirac:zor Value EZngineering
Programs,

30.12 Transportability

40.12.1 Review HWCI :c determine if design meets contrac:s
requirements governing size and wvweigh: to permit economical
handling, loading, securing, transporting, and disassembly for
shipment within existing capabilities of military and commercial
carriers. Identify potential outsized and overweight items,
ldentify system/itens defined as beihg hazardous. Ensure
packaging afforded hazardous items complies with hazardous
materials regulations.

40.12.2 Identify HWCIs requiring special temperature and hunidity
control or those possessing sensitive and shock susceptibility
characteristics. Determine special <transportation requirements
and availability for use with these HWCis.

40.12.3 Review Transportability Analysis o determine that
transportation conditions have been evaluateéd anc that these
conditicns are reflected in the design of pcrotective, shipping,
and handling devices. in addition to size and weight
characteristics, determine that analysis includes provisions for
temperature and humidity controls, minimization of sensitivity,
susceptibility to shock, and transit damage.

+20.13 Test

40.13.1 Review .all changes to the System/Segment, HWC1I
Development, Software Requirements, anc. nterface Requirements
Specifications subsequent to the established Allccated Baseline to
determine vhether Section 4.0 of ali these specifications

adequately reflects these changes.

40.13.2 Reviev information ¢to be provided by the contrac:or
regarding test concepts for Development Test and Evaluation (DTLE)
testing (both informal and formal). Information shall include:
a. The organization and responsibilities cf the group that wiil
be responsibie for test,

ala
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b. The management o0f his in-house development test effort
provides for:

(1) Test Methods (plans/procedures)

(2) Test Reports

{3) Resclution of problems and errors

{4) Retest procedure

{5) Change control and configuration management

{6) Ildentification of any special test tools that
are not deliverable under the contract.

¢. The methodology to be used to meet quality assurance
requirements/qualification requirements, including the test
repeatability characteristics and approach to regression
testing.

d. The progress/starus of the test effort since the previous
reporting milestone,

40.13.3 Reviewv status of all negative or provisional entries such.

as "not applicable (N/A}" or “to be determined (TBD)®" in Section
4.0 of ¢the System/Segment, hardware Development, Softwvare
Requirements or Interface Requirements Specifications. Review all
positive entries for technical adeguacy. Insure that associated
test documentation includes these changes.

10.13.4 Review interface test requirements specified in Section
3.0 of the hardware Development, Software Reguirements, and
Interface Requirements Specifications for compartibility, currency.
technical adequacy, elimination of redundant test. Insure that
all associated test documents reflect these interface
regquirements.

40.13.5 Insure that all test planning documentation has been
updated to include new test support reguiremencts and provisions
for long-lead time support requirements.

40.13.6 Review contractor test data from prior testing to
determine if such data negates the need for additional testing.

40.13.7 Examine all availabie breadboards, mock-ups, or devices
which will be used in implementing the test program or which
affect the test program, for program impact.

40.13.8 Reviewv plans for software Unit testing to ensure that

they: .
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Address Unit level sizing, timing, angd accuracy
requirements.

Present general! and specific reguirements that «will be
demonstrated by Unit testing.

‘Describe the required tes:~unique support sofsvare,
hardware, and facilities and the inzerrelationship of these
items.

Describe how, when, and from where the test-unique support
items vill be obtained.

Provide test scheduies consistent with higher level plans.

40.12.9 Reviev plans for CSC integraition testing 0 ensure that

they:

b.
o -

d.

e.

£

- .

Define the type vf testing required for each level of the
software structure above the unit level.

Present general and specific requirements that will be
Aemonstrated by CSU integration testing.-

Describe the required test-unique support software,
hardware, and facilities.and the interrelationship of these -
items.

Describe how, when, and from where the test-unique support
items will be obtained,

Describe CSC integration test management, to include:

(1) Organization and responsibilities of the test team

[ .1

{2) Control procedures to be applied during test
{3) Test reporting
(4) Review of CSC integration test results

(S5) Generation of data to be used in CSC
integration testing.

Provide zest schedules consistent with higher level plans.

40.13.10 Reviev plans for formal CSCl testing to ensure that they:

a.

.‘

Define the objective of each CSC! test, and relate the test
to the softwsare regquirements being tested.
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€. Describe support software, nardware, and facilities required
for CSCI tes:ing; and how, when, and from where they will be
obtained.

b. Relate forma! CSCI tests to other test phases.

d. Describe CSC! test roles and respensibilities.

e. Describe requirements for Government-provided scftwvare,
hardware, facilities, data, and documen:zation.

f. Provide CSC! tes: schedules consistent with higher-level
plans.

g. identify sol:vare requirements that will be verified by each
formal CSC: test.

40.13 Maintenance and Maintenance Data (HWCIs)

40.14.1 Describe System Maintenance concept for impact on dJdesign
and SE. Review adequacy of maintenance plans. Coverage shall be
provided for On Equipment (Organizational), O©ff Equipment - On

Site (Intermediste}), Off Equipment - O0ff Site {Depotr’ level
maintenance of Government Furnished Equipment (GFE}, and
Contractor Furnished Equipment (CFE!. {See Section 3,
Definitions, para .12 for levels of maintenance.)} .

40.14.2 Determine deqgree of ynderstandin of the background,
purpose, regquirements, =end usage of Maintenance {(failure) Data
Collection and Historical/Status Records. (Ref Data Item titled,
"Reliability and Maintainability Data Reporting and Feedback
failure Summary Reports”™).

40.14.3 Describe method of providing Maintenance, Failure,
Reliability, Maintainability Data to contracting agency.

40.14.4 Describe hov requirements are submitted to the contrac:ing
agency for Zguipment Classification (12Q/CL) Codes (formerly Work
Order Number Prefix/Sulfix Codes}) when this requirement exists.

40.14.5 Reviev plans for (and status of) Work Unit Coding of the

equipment. dcrk Un:it codes shall be available for documentirng
Maintenance Da:a commencing with configuration i:tem/Subsysten
Testing. (Ref. Data Item <titied “"Technical Orders” and the

=0.15 Spares and Government Furnished Property (GFP).

40.15.1 Review lcgistics and provisioning plannirg =c¢ insure ful!
understanding of scope of requirements in these areas and that a
reasonable time-phased plan has been developed for accomplishment.
Of specific ccrncern are the areas cf: provisioning requirements,.

8
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GFP usage, and spare parts, and support during installation,
checkout, and test.

40.15.2 Review provisioning actions and 1identify existing or
potential provisioning problems - logistic critical and leong-lead
time items are identified and evaluated against use of the interim
release requirements.

40.15.3 Review plans for maximum screening and usage of GFP, and
extent plans have been implemented.

40.15.4 Reviev progress toward determining and acquiring total
installation, checkout, .and test support regquirements.

40.16 Packaging/SDPE (Special Design Protective Scuioment)

40.16.1 Anelyze all available specifications (System/Segment, HWC!
Develcopmen:, Softwvare Regquiremaents, Interface Requirements, and
Critical ltems) for packaging (Section 5) requirements for each
product fabrication and material specification.

40.16.2 Evaluate user/operational support requirements and
maintenance concepts for effect and influence on package design.

40.16.3 Establish that time phased plan for package design
development is in consonance with the development of the egquipment

design.

40.16.31 Review planned and/or preliminary equipment designs for
ease of packaging and simplicity of package design, and identify
areas where a practical design change would materiaily decrease
cost, veight, or volume of packaging required.

40.16.5 Review reguirements for SDPE necessary to effectively
support configuration item during transportation, handling and
storage processes. Insure SDPE is categorized as a configuration
item utilizing specifications conforming to the :types and forms as
prescribed in the contract. Review SDPE development/product
specifications for adequacy of performance/interface requirements.

40.16.6 Determine 1initial package design baselines, concepts,
parameters, constraints, -etc., ‘to the extent possible st this
phase of the configuration item development process.

40.16.7 Insure previously cdeveloped and approved package design
data for like or similar configuration items is being utilized,

40.16.B Establish plans for trade studies to determine =the most

economical and desirable packaging design approach needed to
satisfy the functiona] performance and iogistic requirements.
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40.16.10 Review Section 5 of Specification to insure full
understanding by contractor for contractor requirements. Identify
package specification used for hacardous materials,

40.16.9 Verify the adequacy of the prototype package design.

40.17 Technical Manuals

40.17.1 Reviev status ©of the "Technical Manual Publications Plan"
to insure :hat all aspects of the plan have been considered to the
extent that all concerned agencies are apprised of the technical
manual coverage to be obtained wunder this procurement. The
suitability of available commercial manuals and/or modifications
there:zo shall also be determined.

40.17.2 Reviev the availability of tezhnical manuals for
validation/verification during the latter phases of DTLE testing.

40.17.3 I1f a Guidance Conference was not accompiished or if open
items resulted from it, then review as applicable provisions for

accomplishing TO in-process reviews, validation, verification,
prepublication, and postpublication revievws,

40.18 System Allocation Document

40.18.1 Review the Draft System Allocation Document Ior.
completeness and technical adegquacy to extent completed.

40.18.2 The f{ormat shall provide the following minimum
information:

Drawving Number

Issue

Rumber of{ Sheets

Location

.Configuration Item Number
Title

?art Number

Serial Number
Specification Number
Equipment Nomenclature
Configuration Item Quantity
Assembly Drawing

XSO N OW
[ * - L] 1 ] - > -

40.19 Desian Producibility and Manufacturing

40.19.1 The contracteor shall demonstrate and present evidence that
manufacturing engineering will be 1ntegrated into the design

process.

S0
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3. The contractor shall provide evidence of perforaing
producidility analyses on deve opment hardwvare trading of?
cesign requirements against manufacturing risk, cost,
production, volume, and ex:isting capability/availadility.

Evidence of such analyses may be in <the contractor's own
format but must conclusively demonstrate that in-depth
analyses vere performed by quslified
organizations/individuais and the results of those analyses
will be incorporated in the desigh.

b. Preliminary manufacturing engineering ang preduction
planning demonstrations shall adéress: material and
component selection, preliminary produczion sequencing,
methods and flow concepts, new processes, manufacturing
risk, equipment and facility utilization for intended rates
and volume, production in-process and acZeptance test and
inspection concepts. (Efforts te maximize productivity in
the above areas should be demonstrated.)

c. Management systems to be wutilized will insure that
producibility angd manufacturing considerations are
integrated throughout the FSD effort.

40.19.2 The producibility and manufacturing concerns identified in

the SRR and the SDR shall be upcated and expanded to:

a. Provide evidence thasz concerns identified in the
Manufacturing Feasibility Assessment and the Production
Capability Estimate have been addressed and that resclutions
are planned or have been performed.

b. Make recommendaticns including manufacturing technology
efforts and provide a schedule of necessary actions te the
program office to resclve opern manufacturing concerns and
reduce manufacturing risk.

40.20 Post Review Action

40.20.1 After completing the PDR, the contractor shall publish and
distribute copies of Reviev minutes. The contracting agency
officiaily sacknowledges completion of a PDR as indicated in
paragraph ¢.2.43.

40.20.2 The accomplishment of zhe PDR shail De recorded on the
cenfiguration item Developmen: Record by the contrac:or.

(V]
—
s
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S50. Critical Design Reviev

50.1 General. The CDR shall be conducted on each configuration
item prior to fabrication/preduction/coding release to insure that
the detail design solutions, as reflected in the Draf: Hardwvare
Product Specification, Softwvare Detailed Design Document (SDDD),
Data Base Design Document(s) (DBDD(s)), Interface Design
Document(s) (1DD(s) ), and engineering dravings satisfy
requirements established by the hardware Development Specification
and Softvare Top Level Design Document (STLDD}). CDR shall be held
after the Computer Softwvare OQOverator’'s Manual (CSOM), Scoftvare
User's Manual {(SUM), Computer System Diagnostic Manual (CSDM),
Software Programmer's Manual (SPM), and Firmware Support Manual
(FSM) have been updated or nevly released. for complex/large
configuration items the CDR may be conducted on an incremental
basis, i.e,, progressive reviews are conducted versus a single
CDR. The overall technical program risks associated with each
configuration item shall also be revieved on a technical {design
and manufacturing), cost and schedule basis. For softwvare, a
technical understanding shall be reached on the validity and the
degree of completeness of the SpDD, IDD{s), DBDD(s), STD, CRISD,
SPM, and FSM, and preliminary versions of the CSOM, SUM, and CSDM.

£$0.1.1 Egquipment/Facilities confiquration iitems. The detajl
design as ExscIosea By the hardware Product Specification,
dravings, schematics, mockups., etc., shall be reviewed against the
BWCI Development Specification performance requirements. For
other than facilities, the result of a successful CDR shall be the
establishment of the design baseline for detailed
fabrication/production planning i.e., the contractor is permitted
to use the detail design as presented at CDR and reflected in the
hardware Product Specification for planning for production and, if

specifically authorized, for initial fabrication/production
effores.
50.1.2 Computer Software configuration iiems (C8Cls). The CDR for

a CSC! shall be a {ormai technical review of the CSCI detail
design, including data base and interfaces, The CDR is normally
accomplished for the purpose of establishing integrity of computer

L ]
software design at the level of a Unit's logical design .prior to

coding and testing. CDR may be accomplished at a single review
meeting or in increments during the development process
corresponding 0 periods at which components or groups of
components reach the completion of logical design. The primary
product of the CDR is a formal identification of specific software
documentation which vill be released for coding and -testing. By
mutual agreement Dbetween the contractor and the contracting
agency, CDRs may be schecduled concurrently for two or more (CSCIs.

50.1.2.1 Since computer software development {5 an iterative
process, the completion of a CDR for a CSCI is not necessarily
sufficient for maintaining adequate visibiiity into the remaining
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development effort through testing.

50.1.2.2 Additional In-Progress Reviews may be scheduled

vhich address:

a. Response to outstanding action items

b. Modifications to design necessitated by approved ECPs or
design/program errors

c. Updating sizing and timing data

d. Updated design information, as applicable

e. Results obtained during in-house testing, including problems
encountered and solutions implemented or proposed.

50.2 Items to be Reviewed. The contractor shall present the

" folloving for review by the contracting agency:

50.2.1 HWCIs

a.

Adequacy ©f the detail design reflected in the draft:
hardware Product - Specification in satisfying the
requirements of the HWCI Development Specification for the
item being reviesved.

Detail engineering drawings for the HWC! including schematic
diagrams.

Adequacy of the detailed design in the following areas:
(1) Electrical design

(2) Mechanical design

(3) Environmental con:trol and thermal aspects

(4) Electromagnetic compatibility

(5) Powver generation and grounding

(6) Electrical and mechanical interface compatibility
(7) Mass properties

(8) Religbilitys/Maintainability/Availabilisy

(9) System Safe:y Engineering

(10) Security Engineering
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(11) Survivability/Vulnerabilizy (including nuclear)
(12) Producibility and Manufacturing
{13) Transportability, Packaging and handling

{(14) Human Engireering and Biomedical Reguirements (including
Life Support and Crewv Station Requirements)

{15) Standardization
(lé) Design versus Logistics Trade-oifs

Interface control drawvings

Mock-ups, breadboards, and/or prototype hardware

Design analysis and test data

System Allocation Document for HWCI inclusion at each
scheduled location.

Initial Manufacturing Readiness {for example, manufacturing
engineering, tooling demonstrations, development and
proofing of new materials, processes, methods, toocling, test
equipment, procedures, reduction of manufacturing risks to
acceptable levels). :

Preliminary VECPs and/or formal VECPs
Life cycle costs

Detail design information on ail firmvare to be provided
with the system.

Verify corrosion prevention/control considerations to insure
materials have been chosen that will be compatible with
operating environment.

Findings/Status of Quality Assurance Program

50.2.2 C5Cls.

a.

Softwvare Detailed Design, Data Base Design, and Interface
Design Document(s). In cases wvhere the CDR is conducted in
increments. complete documents to support that jincrement
shall be ava:ilable.

Supporting documentetion describing results of analyses,

testing, etc., as mutually agreed by the contracting agency
and the contractcr.
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€. System Allocation Document for CSCI inclusion at each

scheduled location.
d. Computer Resources Integrated Support Document.
e. Softvare Programmer's Manual
f. Firmwvare Support Manual
g. Progress on activities required by CSC! PDR (pars 40.2.2).
h. Updated operation and support documents (CSOM, SUM, CSDM).

i. Schedules for remaining milestones.

j. Updates since the last review to all previously delivered

softvare related CDRL items.

50.2.3 Support Equipment (SE):

a. Review requirements (paragraphs 50.2.1 and 50.2.2) for SE.
b, Verify maximum considerations GFE SE
¢. Identify existing or potential SE provisioning problems

d. Determine gqualitative and quantitative adequacy of
provisioning drawings and data

e. Review reliability of SE

£. Review logistic support reguirements for SE items
g. Review calibration reguirements

h. Review documentation for SE.

50.3 Detailed Evaluation of Electrical, Mechanical, and Leogical
Designs.

$0.3.1 HWCls., Detailed block diagrams, schematiecs, and logic
diagrams shall be compared with interface control drawings to
determine system compatibility. Analytical and available test
data shall be reviewed tc insure the hardware Development
Specification has been satisfied.

50.3.1.1 The contractor shall provide information on firmware
which 1is included in commercially available equipment or to be
included in equipmen:t developed under the contract. Firmware in
this context includes the microprocessor and associated sequence
of micro-instructions necessary to perform the allocated tasks.
As a minimum, the information presented during CDR shall provide
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descrigtions and status for the following:

Detailed logic flow diagrams
Processing algorithms
Circuit diagrams

Clock .and -timing aata {e.g.. timing «charts for
micro-instructions)

Memory {e.g., type (RAM, PROM}, word length, size {total and
spare capacity))

Micro-instruction list and format

Device functional instruction set obtained by implementation
of firmvare.

Input/output datas width (i.e., number of bits for data and

‘control.}

Self-test (diagnostics) wi:ﬁin firmware.

Support softwvare for firmware development: -
(1) Resident assembler

(2) Loader

{3) Debugging routines

(4) Executrive (monitor)

(5] Non-resident diagnostics

() Cross assembler and higher level language on host
computer )

(7) !nstruction simulator

50.3.2 CSCls. The contractor shall present the detailed design
(inciuding rationale) of the CSC! to :include: .

a.

The assignment of CSCI requirements to specific Lower-Level
Computer Software Components (LLCSCs) end Units, the
criteria and design ruyles used to accomplish this
asgignment, and the traceability of Unit and LLCSC designs
to satisfy CSCI requirements, with enphasis on the necessity
and sufficiency of the Units for implementing TLCSC design
requirements. .
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The overall information flov between software Units, the
method(s) by which each Unit gains control, and the
seguencing of Units relative to each other.

The design details of the CSCI, TLCSCs, LLCSCs, and Units
including data definitions, timing and sizing, data and
storage requirements and allocations.

The detailed design characreristics of all interfaces,
including their data source, destination, interface name and
interrelationships: and, if applicable, the design for
direct memory access. The contractor shall also give an
overviev of the key design issues ©f the interface software
design, and indicate whether data f{lov formats are f{ixed or
subject to extensive dynamic changes.

The detailed characteristics of the data base. Data bese
structure and detailed design, including all files, records,
fields, and items. Access rules, how file sharing will be
controlled, procedures for data base recovery/regeneration
from a system failure, rules for data base manipulation,
rules for maintaining file integrity, rules for usage
reporting, and rules governing the types and depth of access
shall be defined. Data management rules and algorithms for
implementing them shall be described. Details of the
language required by the user to access the data base shall
alsn be described.

50.4 Electromagnetic Compatibilite:

a.

Review contractor EMC design of all HWCIs, Determine
compliance with requirements  of the Elezctromagnetic
Compatibility Plan and HWC] specificetions.

Re'riew system EMC including effects on the electromagnetic
environment (inter-system EMC) and intra-system EMC.
Determine acceptability of EMC design and progress toward
meeting contractual EMC requirements,.

Review EMC test plans. Determine adequacy to coniirm EMC
design characteristics of the system/HWCI/subsystem.

S0.5 Design Reliabilistv:

50.5.1 Review the most recent predictions of hardvare and software
reliability and compare against requirements specified in hardware
Development Specification and Software Requirements Specification.

Tor

hardvare, predictions are substantiated by review of parts

application stress data.

50.5.2 Reviev applications of parts or configuration items with
minimum life, or those which require special consideration to
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insure their effect on system perfsrmance s minimized.

5§0.5.3 Review complieted Re;iabili:y Design Review Checklist to

insure principies have Deen satisfactorily reflected in the
gconfiguration item design.

50.5.4 Review applications of redundant configuration item
elements or components to establish that expectations have
materialized since the PDR.

50.5.5 Review detailed HWC! reliability demons:iratiorn plan for
compatibility with specified test requirements. The number of
test articles, schedules, locations, test conditions, and
personnel involved are reviewved to insure a mutual understanding
of the plan and o provide overall planning information to
activities concerned.

50.5.6 Review the failure data reporting procedures and methods
for determination of failure trends.

50.5.7 Review the thermal analysis of components, printed circuit
cards, modules, etc. Determine if these 4data are used in’
performing the detailed reliability stress predictions.

50.5.8 Reviewv on-line diagnostic programs, off-line diagnostic
programs, support equipment, and preliminary technical orders
(and/or commercial manuals) for compliance with the system
maintenance concept and specification requirements.

£0,5%5.9 Review software reliability prediction mepdel and its
updates based upon test data and refined predictions of component
usage rates and complexityv factors.

50.6 Design Maintainability

50.6.1 Review the most recent predictions of guantitative
maintainability and compare these against reguirements specified
in the HWCI Development Specification and Software Requirements
Specification. .

50.6.2 Review preventive ‘maintenance f{regquencies and durations for
compatibility with overall sys:tem requirements and pianning
criteria.

S0.6.3 ldentify unigque main:enance procecdures reguired for the
configuration item during operational use and evaluat= their total
effects on system maintenance Concep:s. Assure that system is
optimized from & maintenance and main:tainability viewpoint and
conforms vith the planned maintenance concept, This shall include
a review of provisions for automaric, semi-automatic, and manual
recovery from hardware/sofrware f{ailures and malfunctions.

wn
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50.6.4 Identify design-for-maintainability criteria provided by
the checklist in the design detail to insure that criteria have,
in fact been incorporated.

50.6.5 Determine if parts, assemblies, and other items are SO
placed that there 1is sufficient space to use test praobes,
soldering irons, and other tools without difficulty and that they
are placed so that structural members of units do not prevent
access to them or their ease of removal.

50.6.6 Reviewv detailed maintainability demonstration plan for
compatibility with Specified test requirements. Supplemental
information is provided and reviewed to ingsure a nutual
understanding of the plan and to provide overall planning
information to activities concerned,

50.7 Human Factors

50.7.1 Reviev detail design presented on drawings, schematics,
mockups, or actual hardwvare to determine that it meets human
performance requirements of the HWCI Development Specification and
Softvare Requirements Specification, Interface ReqQuirements
Specification(s), and accepted human engineering practices.

50.7.2 Demonstrate by checklist or other formal means the adequacy.
of design for human performance.

$0.7.3 Review each facet of design for man/machine compatibility.
Review time/cost/effectiveness considerations and forced
trade-coffs of human engineering design.

50.7.4 Evaluate the following human engineering/biomedical design
factors:

a. Operator controls
b. Operator displays

Maintenance features

n

0.

Anthropocmetry

e. Safety features and emergency eguipment

rh
-

Work space layout

g. Internal environmental conditions (noise, lighting,
ventilation, etc.)

h, Training equipment ) .
i. Personnel accommodationrs
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50.8 System Safety

$0.8.1 Review configuration item detail design for compliance to
safety design reguiremen:s,

50.8.2 Review acceptance :es: requirements 2 insure adeqguate
safety reguirements are reflected rthereiln.

50.8.3 Evaluate .adequacy .of .detailed design for .safery -and
protective equipment/devices.

50.8.4 Review configura:ticon item operaticonal maintenance safety
analyses and procedures.

50.9 Na+ural Environment

5§0.9.]1 Review detail design to determine that it meets hatural
environment requirements of the hardware Development

Specification.

50.9.2 Insure that s:tudies have Dbeen accomplished concerning
effects of the natural environment on, or interactions with, the
HWC1. Studies which have peen in progress shall be complete at
this time.

$0.9.3 Determine vhether arrangements have been . made to obtain
current and/or forecast natural environment information, when
needed for certain HWCIs. Assure compatibility of HWCl and source
of information bv ccmparing electrical characteristics and formats
for the source and the HWCI.

§0.10 Egquipoment and Parts Standardizas=ion,

$0.10.1 Equipment and Componen:s. Determine that svery reasonhable
action as been taken to fulf: the standardization regquirements
for use of standard items {(standard item wizh NSN should be first
preference) and to obtain approval for use of non-standard or
non-preferred items. Accordingly, the following criteria shall be
evaluated:

4. Data sources :-ha:; vere reviewed.

h. FTac:iors that vere zonsidered in the decisicn =0 reiect known
similar, existing designs.
¢. ractors :that were considered in decisions o0 agcept any

existing designs which vere ingorporated, and the
trade-offs, 1f any, that had :0 De made,.

£0.10.2 Parts
a. Determine whether there are any outstanding ncn-standard or
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ncn-preferred parts approval requests and action necessary
for approval or dZdisacprcocval. (Stazus of parts control
program operations).

b. Identify non-standard-non-preferred parts approval problems
and status of actions toward resolving the problems.

c. Review potential fabrication/production line delays due to
non-availability of standard or preferred parts. In such
cases, determine whether it is planned to request use of
parts vwvhich may be replaced by standard items during
subsequent support repair cyctles. Assure that appropriate .
documentation makes note of these items and that standard
replacement items shall be provisioned for suppor:t and used
for repair.

d. Reguire certification that max imum practical
interchangeability of parts exists among components,
assemblies, and = HW(CIs, Reservations concerning

interchangeability are identified, particularly for hardness
critical items,

e. Sample preliminary drawings and cross check to insure that
parts indicated on the drawvings are compatible with th
Program Parts Selection List.

50.10.3 Assignment of Official Nomenclature.

a. Determine wvhether official nomenclature and approval of
mamep.ates have been obtained to exten:z practical.

b. Determine whether DD Form 61, Regquest for Nomenclazure, has
been processed to the agreed level of indenture.

c¢. Insure that approved nomenclature has been reflected in the
Development and Product Specifications,

d. l1dentify problems associated with nomenclature requests
(DD-6l1s) together with status of actions towards resolving
the problems,

a, Insure that a sofrware inventory numbering svstem has Dbeen
agreed to an¢ implemented to the CSC: level.

50,11 value Enaineerina (V)

50.11.1 Review status of all VECPs presented per the terms of the
contract.

50.11.2 Review any new areas of potentiai Value Engineering
considered profitable to challenge. .
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§0.11.3 If required by contract {(funded VE program}, review the
actual Value Engineering accomplishments agains: the planned VE

program.
50.12 Transoortabilizy

50.12.1 Review transportability evaluations accomplished fcr those
items identifieéd as outsized, overweight, sensitive, and/or
requiring special temperature and humidity controls.

50.12.2 Review actions taken'as a “result of the above evaluation
to insure adequate facilities and military or commercial
transporting equipment are available to support System
requirements during Production and Degloyment Phases.

§0.12.2 Review design of special materials handling eguipment,
vhen required, and action taken to acquire equipment.

$0.12.4 Insures DOD Certificates of Essentiality for movement of
equipment have been obtained for equipment exceeding limitations
of criteria established in contract requirements.

-

$0.12.5 Insure transportability approvel has been annotated on
design documents and shali remain as long as no design changes are
made that modify significant transportability parameters,

50.12.6 Identify egquipment to be test loaded for air
transportability of material in Military Aircrafcs.

13 Test

50.13.1 Review updating changes to all specifications subsegquent
to the PDR, to determine wvhether Section 1.0 of the specificatrions

adequately reflects these changes.

$0.13.2 Review all gavailable test documentation for currency,
technical adeguacy, and compatibility with Section 4.0 of all
Specification regquirements.

50.13.3 For any development model, prototype, .etc., on which
testing may have been performed, examine test results for design
compliance with hardware Development, Software Requirements, and
Iinterface Requirements Specification requirements.

50.13.4 Review guality assurance provisions/qualification
requirements in HWC1l Product, Sof:ware Requiremenis, or Interface
Requirements Specifications for completeness and technical
adequacy. Section 4.0 of these specifications shall include the
minimum requirements that the item, materiel, Or process must meet
to be acceptable,

£0.13.5 Review all test documentation reguired o support test
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requirements of Section 4.0 of HWCI Product Specifications for
compatibility, technical adequacy, and completeness.

50.13.6 Inspect any breadboards, mockups, or prototype hardware
available for test program implications.

50.13.7 Review Softvare Test Descriptions to ensure they are
consisient with the Software Test FPlan and they trhoroughly
identify necessary parameters and prerequisites to enable
execution of each planned software test and monitoring of test
resulis. As a minimum, test descriptions shall identify the
following for each test:

a. Regquired preset hardwvare and software conditions and the
necessary input data, including the source for all datsa.

b. Criteria for evaluating test results,

c. Prerequisite conditions to be established or set prior to
test execution. -

d. Expected or predicted test results.

£0.11 Maintenance and Maintenance Data

50.14.1 Review ‘adequacy of maintenance plans. .

50.14.2 Review status of unresolved maintenance and maintenance
dates problems since the PDR.

50.14.3 Review status of compliance wviith Data Item titled
"Reliability, Maintainability Data Reporting and Feedback Failure

Summary Reports.”

50.15 Spare Parts and Government Furnished Prooerty (GFP).

50.15.1 Review provisioning planning through normal logistics
channels and Administrative Contracting Officer (ACO)
representative (Industrial Specialist) to insure its compatibility
{content and time phesing) with contractual reguirements (data and
SOW items). The end objective is to provision by a method which
shall insure system supportability at operational date of the
first site. Alsoc accomplish the following:

a. Insure contractor understanding of con:ractual requirements,
inciuding +time phasing, instructions from logistics support
agencies, interim release authority and procedure, and
responsibility to deliver spare/repair paris by need date.

B. Dectermine that scheduled provisioning actions, such as,
guidance meetings, interim release and screening, are being
accomp!ished adequately and on time. .
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c. Identify existing or potential provisioning problems.

50.15.2 Determine gquantitative and gqualiative adequacy of
provisioning dravings and data. Verify that Logistics Critical
items are listed for consideration and that adeguate procedures
exist for reflecting design change information in provisioning
documentaticn ané Technical Orders.

50.15.3 lnsure suyppoert reguiremenss have be2n determined for
installation, checkout, and test for approval by contracting
agency. Insure screening has been accomplished .and resul:ss are
included into support reguirements lists.

50.1%.4 Determine that adequate sStorage spate reguirements have
been programmed for on-site handling of Installation and Checkout
{I&C), rtest support material, and a scheme has been developeé for
*down streaming®™ and jeint use of insurance (high cosz!) or
catastrophic failure support items.

50.15.5 Assure that Acguisition Method Coding (AMC} is considered.

0.1 Packaging/SDPE

§0.16.1 Review proposed package design to insure that adequate

protection to the HWCI, and the media on which the CSCI is
recorded, is provided against natural and induced
} environments/hazards :¢ which the eguipment will be subjected

throughout its 1life c¢ycle, and to insure compliance with
contractual requirements. Such analysis shall include, but not be
limited to, the following:
a. Methods of preservation
b. Physical/mechanical/shock protection including cushioning
media, shock mounting and isolation features, load factors,
support pads, cushioning cdevices, blocking and bracing, etc.
¢. Mounting facilities and securing/hold-down provisions
d. Interior and exterior container designs.

e. Handling provisions -and compatibility with .airsraft
materials handling system (363L)

f. Container marking,

g. Consideration and identificarion of dangerous/hazarcdous
commodities :

50.16.2 Review design of SDPE HWC! ro determine if a category I
container is required. The analysis of the propesed container or
. handling, shipping equivalent shall encompass as a minimum:
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a. Location and type of internal mounting or attaching
provisions

b. Vibration - shock isclation features, based on the
pre-determined fragility rating (or other constraint of the
item ro be snipped.)}

€. Service izems (indica<ors, relief valves, ezc.)
d. Environmertal control features

e. External handling, stacking -and tie-down provisions with
Stress ratings

£. Dimensional and weight data (gross and net)
g. Bill-of-material
h, Marking provisions including the center-of-gravity location

i, For wheeled SDPE (self-powvered or tractor/trailer) the
overall length, width, and height with mounted item, turning
radius, mobility, number of axles, ynit contact load, number
of tires, etc,

j. Position and travel of adjustable wheels, titling, or othe.
adjustments to facilitate loading.

S0.16.3 Review the results of trade studies, engineering analyses,
etc., to substantiate selected package/SDPE design approach,
choize of macerials, handling provisions, environmental features,
etc. .

50.16.4 Insure chat @package/SDPE design provides reasonable
balance betwveen cost and desired performance.

50.16.% Review all preproduction test results cof the prototype
package design o0 insure that the HWC! is afforded the proper
degree of protection.

50.16.6 Review Section S, Packaging, of the HWCI Product
Specification for correct format, accuracy ané technical adequacy.

50.16.7 HReview contractor procedures to assure that the
requirements of Section 5, Preparation fer Delivery of the
approved HWCI Produc: Specification, «will be incorporated into the
package design data for provisioned spares.

50.17 Svstem Allocation Document

$0.17.1 Review maintenance of the System Allocation Document since.
PDR.,
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50.17.2 Insure plans are jnitiated for configuration item
re-allacations thar mavy be necessary due L0 acllons ociurring
rior to, or during, CDR.

50.15 Desicn Producipiiizy and Manufac:uring

50.13.1 Review the status of all producibility (and produc:ivity)
effores for cos: and scheduie considera:zions.

50.18.2 Review the status of efforts to resolve manufacturing
concerns identified in-previous technical reviews -and their cost

and schedule impact o the production-program.

£0.18.3 Review the status of Manufacturing Technolog¢gy programs ancé
other previously recommended actions to reduce cost, manufacturing
risk and industrial base concerns.

50.18.4 Identify open manufacturing concerns that require
additional directions/effor: to ninimize risk to the production
program.

50.18.5 Review the status of manufaciuring engineering efforts,
tooling and test equipment demonstrations, proofing of new
materials, processes, methods, anZ special tooling/test eguipmen:.

50.18.6 Review the intended manufacturing managsment system anc
organization for the production program in order to show how their
efforts will effect a smooth transition inte production.

5Q0.19 Post Review Acgtion

50.19.1 After completing the CDR, :the contractor shall publish and
distribute copies of Review minutas. The contracting agency
officially acknovledges completion of a CDR as indicated in
paragraph 4.2.3.

50.19.2 The accomplishment of the CDR shall be recorded on the
configuration item Developmert Record by the coniractor.
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60. Test Readiness Review (TRR).

60.1 General. The TRR shall be a formal review of the
contractor's readiness to begin formal CSC! testing. It is
conducted after softwvare test procedures are available and CSC
integration testing is complete. The purpose of TRR is for the
contracting agency to determine whether the contractor is in fact
ready to Dbegin CSCI testing. A technical understanding shail be
reached on the informal test results, and on the validity and the
degree of completeness of the Computer System Operator's Manual
(CSoM), Software User’'s Manual (SUM), and Computer  System
Diagnostic Manual (CSDM). -

60.2 Items 10 be reviewved. The contractor shall present the
following for review:

60.2.1 Reguirements changes. Any changes ¢to the Sofcware
Requirements Specificaticon or Interface Requiremantcs

Specification(s) that have been approved since SSR, and which
impact CSCI testing.

60.2.2 Designh changes. Any changes to the Softwvare Top-Level
Design Document, Soltware Detailed Design Document, Data Base
Design Document(s), or Interface Design Document(s) that have been
made since PDR and CDR, and which impact CSCI testing.

60.2.3 Software test plans snd descriptions, Any changes to
approved Solftwvare Test ans and Soltware Test Descriptions.
60.2.4 Software test procedures. Test procedures to be used in

conducting CSCI testing, 1inciuding retest procedures for test
anomalies and corrections.

60.2.5 CSC integration test cases, procedures, and results. CscC
integration test cases and procedures used in conducting i1nformal
CSC integration tests and the test results.

60.2.6 Software test Tresources. Status of the development
facility hardware, Government Furnished Scoftware [(GFS), test
personnel, ‘and supporting test software and -masterials, including
sofrware test tool qualification and review of the traceability
betveen regquirements and their .associated tests.

60.2.7 Test limitations. 1dentifizazion of all software test
limitations.

60.2.8 Software problems. Summary of sof:tvare problem status
including all known cliscrepancies of the CSCI and test support
software,

£§0.2.9 Schedules. Schedules for remaining milesiones.
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60.2.10 Documentation Updates. Updates to 8ll evolving and
previously deliverec CDRL items (e.g., CSOM; SUM, CSDM).

E0.3 Post Review Action.

60.3.1 After completing the TRR, the contractor shall publish and
distribute copies of Reviev Minutes, The contracting agency

officially acknowledges completion o©f a TRR as indicated in
paragraph 4.2.4.

60.3.2 The accomplishment of the TRR shall be recorded on the
configuration item Development Record by the contractor.
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70. Functional Confisuration Audit.

70.1 General. The ob-ective of the Functional Configuration Audis
(FCA)” shail be to verify that the zenf{iguration item's actual
performance complies with its hardware Developmen: or Software
Requiremen:zs and Interface Reguirements Specifications. Test da:a
snall be revieweZ <o verify tha: the hardwsare or compuiter softwvare
performs as reguired by its functional/allocated configuration
identification. For configuration items developed at Governmen:
expense, an FCA shall be a prerequisite to acceptance of the
configuration item. For softeare, a technical understanding shall
be reached on the validity and the degree o completeness of the
Software Test Reports, and as appropriate, Computer System
Operator's Manual {CSOM}, 3Software User's Manual (SUM), and
Computer System Diagnostic Manual (CSDM},

70.1.1 The FCA for a compiex configuration item may be conducted
on a progressive basis, when so specified by the contracting
‘agency, chroughout cthe configuration item's development and
culminates &t the completion of the qualification testing of the
configquration item with a review of all discrepancies at the final
FCA. The FCA shall be conducted on that configuration of the
configuration item which is representative (prototype or
preprdduction) of the configuration to be released for production
of the operational inventory quantities, When a prototype or
preproduction article is not produced, the FCA shall be conducted
on a first production article. For cases vhere configuration item
qualification c¢an only be determined through integrated system
testing, FCA's for such configuracion items will not be considered
complete until completion of such integrated testing.

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

70.2 Contract Reguirements -

70.2.1 The -‘schedules for the FCA shall be recorded on the
configuration item developmen: rezord by the contractor. A
configurazion item canno: Le audited wizhout the contracting
agency authentication of the functional and allocated baseiine.
In addition, tne contractor shail submit the final draft Product
Specificaz:ion for the configuration itex 10 De audited to the
contracting agency for review prioar to FCA.

70.3 Contractor Resvorsibili=z<

70.3.1 Prior to the FCA date {(for configuration items to be
audited), the contractor shall provide the following information
te the contracting agency (this informaction shall be provided in
addition to the general requirements of Section 4.):
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a. Contractor representation (the test manager should be 1in
attendance).

b. 1ldentification of items to be audited:
{l) Nomenclature
{2) Specificartion identification number
(3) Configuration Item number
(¢) Current listing of all deviations/waivers against the

configuration item, either reguested of, or approved by
the contracting agency.

(5) Status of Test Programs to test configured items with
antomatic test equipment (when applicable).

70.4 Procedures and Redquirements

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

70.4.2 The following testing information shall be available for
the FCA team.

a. Test plans, specifications, descriptions, procedures, ancd
reports for the configuration item.

b. A complete 1list of successfully accomplished funciional
tests during wvhich pre-acceptance data was recorded.

€. A complete list of successful functicnal tests if detailed
tegst data are not recorded.

d. A complete 1list of functional tests reguired by the
specification but not yet performed. (To be performed as a
system or subsystem test).

e. Preproduction and production test resuilts

70.4.3 Testing accomplished with the approved test procedures and
validated data (wvitnessed) shall be sufficient tao insure
configuration item performance as set forth in <he specification
Section 3 and meet the quality assurance provisions/qualification
requirements contained in the specification Seztion 4.

70.4.4 For those performance parameters which cannot completely be
verified during testing, adequate analysis or simulations shall
have been accomplished, The results of the analys:s or
simulations will be sufficient to insure configuretion 1item
performance as outlined in the specification.
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70.4.5 Test reports, procedures, and data used by the FCA team
shall be made a matter of record in the FCA minutes.

70.4.6 A list of the contractor's internal documentatzion
{drawings) of the configuration item shall be revieved to insure
that the contractor has documented the physical configuration of
the configuration item for which the test cdaza are verified.

70.4.7 Drawings of HWCI parts which are to be provisioned should
be selectively sampled 0 assure that test data esseniial to
manufacsuring are included on, or furnished with, the drawings.

70.4.8 Configuration items which fail to pass Quality assurance
test provisions/qualification requirements are to be analyzed as
to the cause of failure to pass. Appropriate corrections shall be
made before a configuration item is subjected to a
requalification.

70.4.9 A checklist shall be developed vhich identifies
documentation and hardware and computer scftware to be available
and tasks to be accomplished at the FCA for the configuration
item, See Pre-FCA checksheet.

70.4.10 Retests or additional tests shall be performed to assure
compliance with paragraph 70.4.3.

70.4.11 Acknowledge accomplishment of partial completion of the
FCA for those configuration items whose gqualification |is
contingent upon completion of integrated systems testing.

70.4.12 For CSCIis the following additional requirements shall
apply:

a. The contractor shall provide the FCA team with a briefing
for each CSCI being sudited and shall delineate the test
results and findings for each CSCI. As a minimum, the
discussion shall include (CSCI requirements that were not
met, including a proposed solution to each item, an account
of the ECPs incorporated and tested as well as proposed. and
a general presentation of the .entire CSCI tes: effort
delineating proplem areas as vell as accomplishments.

b. An eudit of the formal test plans/descriptions/procedures
_ snall be made and compared against the cfficial test data.
The results shall be checked for completeness and accuracy.
Deficiencies shall be documented and macde a part of the FCA
minutes. Completion dates {or all discrepancies shall be
clearly established and documented.

€. An audit of the Softvare Tes: Repor:s shall be performed <o
validete :hat the raeports are accurate and completely
describe .the CSCI tests.
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d. All EC?s :that have been apprroved shall be revieved to ensure
that they have been technizally incorporated and verified.

e, All yupda:es to previously delivered documents shall be
revieved to ensure accuracy and consistency throughout the
documentation Set.

f. Preliminary and Critical Design Review minutes shall be
examined to ensure that all findings have been incorporated
and completed.

g. The interface reguivements and the <:esting of these
requirements shall be reviewed for CSCIs.

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

70.5 Post Audit Actions

70.5.1 After completion of the FCA, the contractor shall publish
and distribute copies of FCA minutes. The contracting agency
officially acknowledges completion of the FCA as indicared 1in
paragraph 4.2.4. )

70.5.2 The accomplishment of the FfCA shall be recorded on the
configuration item Development Record by the contractor.
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80. Physical Confiquration Audit (PCA)

80.1 General. The Physical Configuraticn Audit (PCA) shall be the
formal examination 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 il
subsequent changes are processed by engineering change actxon.
The PCA alsc determines that the acceptance testing regquirements
prescribed by the documentation 1is -adequate for acceptance of
production units of a configuration item by quality assurance
activities. The PCA includes a detailed audit of engineering
dravings, specifications, technical data and :ests utilized in
production of HWCIs and a detailed audit of deSIQH documentation,
listings, and manugls for C5Cis. The review shall include an
audit of the released engineering documentarion and gquality
control records to make sure the as-built or as-~coded
configuration is reflected by this documentation. For softwvare,
the Softwvare Product Specification and Version Description
Document shall be a part of the PCA review,

80.1.1 The PZA shall be conducted on the first article of
configuration items and those that are & reprocurement of a
configuration item already in the inventory shall be identjfied
ahd selected jointly by the contracting agency and the contractor.
A PCA shall be conducted on the first configuratijon item to be
delivered by a nev contractar evenr though PCA was previously
accomplished on the first article delivered by a different

contractor.

80.1.2 Formal approval Dby the contracting agency of the
configuration item Product specification, and the satisfactory
completion of a PCA results in establishment of the product

baseline.

80.1.3 Recommendations of configuration item acceptance or
nonacceptance to the responsible contract adminstration office
{CAQ) are based upon and governed by procedures and requirements
outlined@ in subsequent paragraphs,

B0.1.4 A final review shall be macde of all operation and support
documents (i,e., Computer System Operator's Manual (CSOM),
Software User's Manual {SUM), Computer System Diagnostic Manrual
{CSDM), Software Programmer's Manual (S5PM), Firmware Support
Manual (FSM)) to check format, completeness, and conformance with
applicable data item descriptions.

B0.2 Contract Reguiremen:s

80.2.1 The schedules for +the PCA shall be recorded on the

configuration item Development Record by the contractor. A
current set of listings shall be provided for each (SCI being
saudited. The .contractor shall submit the final draft of the

7%
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product specification for the configuration item to be audited to
the contracting agency for reviev prior to PCA.

80.3 Contractor Responsibility

80.3.1 The contractor shall provide the followving information to

the

contracting agency (this information shall be provided in

accordance with the general instructions of Section & and the
contractual requirements):

b.

0

Contractor representation (the .test manager should be in
attendance).

Identification of items to be accepted by:

(1) Nomenclature

(2) Specification Identification Number

(3) Configuration item ldentifiers

(¢) Serial Numbers

(S) Drawing and Part Numbers : ' .
(6) Identification Numbers

(7) Code Identification Numbers

(8) Software inventory numbering system

A 1list delineating all deviations/waivers against the

‘configuration item either regues:ed or contracting agency

approved.

80.3.2 The PCA cannot be performed unless data pertinent ¢to the
configuration 1item 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

o.

include:
Configuration item product specification.

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

Complere shortage list.
Acceptance test procedures and associated test data.

Engineering drawing index including revision letters. .
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f. Operating, maintenance, 2ané illustirated parts breakdown
manuals.

g. Proposed DD Form 253, “Material Inspection and Receiving
Report”.

h. Approved nomenclature and nameplates.

i, Software Programmer’'s Manuals (SPMs), Software User's
Manuals (SUMs) Computer ‘System Operator's Manual (CSOM),
Computer System Diagnostic Manual (CSDM), and Firmwvarc

Support Manual {(FSM).
j. Software Version Description Document.
k. FCa minutes for each configuration item.
1. Findings/Status of Quality Assurance Programs.

B0O.3.3 The contractor shall assemble and make available to the PCA
team at time of audit all data describing the item configuration.
‘item configuration data shall include:
. a. Current approved issue of hardware development
specification, Software Requijirements Specification, and
Interface Reguirements Specification{(s) to include approved
specification change notices and approved
deviations/waivers.

b

b. 1Identification of all changes actually made during test.
c. Identification of ali required changes not completed.

d. All approved drawings and documents by the top drawing
number as identified in the configuration item product
specification. All drawings shall be of the category and
form specified in the contract.

e. Manufacturing instruction .sheets for HWCIs identified by the
contracting agency.

80.3.4 The contractor shall identify any difference betveen <the
physical configurations of the selected production unit and the
Development Urit{s) used for the FCA and shall certify or
demonstrate to the Government that these differences do not
degrade the functional characteristics of the selected units.

B0.4 PCA Procedures and Reguirements

. B0.4.1 Drawing and Manufacturing Instruction Sheet Review
- Instructions:

-~
~
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a. A representati.ve number of dravings and associated
manufacturing instruction sheets for each item of hardware,
identified by <he contrac:ing agency Co-Chairperson, shall
be reviewed to determine their accuracy and insure that they
include the autharized changes reflected in the engineering
dravings and the hardvare. Unless othervise directed by the
contracting agenty Co-Chairperson, inspection of dravings
and associated manufacturing instruction sheets may be
accomplished on a valid sampling basis. The purpose of this
review is to insure the manufacturing instruction sheets
accurately reflect all design details contained in the
dravings. Since the hardware is built in accordance wvith
the manufacturing instruction sheets, any discrepancies
between the instruction sheets and the design details and
changes in the drawvings vill also be reflected in the
hardware.

b. The following minimum information shall be recorded for each
drawving reviewed:

(1} Drawing number/title {include revision letter)
(2) Date of drawing approval

{3) List of manufacturing instruction sheets {numbers with.
change letter/titles and date of approval) associated
with this drawing. :

(4) Discrepancies/comments

(5) Select a sample of part numbers reflected on the
draving. Check to insure compatibility «with the Program
Parts Selection List, and examine the HWC! to insure
that the proper parts are actually installed.

€. As & minimum, the following inspections shall be
accomplished for each drawing and associated manufacturing
instruction sheets:

(1) Drawing number identified on marufecturing instruction
sheet should ma:ch lates: released drawing.

(2) List of materials on manufacturing instruction sheets
should match materials identified on the drawing.

(3) All special instructions called on the drawving should be
on the manufacturing instruction sheets.

{(4) All dimensions, tolerances, finishes, etc., called out
on the drawing should be identified on the manufac:urin
instruction sheets.
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(5) All special processes called out on the drawing should
be identified on the manufacturing instruction sheets.

(6) Nomenclature descriptions, part numbers and serial
number markings called out on the draving should be
identified on the manufacturing instruction sheets.

{7) Review dravings and associated manufacturing instruction
sheets to ascertain that all approved changes have been
incorporated intoc the configuration item.

(8) Check release record to insure all drawvings reviewved are
identified.

(S} Record the number of any drawings containing more than
five outstanding changes attached to the drawing.

(10) Check the drawings of a major assembly/black box of the
hardware configuration item for continuity from top
draving down to piece-part drawing.

B0.4.2 Review of all records of baseline configuration for the
HWC! by direct comperison with contractor's engineering release
system and change control procedures to establish that the
configuration being produced does accurately reflect released
engineering data. This includes interim releases of spares
provisioned pricr to PCA to ensure delivery of currently
configured spares.

8G.4.3 Audit of contractor's engineering release and change
control system toc ascertain that they are adequate to properly
control the processing and formal release of engineering changes.
The minimum needs and capabilities set forth below are regquired of
his engineering release records system. The contractor's formats,
systems, and procedures are to be used. Information in addition
to the basic requirements is to be <considered part of the
contractor's internal system,™*

80.4.3.1 As = *minimum, -the followving information shall be

contained on one release record Supplied by the ¢ontrac:or,

subcontractor, or vendor for+«each draving -number, if applicable:
a. Serial numbers, top drawing number, specification number;

b. Drawing number, title, code number, number of shests, date

* Contract Administration Qffice {CAQ) Quality Assurance
Representative (QAR) records can be reviewved for purpose of
determining the contractor's present and most recent past
performance.

7%
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of release, change letter, date of change letter release,

engineering change order (ECD) number.

50.4.3.2 The contractor’'s release function and documentation
be capable of determining:

a. The composition of any part at any level in terms

subordinate part numbers {disregard s:tandard parts);

b. The nex: higher assembly using the part number, except
assembly into standard parts:

will

of

for

€. The composition of the configuration item or part number
with respect to other configuration items or part numbers.

d. The configuration item and associated serial number on which

subordinate parts are used. (This does not apply to
contractors below prime level who are not producing
configuretion items);

e. The accountability of changes which have been partially or
completely released agcainst the configuration item;

f. The configuration item and serial number effectively of any

change.

g. The stancdard specification number or standard part numbers

used wvithin any nonstandard part number;

h. The contractor specification document and specification
control numbers associated with any subcontractor, vendor,

or supplier part number.

80.4.3.3 The enginecring release system ang asspociazed

documentation shall be capable of:

a. ldentifying changes and retaining records of superseded
configurations formally accepted by the contracting agency:

b. Identifying all engineering changes released for production
incorporation. These changes shall be completely released

and incorporated pricor to formal acceptance of
configuration item;

¢. Determining the configuration released for
configuration item az the time of formal acceptance.

t he

each

80.4.3.4 Engineering data shall be released or processed through a
central authority to ensure cocrdinated action and preclude

unilateral release of data.
80.4.3.5 Engineering chaﬁge control numbers shall be unique,.

a0
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B0.4.4 Difference between the configuration of the configuration
item qualified and the configuration item being audited shall be &
matter cf record in the minutes of the PCA.

80.4.5 For HMWCI acceptance tests data and procedures shall comply
vith its product specification. The PCA team shall determine any
acceptance tests to be reaccomplished, and reserves the
prerogative o have representatives of the contracting agency
witness all or any portion of the required audits, inspections, or
tests.

BO.4.6 HWCIs vhich fail to pass acceptance test requirements shall
be repaired if necessary and be retested by the contractor in the
manner specified by the PCA team leader in accordance with the
product specification.

8C.4.7 The contractor shall present data confirming the inspection
and test of subcontrac:er equipment end items at point of
manufacture. Such data shall have been wvitnessed by Government

representative.

80.4.8 The PCA -eam reviews the prepared back-up data (all initial
documentation which accompanies the cornfiguration item) for
correct types and quantities to ensure adequate coverage at the
time of shipment to the user.

80.4.9 Configuration items which have demonstrated compliance with
the product specification are approved for acceptance as follows:

a. The PCA team shall certify by signature " that the
configuration item has been built in accordance with the
drawings and specifications.

8B0.4.10 As a minimum, the following actions shall be performed by
the PCA team on each CSCI being audited:

a. Review all documents which will comprise the Software
Product Specification for format and completeness

B. Review FCA minutes for recorded discrepancies and actions
raken

¢. Review the design descriptions for proper entries, symbols,
labels, tags, references, and data cdescriptions.

4. cmpare Top-Leve! Computer Software Component [(TLCSC) design
descriptions with Lower~Level Compuier Software Components
(LLCSC) descriptions for consistency

e. Compare all lowver-level design descriptions with all

software listings for accuracy and completeness

81
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f. Check Scoftware User's Manual(s), Softwvare Programmer's
Manual, Computer System Operator's Manual, Firmware Support
Manual, and Computer System Diagnostic Manual f{or format
completeness and conformance with applicable data item
descriptions. (Formal verification/acceptance of these
manuals should be wvithheld until system testing to ensure
that the procedural contents are correct)

g. Examine actual CSC! delivery media {(card decks, tapes,
etc.,} to insure conformance with Section 5 of the Software
Requirements Specification.

h. Review the annotated listings for compliance with approved
coding standards (e.g. Appendix C of DOD-STD-2167}.

B0.5 Post Audit Actions

80.5.1 Contracting agency acceptance oOr rejection of the
configuration item and the configuration item product
specification presented for— PCA must be furnished to the
contractor in writing by the responsible contract management
agency or other designated agency after completion of PCA.

80.5.2 After completion of the PCA, the contracter shall publish
and distribute copies of PCA minutes. The contracting agency
officially acknowvledges completion of the PCA as indicated in
paragraph 4.2.4.

80.5.3 The accomplishment of the PCA shall be recorded on the
configuration item Development Record by the contractor.

B2
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90. Formal Qualification Review.

90.1 General. The objective of the FQR shall be to verify that
the actual performance of the configuration items of the system as
determined through test comply with the hardware Development
Specification, Scoftware Requirements and Interface Requirements
Specifications, and to identify the test report(s)/data wvhich
document results of qualification tests of the configuration
items, The point of Government certification will be determined
by the contracting agency and vill depend upon the nature of the
program, risk-aspects ‘of the particular hardware and software, and
contractor progress in successfully verifying the requirements of
the configquration items. When feasible, the FQR shall be combined
with the FCA at the end of configuration item/subsystem testing,
prior to PCA. If sufficient test results are not availeble at the
FCA to insure the configuration items will perform in their system
environment, the FQR shall be conducted (post PCA) during System
testing whenever the necessary tests have been successfully
completed to enable certification of configuration items. For
non-combined FCA/FQRs, traceability, correlation, and completeness
of the FOR shall be maintainad vith the FCA and duplication of
effort avoided.

90.2 Reguirements.

9p.2.1 In cases wvhere the FQR and the FCA can be accomplished in a
s5ingle combined Audit/Reviewv, contractor and Government
*certification® of the configuration items shall be accomplished
after completion of the FCA and such certification shall be
considered as accomplishment of the FQR.

90.2.2 Wwhen the agency responsible for gualification of the
configuration items at the contracting agency judges that the
system is nct ready for FQR.a: the time of FCA, the FQR will be
delayed until it is determined that sufficient information on the
system's qualification is available. The FQR may be delayed up to
the end of System testing if{ deemed necessary.

90.2.3 When 8 separate FQR is necessary. the contractor shall
notify the contracting agency of the sufficiency of the
configuration items test results to substantiate a FQR and
coordinate the agenda with the Deputy Director for Test and
Deployment. The FQR team wvill be assembled in the same manner as
that required for the FCA team. No duplication of FCA effor=
shall occur at the FQR; however, the folloving additional efforts

must be accomplished:

$0.2.3.1 A review of the FCA minutes must be performed and the FQR
shall be considered as an extension of FCA. New/additional
qualification data shall be asudited and revieved to insure
qualification of the configuration items against the
System/Segment, Software Reguirements, and Interiace Reguirements

-B3
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Specifica*’

90.2.3.2 Any testing accomplished oagainst configurasion item
qualificacion during System testing shall be considered,

90.2.3.3 The contractor shall, after notificatrion of certification
by the contracting agency enter the date of system certification
of qualification and the identity of the test
reports/documentation which sets forth the results of the
associated test(s) in the configuration item Develcpment Record.

90.2.4 All other factors such as: agenda, team organization,
revievw precedures, data to be reviewed, etc., shall be
accomplished as delineated in the FCA and General Regquirements and
Procedures sections of this standard tc the exten:t necessary to
acccmplish the FQR.

90.3 Post Beviev Action

90.3.1 After the conduct of the FQR, the contractor shall publish
and distribute copies of FQR minutes. The contracting agency will
officially acknowledge the conduct of the Review as :ndicated in
paragraph 4.2.4.

84
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SAMPLZ CERTIFICATION ATTACEMENT

PRE~-FCA CHECK SEEIZIT

NOMENCLATURE
CONFIGURATION .ITEM NO. DATE
CONTRACTOR REQUIREMENTS . ' YES O

1. Waiver/Deviation List Prepared

2. Qualification Test Procedures Submitted

3. Qualificatjion Testing Completed

4. Qualification Test Results Compiled &

Available

5. Tacilities for Conducting FCA Available

6. nNualification Test Procedures Reviewed

and Approved

7. Qualificaticn Testing Witnessed

B. Qualification Test Data 2nd Results

Reviewed and Approved

CCMMENTS

Figure 3
page 1 of 11
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SAMPLE CERTIFICATION ATTACHMENT

FUNCTIONAL CONFIGURATION AUDI™ (FCA)
FOR

CONFIGURATION ITEM NO. (s)

CONTRACT NO.

PRIME CONTRACTOR:

APPROVED BY

e e —————
(CONTRACTOR)

DATE

86

EQUIPMENT MAWUFACTURERS:

APPROVED BY

DATE

{ CONTRACTING AL

)

Figure 3
Page 2 of 11
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DEFINITIONS:

COMMENT: A note explaining, illustrating, or criticizing the
meaning of a writing. Items of this nature snoculd be explored
by the contractor and/or the Contracting Agency, but corrective
action is NOT necessary to successfully accomplish a FCA.

DEFICIENCY: Deficiencies consist of two types: (1) conditions
of characteristics in any nardware/software wnich are not in
compliance with specified configuration, or (2) inadeguate (or
erronecus) configuration, identification wnich has .resulted, or
may result in configuration items that do not fulfill.approved

operational reguirements.

Pigure 3
Page 3 of 11

B?




Downloaded from http://www.everyspec.com

MIL-STD-15218

APPENDIX 1 .

Scove:
——————

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

Configuration Item No. NomenciLature Part No. Serial No.

PURPOSE: The purpose of this FCA was to verify that the configuraticn
item's performance complies with the Type B Development Specification.

Figure 3 - .

Page 4 of 11
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NEICLURATT AU

CERTIFICATION SHEET NO, 1

(For Eguipment/Computer Scoltware)

Contracs: Date

Contrac=or:

Configuration Item No.:

Qualification Test Procedures and Resuits. The gqualification test/
Banalysis cfesults have been reviewed :tO ensure that testing is adeguat
properly done, and certified. (All test procedures and interface
documents shall be reviewed to assure that the documents have been
approved by the Contracting Agency. All test cdata sheets shall be
reviewed to assure that the test was witnessed by a representative of
the Contracting Ageacy.)

Attached is a list of the documents reviewed.

Check One

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

ttached is a list of d=ficiencies.

Signaturei(s) of FCA Team Member(s)

-

*Sub-Team Chairperscr

Figure 3
Page 5 of 11
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SPECIFICATION/TESTING REVIEW

Configuration ltem No. Nomenclature

Specificaticn No.

Test Procedures

Spec Ref
TP Ref Description Test Resul:

FPigure 13
Page €6 of 11
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TUNCTIONAL CCNFIGURATION AvplTr

ZRTIFTICATION NO, 2
{(For Equipment/Computer Soitware)

Contract: Date

contractor:

Configuration Item No.:

Review Deviations/Waivers. A review of all deviations/waivers to
military spec:fications and standards that have been approved. The
purpose is to determine the extent to which the equipment{s)/computer
software undergoing FCA vary f£rom applicable specifications and
standards and to form a basis for satisfactory compliance with these
specifications and standards.

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

Check One

Ej The equipment{s)/computer software listed on Certifjication
Sheet No. 1 of this report complies with all applicable
specifications and standards. See Attachment __ for comments.

[} httached is a list of discrepancies and/cr comments.

Signature(s) of FCA Team Memberls)

-

¥Sub-Team Chairperson

Figure 3
Page 8 of 11
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A. Deviation/Waiver Review Team Inszructions. All approved
waivers and deviations to military specifications and standards
shall be reviewed and recorded. Also, record any part of the
PCA which fails to meet specifications or standards but is aot
an approved waiver/deviation.

B. Results of Team Review. List the deviations/waivers against
the eguipment/computer .software being FCA'd that .were .reviewed.

Figure 3
Page 9 of 1]
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Figure

Page 10 of 11
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FORMAL QUALI®ICATION REVIEW
{For cquipment,/Computer software)

Contract: Date

Contractor: .

Configuration Item No.:

Formal Qualification Review. Qualification Test’/Analysis resylts
have been reviewed to verify that the actual performance of the
configuration item complies with its development or requirements
specification(s) and that gufficient test results are available to
ensure the configuration jitem will perform in its system environment.

Attached is a list of the documents reviewed,

. Check One

! O Results reviewed satisfy FQR requirements and the configuratien
item is qualified for entry into the Government Inventory.

0 Results reviewed are unsatisfactory/insufficient for FQR. FQR
will be delayed until it is determined that sufficient
information on the configuration items Qualification is available.

Signature(s) of FCA Team Member(s)

. Figure 3
Page 1]l of 11

95



Downloaded from http://www.everyspec.com

MIL~STD-15218B
APPENDIX I

SAMPLE CERTIFICATION ATTACHMENT

SAMPLE PCA CHECXLIST

The followiny hardware, computer scftware, documentation shall be
available, and the following tasks shall be accomplished at the

PCA.

Hardware:

Computer Sofiware:

Documentation:

N+ O~

) , Yes No
Approved final draft of the configuration item _.
product specification.

A list delineating both approved and cutstanding
changes against the configuration item.
Complete shortage list.

Acceptance test procedures and associated test
data.

Engineering Drawing Index.

Operating, maintenance, and illustrated parts
breakdown manuals.

List of approved material review board actions
on waivers.

Proposed DD Form 250, "Material Inspection and
Receiving Report".

Approved nomenclature and nameplates.
Manuscript copy of all CSCI manuals.

Computer Scftware Version Description Document.
Current set of listings and updated design
descriptions or other means of design portrayal
for each CSCI.

FCA minutes for each configuration item.

Figure 4
Page 1 of 20 .
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SAMPLE CERTIFICATION ATTACHMENT

SAMPLE PCA CHECKLIST (CONTINUED)

Define Producst Béseline.
Specification Review and Validation.

Drawing review.

Review acceptance test procedures and results.

Review shortages and unincorporated dcsign

changes.
Review deviations/waivers.

Examine proposed DD 250.

Review caontracter's Engineering Release and
Change Control System.

Review system allocatior document.

Review Spftware User's Manuals, Software
Programmer's Manuals, Computer System Diagnostic
Manual, Computer System Operator's Manual, and
Firmware Support Manual.

Review CSCIs for the following:

{a) Top-level and lower-level Computer Software
Component design descriptions or alternative
design portrayals.

{b) Top-level and lower-level Computer Software

Component interface requirements.

(e¢) Data base characteristics, storage alloca-
tion charts and timing anrnd sequencing
characteristics.

Review packaging plan and requirements.

Review status of Rights in Daca.

Figure 4

Page la of 20
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SAMPLE CERTIFICATION ATTACHMENT

PHYSICAL CONFIGURATION AUDIT (PCA)
FOR

CONFTIGURATIOR ITEM NO.(s)

CONTRACT NO.

PRIME CONTRACTOR: EQUIPMENT MANUTACTURERS:

APPROVED BY { DESIGNEE) APPROVED BY ( DESIGNEE)
CONTRACTOR CONTRACTING AGENCY
DATE DATE
Figure {4

Page ¢ of 20

o8 @



Downloaded from http://www.everyspec.com

MIL-STD-15218
APPENDIX 1

DEFINITION OF TERMS

COMMENT - A note ‘explaining, illustrating, or criticizing the
meaning of a writing. Items of this nature should be explored
by the contractor and/or the Contracting Agency, but corrective
action is '‘NOT necessary .to successfully .accomplish a PCA.

DISCREPANCY - A not explaining, .illustrating, or criticizing the
difference between writings. A note showing the variance between
what exists and what is acceptable. Items of this nature shall

be rectified by the contractor prior to successful accomplishments

of a PCA.

‘Figure 4
Pege 3 of 20
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SCOPE/PURPOSE

A Physical Configuraticn Audit (PCA) was conducted on the
following end items of eguipment/computer software:

CONFIGURATION ITEM NOMEWCLATURE PART NUMBER SERIAL NO. NSN

The purpose of the PCA was to ensure accuracy of the identifying
documentation and to establish a product baseline.

The establishment of a product baseline for equipment/computer
software is not to be construed as meeting Contracting Agency
requirements for delivery by the contractor of an operational
system meeting approved acceptance criteria.

Figure 4

Page 4 of 20 .
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REXQFCAL CONFIGURATION AUDTT
GERTIFICATION SHEET WO. ]

(For Equipment/Computer Software)

Contracet: Date

Contractor:

Product baseline. The following documents of the issue and date
shown comprise the product baseline for the listed equipment(s)/
computer software:

EQPT./COMP.

ASSEMBLY TOP SOFTWARE CONFIGURATION
SPEC NO. DRAWING NO. ISSUE NOMENCLATURE ITEM NGC.

Signature(s) of PCA Team Member(s)

**Team Chairperson

*Sub~Team Chairperson

Figure 4
Page 5 of 20
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DPEYSICAL CONFIGURATION AUDIT

CERTIFICATION SEREET NO. 2
(For Equipment/Computer Software)

Contracet: Date

Contractor:

Specification Review and Validation. Specifications have been
reviewed and validated to assure that they adeguately define the
configuration item and the necessary testing, mebility/transpor-
tability, and packaging requirements.

Check One

Ej The Type C Specifications are compleée and adequately
define the configuration item. They shall, taerefore,

constitute the product baseline. See Attachment _  for
comments.

[j The Type C Specifications are unacceptable. Attached is a
list of discrepancies.

Signature(s) of PCA Team Member(s)

*Sub-Team Chairperson

Figure 4
Page 6 of 20
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A. Specification Review and Validation lInstructions. The
detalled specifications listed in paragraph B. Below shall
be reviewed for compliance with the applicable requirements.
Each Specification shall serve as the basic document for
configuration control of the subject configuration items.
The information contained within the specifications shall be
audited at the PCA.

B. Review.-and Validation Results:

1. Specifications Reviewed ‘and Validated

EQPT./COMP.
. SOFTWARE CONFIGURATION
SPEC NO. PART NO. DATE NOMENCLATURE ITEM NO.
2. Specifications Reviewed and Disapproved:

(Provide attachment f£or causes.)

Figure 4
Page 7 of 20
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PHYSICAL CONTIGURATION ADDIT
CERTIFICATION SHEET NO. 3

(Eguip.ent

Contracet: Date

Contractoer:

Drawing Review. Drawings have been compared with the eguipment to
ensure that the latest drawing c¢hange letter has been incorporated
into the equipment, that part numbers agree with the drawings, and
that the drawings are complete and accurately describe the eguipment.

Attachment __ is z list of the drawings reviewed.

Check One .

O The drawings are complete and accurately describe the eguipment.
See attachment __ for comments.

[[J Attachment __ is a list of discrepancies.

Signature{s) of PCA Team Members(s)

]

*Sub-Team Chairperson

Figure 4
Page B of 20
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Drawing Review Results. The following drawings were reviewed

By the PCA drawing reviewing sub-teams:

DOCUMENT NUMBER DOCUMENT TITLE

Figure 4§
Page 9 of 20
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PEYSICAL CONFIGURATION AUDIT

CERTIFICATION SHEET NO. 4
{ Egquipment)

Contract: Date

Contractor:

Acceptance Test Procedures and Results. The acceptance test results

have been reviewed to ensuxe that testing 1s adeguate, properly done,

and certifiedl,

Attachment _ is a list of the documents reviewed.

Check One .

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

[J Attachment _ is a list of discrepancies.

Signature(s) of PCA Team Member(s)

-

*Sub-Team Chairperson

Figure 4
Page 10 of 20
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FEYSICAYL CONFIGURATION AUDIT
CERTITICATION SHEET NO. S

(For Equipment/Computer Software)

Contract Date

Contractor:

Review of Shortages and Unincorporated Desicn Changes. The shortages

and unincorporated design changes listed on the proposed DD Feorm 250,
*Material Ingpection and Receiving Report®, and other records have
been reviewed.

Check One

There are no shortages or unincorporated design changes.

Attachment ___ is a list of shortages and/or unincorporated
design changes, and the recommended corrective action reguired.

Signature(s) of PCA Team Member(s)

*Sub-Team Chairperson

Figure 4
Page 11 of 20
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Review of Shortages and Unicorporated Design Changes.
ALl shortages ang un;carporateg deslgn changes listed
on the proposed DD Form 250, "Material Inspection and
Receiving Report”, shall be reviewed by the Contracting
Agency or their designated representatives for a deter-
mination ©f what changes should be accomplished in the
field and what changes should be accomplished at the
contractor's facility. The Contracting Agency shall
also determine if the reported shortages and unincor-
porated changes are complete.

Results. List the shortages and unincorporated design
changes that were reviewed in compliance with requirements.

Figure 4
Page 12 of
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PHYSICAL CONFIGURATION AUDIT
CERTIFICATION SEEET NO. 6

(For Equipment/Computer Software)

Contract: Date

Contractor:

Review Deviations/Waivers. A review of all deviations/waivers to
military specifications and standards that have been approved.

The purpose is to determine the extent to which the egquipment(s)/
computer software undergoing PCA vary from applicable specifica-
tions and standards and to form a basis for satisfactory compl.iance
with these specifications snd standards.

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

Check One.
The equipment({s)/computer software listed on Certification
Sheet No. 1 of this report complies with all applicable
specifications and standards. See Attachment __ for comments.

Attachment __ is a list of discrepancies and/or comments.

Signatu:e(s)-of PCA Team Member(s)

*Sub-Team Chairperson

Figure ¢
Page 13 of 20
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Deviation/Waiver Review Team instruction. All approved waivers
an eviations to military specizilations and standards shall be
reviewed and recorded. Also, recora any part of the PCA which
fails to meet specifications or standards but is not an appraoved
waiver/deviation.

Results of Team Review. List the deviations/waivers against the
egu.ipment/Computer scitware being PCA's that were reviewed.

Figure 4
Page 14 of 20
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PHYSICAL CONFIGURATION A LZIT

EFT NO. 7
(For Eguipment/compucer foltware)

Contract: Date

Contractor:

Examination of the Proposed DD 250. The DD Form 250 has been examined
to ensure that i1t aceguately ceflnes the eguipment/computer software
and that unaccomplished tasks are inlcuded as deficiencies.

Check One

[ Tre DD Form 250 adeguately defines the eguipment/computer
software and all unaccomplished tasks are included as

deficiencies.

‘0] Attachment ___ is a list of discrepancies and/or comments.

Signature({s) of PCA Team Member{s)

*Sub-Team Chairperson

Figure 4
¥ Page 15 of 20
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Examination of the Proposed DD Form 250. The proposed DD Form
é50 shall be examined for completeness and an accurate definition
of the equipment/computer software. Unaccomplished tasks,
shortages, and certain specified discrepancies uncovered at the
PCA shall be included in the DD Form 250. 1If the equipment/
computer software is to be shipped from the plant, the Program
Cffice representative will recommend to the CAQ that the DD Porm
250 be executed in accordance with the terms of the contract.

Results. 1Include a statement that the proposed+DD Form 250 was

2esu-ts
examined and was recommended.

Page 16 of 20
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PHYSICAL CONFIGURATION ALUDIT

CHEET
(For Eguipment/Computer Scoftware)

Contract: Date

Contractor:

Review of Contractor's Engineering Release and Change Control Svstem.
The contrac:ior's engineering release system and change contrel proce-
dures have been reviewed to ensure that they are adegquate to properly
control the processing and formal release c¢f engineering changes.

Check One

The contracior's engineering release system and change control
procedures are adegquate for the processing and formal release
of engineering changes. See Attachment __  for comments.
Attachment __ is a list of deficiencies.

Signature(s) of PCA Team Member(s)

*

*Sup~-Team Chairperson

Figure 4
Page 17 of 20
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RTIFIC | E . 9
(For Equipment, omputer Scitware)

Contract: Date:

Contractor:

System Allocation Document Review. The fopllowing System Allocation
book form drawings have been reviewed and validated to ensure that
they adeguately identify, and are compatible with, the shipping
instructions.

Check One

E] The System Allocation Document is complete and adequately
defines the equipment/computer software scheduled for each
location.

] The System Allocation Document is unacceptable. Attached Is
a list of discrepancies.

[0 This task is not reguired by contract.

Signature(s) of PCA Team Member(s}

-*

*Sub-Team Chairperscn

Figure ¢
Page 1B of 20
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llocasicon Document Inst=usticns:

l.

The System Allocation Documents, both Part 1 and Part 1II,

applicable to the contract shall be reviewed to determine their
accuracy and insure that they adeguately describe the equipment/
computer software.

2.

3.

The following information shall be receorded:

par: I.
a. System emplovment and configuration.
b, Specification reference.
¢. Loeation.
d. Mission Equipment.
Configuration Item Number
Short Title
Part Rumber
Serial Number
e. Installed equipment/computer software,.
Configuration Item Number
Short Title
Part Number
Serial Number
£. Drawing Title and Number
g. Rumber of sheets
h. Issue Number.
Part II.
a. Location.
b. Specification Number
c. Eguipment/computer scftware nomenclature.
€. Configuration Item Quantity.
e. Assembly Drawing Number

Insure that the System Allocation Documents are compatible .wi
ke priorities and shipping instructions.

3, Egvstem Allocation Document Revisw Results., "The following System

Allzccation Documents were reviewed by the PCA Reviewing Sub~Team:

DOCUMENT NUMBER DOCUMENT TITLE

Tigure &
Page 19 of 20
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PEYSICAL CONFTIGURATION AUDIY

CERTIZICATION SHEET NO. 10
(Equipment)

Contract: Date

Cantsractor:

1. Review of Logistics Support Plan for Pre-operational Support.

The Logistics Support Plar :of Pre-operational Suppert has been
reviewed to ensgure that it is adeguate to support the acguisition
phase and is compatible with the coperational phase maintenance concedt
and support requirements.

Check One

[0 The contractor's Logistic Plan for pre-operational suppert
will fulfill the acguisition phase reguirements and is com-
patible with operational phase needs.

7] Attachment __ is a list of deficiencies. .

- Review of long Lead Time Items and Provisioned Items Processed to
PCA. Long Lead Time ltems released and items provisiconed, prior to
PCA have been reviewed to ensure that obsolete items resulting from
pre-PCA design changes are purged from the system. Where basic items

may be upgraded by rework or modification these actions have been
verified as accomplished or in process based upon design change notice.

Check One

Long lead time items and provisioned items processed, prior to PCA,
are all of current configuration at time of PCA or are in work.

-~

[0 Attachment __ is a list of deficiencies.

Signature(s}) of PCA Tzam Member(s)

-

*Sub-Team Chairperson

Figure 4 .

Page 20 of 20
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100. Application:Guide for Tailoring MIL-STD-1521

100.1 Scope

This appendix sets forth guidance <Jor the cost effective
application of the requirements of this standard wvhen this
standard is contractually invoked during the acgquisition process.
This sappendix serves as guidance for the activity responsible for
the preparation of contract requirements and does not form'a part
of the contrace.

100.2 Purpose
The gquidelines contained herein implement the Department of
Defense Directive §120.21, Specification and Standards

Application, which requires all DoD components to apply
selectively and tailor military specifications and standards prior
to their contractual impesition and:

a. <climinate inapplicable and unnecessary requirements.

b. Provide for adding/modifying necessaéy technical review and
audit factors not included in MIL-STD~1521.

¢. Eliminate redundancy and inconsistency with other contract
specifications &nd standards.

100.3 Objective

The objective of this guide is to establish the applications angd
limitations of tailoring MIL-STD-1521. MIL-STD-1521 is not a
stand-alone document. it is dependent upon the work effort
specified in the contractual requirements {e.g., SOW, etc.) The
tailecring of specifications should take pliace in all phases of
military procurement, but is especially applicable to the initieal
tages of selicitation package preparation and contrace
negotiation. Depending upon the type ‘of end-item(s) under
procurement, the reviews and audits outlined by MIL-STD-1521 may
or may not be required for all programs.

100.4 Considerations for Tailoring

100.4.1 Relationship o0 the Statement of wvork

The Program Manager must xeep in mind that technical  reviews
provide wvisibility i{nto the contrac:tor's impiementation of the
work effort required under the terms of the SOW and the contract
To assure timely and effective attention to the technical
interpretation of contract requirements. The key to tailoring
MIL-STD-1521 is to match the MIL-STD-1521 requirements against the
details of the applicable SOW/Contractual task requirements, Tt
will become immediarely obvious that MIL-5TD-1521 may ccntein
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technical review factors that are not applicable to the contract
under consideration. (For example, if a zontrac: does not include
computer scoftware, all references :0 the reviev of Computer
Softwvare materials in MIL-STD-1521 will not apply.) When
MIL-STD-1521 15 wused, then a task containing the applicable
requirements will be specified in the SOW. Review factors not set
forth in MIL-STD-152]1 but considered necessary because o©of the
nature of the particular program should be adced in the SCW. By
carefully going through this evaluative process the technical
reviev and audit requirements will become program specific rather
than an all purpose document to be continually negotiated during
contract performance.

100.4.2 Elimination of Reddndancy and Ambiquity

While MIL~STD-1521 is the broad program document for technical
reviews and audits, other standards in existence also require
technical reviews or audits, For example, MIL-STDs for
reliability, maintainability, system engineering and others can
require reviews and/or audits. Review of these aspects cf the
design would alsn be required under MIL-STD-1521; therefore, if
such standards are contractually stipulated together with
MIL-STD-1521, the SOW should include a provision to show how and
whether the technical review requirements of these other standards
can be combined with technical reviews/sudits in MIL-STD=1521.
Combining reviews does not nullify other MIL-STD(s)., “Plans", etc,
which contain requirements for reviews/audits. The contract
should reguire the minimal integrated, comprehensive technical
design review effort that will provide the desired visibility and
assurance of contract compliance.

100.4.3 Contractor Participation in Tailoring

When requiring a particular review or audit, it is important that
the topics to be revieved are aligned to the program regquirements.
Therefore, the olferor should be given an opportunity to recommend

changes and 1identify topics/items he considers appropriate. The
program office should request, in the instructions for oproposal
preparation, that the offeror recommend the MIL-STD-1521

topics/items and their related details to be covered at the
various reviews or audits required by the 50W. This will allow
the offeror to tailor the topics/items and details by addi:tions
and deletions for the particular review/audit. 1In addition,. it
must be recognized that effecive tailoring requires several points
of reviev, The reguirement, however, for the reviewv/audit must be
finalized prior :to conctract award.

100.4.4 Complexitv

a. System/Segment/subsys:iem/configuration item complexity and
type of program is central in determining both the need for
and the number o©f such reviews, When developinge & small
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non-complex system some reviews mav not be required, or, if
required, may be lizi:e2 in Scscze. The tailloring procedures
discussed earlier should resul: either in the exclusion cf
MIL-STD-1521 or in a tailored MIL-STD-152]1 that reflects a
limited scope technical reviev effort. C(Conversely, in &
very complex development the review process will increase in
levels and numbers of reviews,

b. In -addition to the -above, the degree of applization 1is
dependent upon the configuration item state of development
(example, new Zdesign vs. commercially available) or the
degree of any modifications, if involved. For example: a
newly developed item may reguire the majority of the review
topics/items and audits, wvhile a commercially available
configuration item with the appropriate documen:ation, i.e.,
verified test results, specifications, drawings, etc. may
require reviews or audits limited to its application to the
program and its interfaces. In the case of modified designs
one must consider the degree and effect of the
modifications. Reviews and audits may be limited to the
modifications and their interfaces.

100.% Scheduling of Technical Reviews and Audits

The schedule for Techrical Reviews and Audits is extremely-
important. If they are conducted too early, the item for review
will not be adequately defined. Conversely, if the review is too
late, the program commitments could have been made erroneously,
and correction will be both difficult and costly. for planning
purposes, a good method for scheduling technical reviews is to
rela~e them o the documentation requirements. For example,
schedule a PDR afrter the hardware Development Specification or
Software Top Level Design Document and Software Test Plan are

available, since the essence of the PDR is to assess the
contractor's approach to meeting these regquirements of these
documents. Scheduling of audits are dependent not only on
documentation availability but also on hardwvare/softvare

availability, and the completion of the acceptance qualification
tests. Table 1 contains a 1lis: of the primary documentation
associated with each review or audit anrd the estimated time

phasing:

TABLE 1
SCHMEDULING TEICHNICAL REVIEZWS AND AUDITS
Review Time Phase Primarv Documentation
SRR Usually accomplished in the various analvsis and
"Concept Exploration phase. trade study reports
Hovever, may be used 1n used to develop the
other phases when the system/segment

[
e
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Time Phase

SDR

SSR

PDR

CDR

Concept Exploration phase
is not accomplished.

Usually in the Demonstration
and Validation phase.

Usually early in Full
Scale Development

Usually accomplished in the
Demonstration and vValidation
and/or Full Scale
Development Phase

Usually accomplished in the
Full Scale Development
phase

=20

Primary Documentation

requirements for the
specification.

System/Segment
Specification,
preliminary Operational
Concept Document,
preliminary Software
Requirements and
Interface Requirements
Specifications, analyses,
trade studies, Drawings
Level I DOD-D-100C0.

Software Requirements
Specification, interface
Requirements
Sspecifications,
Qperaticnal Concept
Document .

Development, Type B
Performance
Specification,

Drawvings Level I
DOD-D-1000, Saftvare
Top Level Design
Document, Software Test
Plan, preliminary
Computer Resources
Integrated Support
Document, preliminary
Computer SysStem
Operator's Manual,
preliminary Softwvare
User's Manual,
preliminary Computer
System Diagnostic Manual.

Draft Product, Type C
Specification, and
referenced documentation,
Dravings Level 1 or Il
DOD~D-1000, Software
Detailed Design Document,
Interface Design
Document(s), Data Base
Design Document(s),
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' Review

TRR

FCA

PCA

Although
they may
for each
of his

Time phase

Usually accomplished in
the Full Scale Development
phase

Usually accomplished at

end of Full Scale
Development

Usualily accomplished early
in the initial production
when the developing
contractor is preseler:ted
as the productiocon
contractor. However, may
be accomplished at the end
of Full Scale Development
vhen the developing
contractor is not
preselected as the
production contractor.

And the PCA is repeated
with each subseguen:
contractcr or break

in productior,

Primarv Documentation

Sofrtware Test
Description, Computer
Resources Integrated
Suppert Document,
Scfrware Programmer's
Manual, Firmwvare

. Support Manual, Informal
‘“Test Descriptions/Test
Procedures, Software
Development Fileis).

Software Test Preocedure,
Informal software test
resylts (of development
tests) .

Test plans, test
descriptions, test
procedures, Software
Test Reports, Computer
System Operator’'s Manual,
Softvare User's Manual,
Computer System
Diagnostic Manual.

Final Part II
Specification/Type C
rroduct Specifications
and referenced documents
and dravings. Drawvings
Level II or Ill
DOD-D-1000. Scftware
Product Specification,
Version Descriprion
Document.

the time {rame for reviews and audits iS suggested above,
vary depending on the particular program.
review or audit may be requested from the cfleror as part
proposal, or as part of the system engineering management

The schedule

plan (which can be part of the proposall.
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110. Production Readiness Review (PRR)

110.1 For specific guidance, see AFSCR 64-2, Production Readiness
Review,

i 123
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MIL-ETD-1521B (DSAPF)
Notice 1
19 Dec 1585

’ MILITARY STARDARD
TECHKICAL REVIEWS AND AUDITS POR EYSTENMS,
BOUTPRERTE, ARD CONMPUTER SOPTWARE

O ALL BOLDERS OF MIL~STD-1521B:

1. TEE FOLLOWING PAGES OF MIL~STD-15218 EAVE BEER REVISED AKD SUPERSEDE THE
PAGES LIETED:

KEX PAGE DATE EUPERSEDED PAGE DATE
vi 1% bec 1985 vi 4 June 1985
7/6 19 pec 1985 1/8 4 June 1985
19 1% Dec 1985 19 4 June 1985
20 4 June 1985 {Reprinted without change)
25 19 Dec 1985 25 4 June 1985
26 1% bec 1985 26 4 June 19B5
25 1% bec 1985 29 4 June 1985
30 19 pec 1985 30 4 June 1985
35 19 Dec 1985 as 4 June 1985
36 4 June 198% {Reprinted without change)
37 4 June 1985 (Reprinted without cbange)
3t 1% Dpec 198BS 3s 4 June 1985
k] 1% bec 1985 Kev page
55 19 pec 19865 55 4 June 1985
56 1% Dec 1985 56 4 June 1985
56a 19 pec 1985 New page
71 19 Dec 1985 7] 4 June 1985
72 4 June 1985 (Reprinted without change)
73 1% Dec 1985 73 4 June 1985
74 4 June 1985 {Reprinted without change)
75 19 pec 1985 75 4 June 1985
7€ 4 June 1885 {Reprinted without change)
11% 1% pec 18985 118 4 June 1985
11Sa 19 Dec 1585 Kev page
123 4 June 1985 (Reprinted without change)

- 124 1% Dec 1985 124 4 June 1985
125 19 Dec 1985 Hew page
126 19 pec 1985 Newv page
127 19 pec 1985 Kev page

2. Retain this notice and insert before table of contents.

3. Bolders of MIL-STD-1521B will verify that page changes and additions

indicated above bhave been entered. This notice page vwill be retained as &

check sheet. This lssuance, together with appended pages, is a meparate

publication. Each notice ig to be retained by stocking pointe until the

Military Standard is cormpletely revised or canceled.

Custodians: Preparing Activity:
Ailr Porce -~ 13 Air Force - 13

Review Activities:
Alr rorce - 10, 11, BO, 85

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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3.10 Production Readipess Review (PRR). Thifs review {g intended to determine
the status of completion of the specific actions which must be satisfactorily
acconplished prior to executing a production go—ahead decicion. The reviev is
accomplished in an incremental fashion duripg the Full-Scale Development
phase, usually two initial reviews and one final reviev to assess the riak in
axercising the production go—ahead decision. 1In its earlier stages the PRR
concerns itself with gross level manufacturing concerns such as the need for
identifying bhigh risk/low yield manufacturing processes or materials or tbe
requirement for manufacturing development effort to satisty design
requirements. The reviewe become more refined ac the design matures, dealing
with such concerns as production planning, facilities allocation,
incorperation of producibility-oriented changes, identification and
fabrication of toole/test eguipment, iong lead item acquisition etc, Timing
of tbe incremental PRRe is e function of program posture and is not
specifically locked in to other reviews.

OTHER DEFIRITIORS

3.11 Por further guidance on cost terminology cee the latest edition of DODI
5000.33, Dniform Budget/Cost Termes and Definitions.

3.12 New titles &re beinc phased in for the levels of maintenance. They are
(with their former terms): On BEguipment (Organizational), Off Egquipment - On
Eite (Intermediate), Off Bguipment - Off Site (Depot). 5ee the latest edition
of APR E6-14, Bauipment Maintenance Policies, Objectives, and Reponsibilities.

3.12 ror definitions of the various levels of repair, see the latest edition
of MIL-STD-2B0A, 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 configuration management.

3.15 Engineering bata: Engineerina documents such as drawings, associated
lists, acompanying documents, manufacturer specifications, mapufacturing
planning documentatjon, and standards or other information prepared by &
decign activity and relating to the design, manufacture, procurement, test, or
inspection of bardware items or services, as defined in DOD=-STD-100 and

DOD=D~-1000.

Supersedes page 7/8 of 4 June 1985
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10. Svstem Requirements Review (S5R).

10.1 General. The SRRe are normally conducted during the systeam Concept
Exploration or Demonstration and validation phase. B5Such reviews may be
conducted at any time but normally will be condocted after the accomplishment
of fynctional analysis and preliminary requirements allocation (to
operatiocnal/maintenance/training Bardwvare Configuration Itemsa {(HWCIa),
Computer Software Configuratjon Items (CECIc), facility configuration itams,
manufacturing consideratjions, personne)l and human factora) to determine
initial direction and progress of the contractor's System Engineering
Management effort and his convergence upon an optimum and complete
configuration,

10.2 Purpose. The total System Engineering Management activity and its
output chall be reviewed for responeivenests to the Etatement of Work apd
system/segment requirements. Contracting agency direction to the contractor
will be provided, as necessary, for continuing the technical program and
gystem optimjzation.

10.2 Items to be Reviewed. Representative itemc to be reviewed include the
results of the following, as appropriate:

a. Misrcion snd Reguirements Analyeils
b. Punctional Flow Analysis

c. Preliminary Requirements Allocation
d. System/Cost Effectiveness Analysis

e. Trade studies {(e.g. addressing system functione in mission and
support hardware/firmware/software).

f. Synthesis

9. Logistice Support Analysis

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

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 Flanning
0. Engineering Integration
P. Date Manageoent Flans
g. Configuration Management Plans
I. Systex Bafety
&. Buman Pactors Analysis
t. Value Engineering Studies
u. Life Cycle Cost Analysis
v. Preliminary Manufacturing Plans
¥, Manpower Requirements/Personnel Analysis
X. Milestone Schedules
10.3.1 The contractor shall describe his progresc and problems in:

10.3.1.1 Risk identification and risk ranking (the interrelationship among
system effectivenees analysis, technical performance measurement, intended
manufacturing methodr, and coets shall be discussed, as sppropriate).

10.3.1.2 Risk avoidance/reduction and control (the interrelationships with
trade-off studies, test planning, hardware proofing, and technical performance
seasurement shall be discussed, as appropriate).

10.3.1.3 ©5significant trade-offs among stated system/segment specification
requiremsents/conatraints and regulting engineering design requirements/
constraints, manufacturing methods/process constraints, and logistic/cost of
ownership requirements/constraints and unit producticn cost/design=to-cost
objectives,

10.3.1.4 Identifying computer regourcec of the system and partitjoning the
systen into BWCIs and C5ClIe. Include any trade—off studies conducted to
evaluate alternative approaches and methods for meeting operational needs and
to determine the effecte of conatraints on the system. Also include any
svaluations of logistics, technology, cost, schedule, resource limitations,
fntelligence estimates, etc., bade to determine their impact on the system.
In adéition, address the following specific trade-cffs related to computer
rescurces:

20
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. f. Survivability/vulnerability (including nuclear)
¢g. Reliabjlity/maintainability/Availability (R/W/A)
h. Electromagnetic Compatibility
i. Logistic Support Analysis to address, as appropriate, integrated
logistics support including maintenance concept, support equipsent concept,
loglstics support concept, maintenance, supply, software support facilitles,

etc. (MIL~ETD-1386-1 and 2)

j. Bystem Safety (emphasis shtll be placed on syster hazard analygis and
identification of safety test requirements)

k. Securit;y
1. Buman Pactors
m. Transportability (including Packaging and Handling)
n. System Mass Properties
0. Etandardization
p. Electronic Warfare
. Gg. Value Engineering
r. BSystem Growth Capability
E. Program Risk Analysls
t. Technical Performance Measurement Planning
u. Producibility Analysis ané 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
z. Milegtone Schedules
aa. Software Development Procedures
20.3.2 Results of significant trade studies, for example:
. a, Sensitivity of selected miscion regquirements versus

Supersedes page 25 of 4 June 198S
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realistic performance parameters and cost estimates. .

b. Operations design versucs maibptepance design, including support
equipment impacts.

¢. Bystex centralization versus decentralization

d. Automated versue manual operation

e, Rellability/Maintainabllity/Availability

f. Commercially avazilable {temc versus new developments

g. Rational Stock Number (KSN) items versurs new development

h. Testability trade studies (Allocation of fault detection/isclation
capabilities between elements of built-in test, on board/on-site fault
detection/isolation subsystem, separate support equipment, and manual
procediires)

i. Eize and weight

j. Dbesired propagation characteristics versus reduction interference to
other systems (optimum selection frequencies)

k. Performance/logistice trade studies .
l. Life cycle cost reduction for different computer programming languages

m. PMunctional allocation between hardware, software, firmware and
perconnel/procedures

n. Life Cycle Cost/syster performance trade studies to include .
sensitivity of performance parametere to cost.

0. Sensitivity of performance parameters versus cost
p- Cost versus performance

9. Design versus manufacturing consideration

f. MRake versus buy

6. BSoftware development schedule

t. On-equipment versus off-egquipment maintenance tasks, including
support equipment impacte

u. Comnon versus peculiar support eguipment

20.3.3 Updated design requirements for operations/maintenance functions and

items. ‘I"

20.3.4 DUDpdated requiremente for manufacturing methods and processes.

Supersedere page 26 of 4 June 1985
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i. Raintenance related trade-off studies and findings (includes
commercially aveailable equipwent, software fault diagnostic techniques)

J. Logistic cost impacts

k. BSupport procedures and tools for computer software which facilitate
software nodification, improvements, corrections and updates

1. Bardneas critical items/processes
m. Bupport eguipment concept.

20.3.12 Systex compliance with nuclear, non-nuclear and laser hardening
recuirements. High risk areas or design concepts requiring possible advances
of the state-of-the-art as & result of purvivability ecriteria shall be
identified, and prepared approach(ea) to the probler reviewed. Prepared test
programs shall be reviewed for sufficiency and coxmpatibility with the
Bpecified threat environeent and existing simulation test facilities.

20.3.13 The optimization, traceability, completeness, and risks zssoclated
with the allocation technical requirements, and the adeguacy of zllocated
BYBSteR requirementes 25 & basis for proceeding with the development of hardware
and software configuration items. Include any available preliminary Software
Requirements and Interface Requirements Specifications.

20.3.14 Manufacturing (HWC1es only).

20.3.14.1 Production feagibility and risk analyses addressed at the ERR shall
be updated and expanded. Thic effort should review the progress made in
reducing production risk and evaluate the risk remaining for conseideration in
the Full Scale Development Phace. Ectimates of cost and ochedule impacts
shall be updated.

20.3.14.2 EKeview of the Productiorn Capability Assessment shall include:

20.3.34.2.1 A review of production capability shall be accomplished which
wili constitute an assessment of the facilities, materials, methods,
processes, equipment and skills necessary to perform the full scale
development and production efforts. Identificarion of reguirements to upgrade
or develop manufacturing capabilities shall be made. Reguirements for
Manufacturing Technology (MANTECEH) programs will also be identified as an
element of this production assessment,

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

Supersedes page 29 of 4 June 1985
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20.3.14.4 Present 2 reviev of trade-off studiec for degign requirements
against the reguirement for producibility, facilities, tooling, production
test equipment, inepection, and capital equipment for intended production
rates and volume.

20.3.14.5 The analysis, assesapents and trade-off studier should recommend
any additiona]l special studies or development efforts as needed.

20.3.15. PEngineering bata. Evaluate the contractor's drawing system,
reviewing the drafting room manual, the preparation and review procedures,
change control procedures, flowdown of requirements to subcontractors and
vendors, and other aspects fundamental to the acceptability of Level 3
drawingt. If available, review completed drawings from other programc or the
normal coxpany product line to determine compliance with the company
procedurex,

20.4 Post Review Actjon. After completing the SDR, the contractor shall
publish and distribute copies of Review Minutes. The contracting agency
officially acknowledges completion of the SDR as indicated in paragraph 4.2.4.

Superpedes page 30 of 4 June 1885
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guipment shall be made avajlable for review by the contracting agency.

g. PFirmware tc be provided with the system: microprogras logic diagrams
nd reproqramming/instruction translation algorithe descriptions, fabricatiom,
ackaging (integration technology (e.g., LSI, MSI), device types (e.g., CNOS,
M0S5)), and special eguipment and support software needed for developing,
egting, anéd supporting the firmware.

aa. Life Cycle Cost Analysis

ab. Armament compatibility

ac. Corrosion prevention/contrel consideraticons
ad. rindings/Status of Quality Assurance Program
ae, Support eguipment reguirements.

0.2.2 CSCls:

&. Punctional flow. The computer softwzre functional flow exbodyinc all
{ the reguirements allocated from the Software Requirements Specification and
nterface Requirements Specification{s}) to the individual Top~Level Computer
are Components {TLCSCE) of the CSCI.

b. Storage allocation data. This information shall be presented for
ach CSCl1 &5 a whole, describing the manner in which available storage is
llocated to individual TLCSCs. Timing, seguencing requirements, and relevant
guipment constrainte used in determining the allocation are to be included.

¢. Control functions description. A description aof the executive
entrol and start/recovery featuree for the CSCI shall be avallable, including
ethod of initiating syctem operation and features enabling recovery from
yeterm malfunction.

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

e. Security. An identification of unigque security requirements and a

escription of the techniquee to be used for implementing and maintaining
ecurity within the CSCl shall be provided.

.rsedes page 35 of 4 June 19p5
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f. Reentrancy. An identification of any reentrancy requirements and &
dascription of the techniques for implementing reentrant rountines shall be
available.

g. Computer software development facilities. The avalilability,
adequacy, and planned utilizetion of the computer software development
facilitien sball be sddrensed.

h. Computer software develcpment facility versus the operational
syatem. The contractor sball provide information relative to unique design
features which may exist in & TLCSC in order to allow use within the computer
software development facility, but which will not exist in tbe TLCSC installed
in tbe coperational system. The contractor shall provide information on the
design of support programs not explicitly require¢ for the operational system
but which will be generated to assiat in the development of the CSCI(s). The
contractor shall also provide details of the Software Develapment Library
contreols.

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

J. Test tools. The contractor shall describe any special test systems,
test data, dats reduction tools, test computer software, or calibration anc
diagnostic software that are not deliverable under terms of the contract, but
which are planned for use during product developrent.

k. Description and characteristics of commercially avajilable computer
resources, including any optional capabilities such as special features,
interface units, special instructions, controls, formate, etc. Include
limitations of commercially available equipment such as failure to meet human
engineering, safety and maintainabjility requirements of the specification and
identify geficiencies.

l. EBixisting docurentation {(technical orders, commercial manuals, stc.)
for commercially available computer resocurces and copies of contractor
specifications used to procure computer rescurces shall be made available for
review by the contracting agency.

m. Support rescurces. The contractor shall describe those resources
necessary to support the software and firmware during coperational deployment
of the systex, such as operational and support hardware and software,

personnel, special skills, human factors, configuration management, test, and
facilities/space.

36
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n. Operation and support documents. The preliminary versions of the
CSOM, SUM, CSDR, and CRISD shall be reviewed for technical content and
coxpatability with the top-level design docuwentation.

©. Updated gsince the last review to all previously delivered software
related CDRL items,

P. Review considerations applicable to 40.2.1 as appropriate.

40.2.3 Support Equipment (SE):

8. Review considerations applicable to paragraph 40.2.) and 40.2.2 as
sppropriate.

b. Verify testability analysis results. Por example, on repairable
integrated circuit boards are test paints avaliable 50 that failure can be
isolated to the lowest level of repeir (See Sectjon 3 Definitions, for "Level
of repair®).

c. Verify that the Government furnished SE is planned to be us
maximur extent poesible.

ed to the

¢. Review progress of long~lead time SE items, identified throusgh
interim release and SE Requirements pocument {SERD) procedures.

¢. Revievw progress toward determining total SE requiremente for
instellation, checkout, and test support requirements.

f. Review the reliability/maintainability/availability of support
equipment items.

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

h. Review calibration requirements.

i. Dbescribe technical manuals and date availability for support
egquipment.,

J. Vverify compatibility of proposed support equipiment with the system
maintenance concept.,

k. 1If & Logistic Support Analyeis {LSA) is not done, then revievw the
results of SE trade—~off rtudier for each alternative support concept. Por
existing SE and printed circuit boards testers, review Maintainability data
resulting from the field use of these eguipments. Review the cost éifference
between systems using single or multipurpose SE vs. proposed new SE. Examine _
technical feasibility in

a3
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using existing, developmentaz), and proposed new SE. For mobile systems,
review the mobility requirements of support eguipment.

l. Reviev the relationship of ‘the computer resources in the
systemx/subsyster with those in Automatic Test Bquipment (ATE). Relate this to
the development of Built 1In Test Bquipment (BITE) and try to reduce the need
for complex supporting SE.

m. Verify on-equipment versus off-equipment maintenance task trade study
resulte, including support equipment impacts.

n. Review updated list of regquired support eguipment.

40.2.4 PEngineerinc Data. Review Level 1}l engineering drawings for eape of
conversion to higher levels and, if evailable, review Level 2 and 3 drawings
for compliance with requirements. The review of engineering data, as defined
in paragraph 3.15, shouléd consider the checklist iteme discussed in para
100.6, as properly tailored.

40.2 Pveluation of Electrical, Mechanicel, and Logical Desians
40.3.1 HWCIs. The material of paragraph 40.2.]1 above shall be evaluated to:

8, Determine that the preliminary detail design provides the capability
of satisfying the performance characteristics paragraph of the HWCI
Development gpecifications.

b. Estalblsh compatibllity of the HWCI operating characteristies in each
mode with overall system design requirements if the EWCI is involved in
multi-wode functions. .

c. Establieh the existence and nature of physical and functional
interfaces between the BWCY and other items of egquipment, computer scoftware,
angd facilities.

40.3.2 CSCls. 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
requirements of the Software Requirements Specification and Interface
Requirements Specification(s).
b. Determine whether the top~level Gesign embodies all the reguirements

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

Supersedes page 3B of 4 June 198%
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c. Determine whether the approved design methodology bas been used for
the top-level design.

d. Determine whether the appropriate Buman Fectors Bngineering (HFE)
principals have been incorporated in the design.

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

f. Determine whether logic affecting system and nuclear safety bas been
incorporated in the design.

3Ba
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(11) survivability/vulnerability {including noclear)
{12) Producibility and Manufacturing
{13) Sransportability, Packaging anéd bandling

(14} Buman Engineering end Biomedical Requirements (including Life
S8upport and Crew Staticn Requirements)

{15) Standardization
(16) Design versus Logistice Trade-offs
{(17) Support equipment requirceents
d. Interface control drawings
e, Mock-ups, breadboards, and/or prototype hardware

£f. Deslign analysic and test data

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

h. 1lnitial Rmanufacturing Readiness (for example, manufacturing
engineering, tooling demonatrations, development and proofing of new

materjalg, processes, methods, tooling, test equipment, procedures, reduction
of manufacturing risks to acceptable levels).

i. Preliminary VECPs and/or formal VECPs

3. 1life cycle costs

k. bDetall design informatjon on all firsware to be provided with the
systen,

1. Verlfy corrosion prevention/control considerations to insure
materials have been chosen that will be compatible vwith operating environment.

e. Pindings/Status of Qualjity Assurance Program

50.2.2 CSCis.

a. FBoftvare Detailed Design, Data Base Design, and Interface Design
Document (8). 1n cases where the CDR is conducted in incremente, complete
documents to support that increment shall be available.

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

Bupersedes page 55 of 4 June 1985
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¢. System Allocation Document for CSCI inclusion at each scheduled
location.

4. Computer Recources lntegrated Support Document.

e. Software Programmer's Manual

f. PFPirmware Support Manual

g. Progress on activities required by CSCI PDR (para 40.2.2).
h. Updated operation and support documents {(CSOK, SON, CSDN).
i. Schedules for remaining milestones.

j. Dpdates since the last reviev to all previously delivered software
related CDRL items.

50.2.3 Support EqQuipment (SE}:
a. Review requitementg (paragraphe 50.2.1 and 50.2.2) for SE.
b. Verify maximum considerations GPE SE
c. ldentify existing or potential SE provisioning problems

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

€. Review reliability of S5E

f. Review Jogistic support reguiremente for SE items

g. Review Calibration requirements

h. Review documentation for SE.
50.2.4. Enqineering Data. 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 Detailed Evaluation of Electrical, Mechanical, and Logical Designs

50.3.1 HWCIe. Detailed block diagrams, schematics, and logic diagrams shall
be compared with interface control drawings to determine system

compatibility. Analytical and avajlable test data shall be reviewed to insure -

the hardware Development Specification has been satisfied.

Supersedes page 56 of 4 June 1985
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50.3.1.1 The contracter shall provide information on firmware which is
included in commercially avallable eguipsent o7 to be included in eguipment

Gsveloped under the contract. Pirmware in this context includes the
microprocessor and associated sequence of micro-instructionc necessary to
perfora the allocated tasks. As 2 minimur, the information presented during

CDR sahall provide
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70. Punctional Configuration Audit.

70.1 General. The objective of the Functional Configunration Audit (PCA)
shall be to verify that the configuratiorn iter's actual performance coaplies
with its hardware Development or Scftware Requirements and Interface
Requirements Specifications. Test data shall be reviewed to verify that the
hardware or computer software performs af reguired by its functional/allocated
configuration identjfication. Por configuration items developed at Governmant
expense, an FCA shall be & prerequisite to acceptance of the configuration
item. Por goftware, a technical understanding shall be reached on the
validity and the degree of completeness of the Software Test Reports, and as
appropriate, Corputer System Operator's Manuval (CsSOM), Software User's RManual
{50M}, and Computer Syster Disgnostic Manuzl [CSDM).

70.1.1 The FCA for & complex configuration item may be conducted on a
progressive basis, when 80 specified by the contracting agency, tbroughout the
configuration item's development and culminates at the coxpletion of the
qualification testing of the configuration itex with & reviev of all
discrepancies at the final FPCA. The FCA shall be conducted on thst
configuration of the configuration itex which ie representative (prctotype o
preproduction) of the configuration to be released for production of the
operational inventory quantitier. When 2 prototype or preproduction article
it not produced, the FCA shall be conducted on a first production article.

Por cases where configuration item qualification can only be édetermined
through integrated system testing, PCA's for such configuration items vill mot
be considered complete until completion of such integrated testing.

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

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

70.2 Contract Reguiremente

70.2.1 <The gchedules for the PCA Ehall 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. 1In addition, the contractor shall submit the final draft Product
Specification for the configuration item to be audited to the contracting
agehcy for review prior to PCA.

70.3 Contractor Respongibility

70.3.,1 Prior to the PCA date (for configuration items to be audited), the
contractor shall provide the following information to the contracting agency
{this ipnformation shall be provided in addition to the general regquiresents of
Section 4.}:

Supersedes page 71 of 4 June 1985
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a. OContractor representation(the test manager should be in attendance),
b. Identification of items to be audited:
(1) Nowenclature
(2) Specification identificatior number
{3) configuration iter number

(4) Current listing of all devistions/waivere mgainst the
configuration {tem, either requested of, or approved by the contracting agency.

(5) Status of Test Program to test configured jiteme with automatic
teat equipment {wvhen 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 teating informpation chall be available for the PCA team.

aA. Test plans, specificetions, descriptions, procedures, and reports for
the configuration item.

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

€. A complete 1ist of successful 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 as a system or subgysterm test).

e. Preproduction end production test results.

70.4.3 Testing accomplished with the approved test procedures and validated
data {(witnessed) shall be sufficient tc insure configuration iter performance
as set forth in the gpecification Section 3 and meet the guality assurance
provisicns/qualification requirements contained in the specification Section 4.

70.4.4 ror those performance parameters which cannot completely be verified
during testing, adequate analysis or simulation shall have been accomplished.
The results of the analysils or simulations will be sufficient to insure
configuration item performance as outlined in the specification.

72
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70.4.5 Test reports, procedures, and data used by the FCA team &hall be made
2 matter of record in the FCA minutee,

70.4.6 A list of the contractor's internal documentatjon (drawings) of the
configuration iter shall be reviewed to insure that the contractor bhas
documented the physical configuration of the configuration item for which the
test data are verified.

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

70.4.6. Configuration Items (Cls) which fail to pass quality ssaurance test
provisions are to be anslyred ap to the cause of failure to pase. Appropriate
corraections thall be made toc both the CI and asssocioted engineering oata
before a CI is subjected to regqualification.

70.4.9 A checkligt shall be developed which jdentifies documentetion and
hardware and computer software to be available and taske to be accomplished at
the PCA for the configuration itew. See Pre-FCA chéezkrheet,

70.4.10 Retests or additional tests shall be performed to assure cospliance
with paragrapb 70.4.3.

70.4.11 Acknowledge eccomplishment of partial completion of the FCA for thase
configuration items whose gualificstion is contingent upon completion of
integrated systems testing.

70.4.12 Por CSCls the following additional reguirements shall apply:

a. ‘The contractor shall provide the PCA team with & briefing for each
CSC! being audited and shall delineate the test results and findinge for each
CSCl. As a minimum, the discuseion shall include CSCI 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 general presentation of the
entire CSCI test effort delineating problem areas as well as acconplishments.

b. An audit of the formal test plans/descriptions/procedures shall be
made and compated against the official test data. The results shall be
checked for completeness and accuracy. Deficlencies shall be documented and
made a part of the FCA minutes. Completion dates for all discrepancies shall
be clearly established and documented.

€. An audit of the Software Test Reports shall be performed to validate
that the reportes are accurate and completely describe the CECI tests.
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4. All ECPs that have beenh approved shall be reviewed to ensure that

they bhave been technically incorporated and verified.

e. Al]l updated to previously delivered documents &£hzl]l be reviewed to
enDsure accuracy and consiatency throughout the documentation met.

f. Preliminary and Critical Design Review minutes sball be examined to
ensure that all findings have been incorporated and completed.

g. The interface requirements and the testing of thegse requirements
sball be reviewed for CECls.

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

70.5 PoEt Avdit Actions

70.5.1 After completion of the FCA, the contractor ghall publish and
distribute copies of FPCA minutes. The contracting agency eofficially
acknowledges completion of the PCA as indicated in paragraph 4.2.4.

70.5.2 The accomplisheent of the FCA ghall be recorded on the configuration
item Development Record by the contractor.
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80. Physical Confiquration Audit (PCA)

80.1 General. The Physical Configuration Audit (PCA) sball be the formal
examination 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 subsequent changes are processsd by engimeering
change action. The PCA alsoc determines that the acceptance testing
requirements prescribed by the documentation iz adeguate for acceptance of
production unite of a configuration item by quality assurance activities. The
PCA includes » detailed audit of engineering drawings, specifications,
tectnical data and tests utilized in production of HWCIs and a detailed audit
of decign documentation, listings, and manuals for CSCIs. The review mhall
include an audit of the released engineering documentation and quality control
recorés to make sure the as-build or as-coded contiguratjion is reflected by
this documentatien. FPor software, the Software Product Specification and
Vergion Description Document shall be a part of the PCh review,

80.1.1 The PCA shall be conducted on the first article of conficuration items
end those that are & reprocurement of & configuration item already in the
inventory shall be identified and selected jointly by the contracting agency
and the contractor. & PCA shall be conducted on the first configuration item
to be delivered by » new contractor even though PCA was previously
accomplished on the first article deliveredé by & different contractor.

B0.1.Z Formal approval by the contracting agency of the copfiguration itep
Product specification, and the satisfactory completion of & PCA resulte in
ectablishment of the product baseline.

80.1.3 Recommendations of configuration item acceptance or nonacceptance to
the responsible contract administration office (CAQ) are baged upon and
governed¢ by procedures and requirements outlined in subseguent paragraphs.

80.1.4 A final review gshall be made of all operation and support documents
{(i.e., Computer System Operator‘'s Manual (CSMOM), Boftware Dser's Maual (SUmM),
Computer Syetem Diagnostic Manual (CSDM), Software Programmer's Manual (SPH),
Firmware Support Manual (PSM)) to check format, completeneas, ané conformance
with applicable data item descriptions,

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

80.2 Contract Reguirements

80.2.1 The schedules for the PCA shall be recorded on the configquration item
Development Record by the contractor. A current set of lietings shall be
provided for each CS5CI being audited. The contractor shall submit the final
draft of the
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product specification for the configuratjon item to be audited to the
contracting agency for reviev prior te PCA.

80.3 Contractor Responsibility

88.3.1 The contractor shall provide the following informstion to the
contracting agency {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. Jdentification of items to be accepted by:
{1) Nomenclature
(2) Specification ldentification Number
(3) configuration item ldentifiers
{4) sSerial Numbers
(S5) Drawing and Part Numbers
(6) Identification Numbers
{7) Code ldentification Numbers

(E) Software inventory numbering system

€. A list delinecating all deviationg/waivers against the configuration
item either requested or contracting aaency approved. -

B0.3.2 The PCA cannot be performed unless dats pertinent to the configuration
iter beiny sudited is provided to the PCA team at time of the audit. The

contracter shall compile and make this information available for ready
reference. Required information shall include:

8. Configuration item product specification.

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

¢. Complete shortage list.

d. Acceptance test procedures and associated test data.

e. Engineering drawing index including revision letters.
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non-coxplex system some reviews may not be required, or, if required, may be
lipited in Scope. The talloring procedures discussed earlier should result
either in the exclusion of MIL~-5TD-1521 or in a tajlored MIL-STD-1521 that
reflects a limited scope technical review effort. Conversely, in a very
complex developwent the review process will increase in levels and numbers of

reviews,

b. 1In addition to the above, the degres of application ie dependent gpon
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 reqguire the majority of the reviev
topica/items and audite, while a commercially available configuration item
with the aprropriate documentation, i.e., verified test results,
specifications, drawings, etc. may require reviews or audits limited to its
application to the prograrn and f{ts interfaces, 1n the case of nodified
designt one must consider the degree and effect of the modifications. Reviews
and asudits may be limited to the modifications and their interfaces.

100.5 Scheduling of Technical Reviews and Audits

The schedule for Technical Reviews and Auditc ic extremely izmportant. If they
are conducted toc early, the item for review will not be adeguately defined.
Conversely, 1{f the reviev it too late, the program cosmitments could bave been
made erroneously, and correction will be both difficuilt and costly. fFor
planning purposes, & good method for scheduling technical reviews is to relate
them to the documentation regquirements. Por example, schedule a2 PDR after the
hardware Development Specification or Software Top Level Designh Document and
Softwvare Test Plan are available, since the essence of the PDR is to assess
the contractor's approach to meeting these requirements of these documents.
Scheduling of sudits are dependent not only on documentation availability but
2lso on hardware/software avallability, and the completion of the scceptance
gqualification tests. Table 1 contains & 1ist of the primary documentation
associated with each review or audit and the estimated time phasing:

100.6. Tailoring Guidance for Engineering Data Reviews. Engineering Dats

reviews are conducted as part of the formal design reviews/avdits in
MIL-STD-1521. Use Figure 5, Review Checklist for Engineering Data, to help
prepare for and conduct these reviews and audits. RKRote discrepancies on
Figure 6, Engineering Data Discrepancy Sheet. Because reviews and audits are
Euccessively more detailed, more items on the checklist will apply as the
program progresses, When all reviews and audits are completed, all {tems on
the tailored checklist should be accomplighed,
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TABLE 1
SCEEDULINRG REVIEWS AND AUDITS

Time Phase Primary Documentation
Dsually accomplisbed in the various analysis and
Concept Exploration phase. trade study reports used
Bowever, may be used in to develop the

other phases when the system/segeent
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110. Production Readiness Review (PRR)

110.1 Por specific guidance, gee APSCR 84-2, Production Readiness Review.
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REVIEW CHECKLIET FUR ERSINEERIRG DATA

1. Tbe following questions and conciderations should be used prior to
conducting an engineering data review, These are suggested guidelines, and
#hoold be vaed am such.

IX. Pre-briefing preparation:
a, Ansver these questionn:
1., What is the purpose of the Review?
2. W#What does tbe Contract require?
3. Eow will the drawings be used?
b. Arrange briefings:
1. The Contractor shall brief the team on contractual reguirements
and stetus,
2. The Engineering Data Managsrment Officer (EDMO) or Chairperson
sbould brief the teaw on the reviewvw procedures,
3. Discuse corrective action procedures.

III. Z%he bata Review:
a. Build the package:

1. Select sampie of top assembly drawings.

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

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

4. Are 2l] drawinges listed in the top parts list available?

5. Are all drawings listed in the subassembly partc list available?

6. Is manufacturing planning documentation available?

b. Examine the engineering data for the following:

1. 1Is the drawing legible and suitable for reproduction?

2. Are processes/specifications listed?

3. Look at notes on all drawings. Are sl) notes understandable?
Are notes clear and concise?

4. Are peculiar symbols, abbreviations, etc, explained?

$. Are all dimensions and tolerances shown?

6. l& the material jdentified?

7. Are any reports referenced? If so, are they supplied in the
psckage? '

B. Are copies ¢f non-government specifications supplied as part of
the package?

9. Correct use of limited righte legends {DAR/FAR}?

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

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

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

13. Bave changes been incorporated as required in the contract?

Supersedes pege 124 of 4 June 1985

124



Downloaded from http://www.everyspec.com

MIL-STD-1521B
19 pec 1985

14. Are index and data lists avajllable 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 requirements included on all
subassenbly/detall drawings for items that might be spared separately by
competitive reprocurement?

18. 18 the proper engineering degign information included for the
level of drawing stated in the contract?

18. Could a military standard or specification be used in liew of
drawings?

20. Are applicable security clssgifications marked correctly?

2l. Are the contractual requirements adequate?

22. Does the drawing packoge appesr to be sdeguate to support the
intended end use (l.e. logistice support, competitive reprocurement, etc)?

€. Record all deficiencies/discrepancies on the Engineering Data

Discrepancy Sheet (see Pigure 6) in sufficient detail to completely define the
prebler and action required for compliance,

At the end of the review, the EDMO (or Review Team Chief) collects all
discrepancy sheets, signe them, and determines appropriate disposition. After
resolution of discrepancies, the gheets will be filed in the Engineering Dats

Files.
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Sheet __ of
PICURE &

{PROGRAM HAME)
Engineering bata Discrepancy Sheet
{To be used with the Review Checklist)

PRIME AKD SUBCONTRACTOR/VENDOR NAME:

TYPE OF REVIER:

REVIEWER'S HAME DRARING/DOCUMENT RUMBER REV | DATE
DISCREPANCIES
ACTION REQUIRED/COMPLIANCE DUE DATE

PROGRAM OPFICE 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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