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- Requirement Reviews -

= £7]|7|=E E(ITR, Initial Technical Review )
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= HH 2FAFE BE(SRR, System Requirement Review )

£7 2E
(St A A0 i3t 2 5E)

- Design Reviews -

ZE EE

(ATEE 2| ZE)
- Verification Reviews -

= HiA 7|5 ZE(SFR, System Functional Review)
- 7= *J}‘il yEqPDR Preliminary Design Review )

= MA| €4 ZE(CDR, Critical Design Review)

= A& F=H|AE| HE(TRR, Test Readiness Review)
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4.3 HIAHIVISHE(SFR, System Functional Review)
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4.4 J|1=2MHIHE(PDR, Preliminary Design Review)
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4.5 MMAHHE(CDR, Critical Design Review)
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4.6 AIE=H|AEHHE(TRR, Test Readiness Review)
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. 7FH (%) (Availability)

ofwl ol leofe] Al dFTT L?LQME ), &Fol 7Fs gk Aol i 5=

ARG 5o AEE Uil AR(EE) ol

N FA A
AT/IEFHAA (7)ol A SN = A AVNEGA ol A o] A &S A 3
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NEAFH7HDT&E, Developmental Test and Evaluation)
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11. =97 |9x I g Y I (MND—AF, Ministry of National Defense—Architecture Framework)

geols

s
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oM Qe AREAF =

A1 (Suitability), AF&A (Usability), #]
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(Supportability), 2124 (Accreditability)
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13. +FAQEA(LSA, Logistics Support Analysis)
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17.

18.

19.

20.

21.

22.

71584 2 &3 (Functional Analysis and Allocation)

AA A9 #2915 Aosta o)g wHA] e ARV oR Belshe
A G Dot} 7L AR 752 75 o9 A A e SRS s 3l
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gt w]ofof st}

7152 3 A&<1(FCA, Functional Configuration Audit)
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o AA ol FAFE FAMNM FAsn Y LTAGES FHHEA
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7124 A HE(PDR, Preliminary Design Review)
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115.

116.

117.

A 5 uzar) 9% J1EAEo,
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PI=

A A L TAF3(System Requirements)
Q7 QA Tk @ FALEE BA S e EEE A, 7)sde o AHEd
QTANSS Tel)

55

A A 8T A H E (SRR, System Requirement Review)
AA 87ARY oo H s gRlety] 8] FdE = 7|=HE 3otk B
A A L AATNDGA gkl B =8E = Qlvk o] A AT Aol 7]=E
AA 874 Hrretar AAIS AR ] T Adet daids A

7ol 88 7Fed el medleAl B AA 27 A E(SRR) & &S

;g

—7}‘— ) (Traceability)
TAVE, FIIAAIS] FAAE, 8, A 94 2 71 AAEE AARY

delgulo] =9 HolHE 1+ s oJv]sie-
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F35 A4 (To Be Determined)

A F& Aol 7 xste du B A8 s ERTEA AR
ol (Z2 AF S AFr|e A% HaL w}‘j/]r A wojo sf= AHe)
F353]4(To Be Resolved)

A S ARol 7]xste] du Ee EAstE] e EATEA AlFAHOREAL) o
ol (2 BH- S A 2A<Q Aare] wE}) 7]1EAQ1 847 sfAEoof
sk AMR

F3 33 (To Be Supplied)

T T EASEC = EAMA B = Alefrdke]l Al AN EAL) o Al
SaafoF sk AFEF (4 ¢ AEF S

F9A3(To Be Provided)

& T EASEC] e EAMA AE = Alefrdko]l Al FARONEA) o Al
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119.

120.

121.

122.

123.

124.

125.

AZak s AR (o 1 AR, 71E, BEeE Fo AP

g4 7] 3 (Exploratory Development)

AN A A A= JNDetaat sk AAe] FAA e T8 el tE
AAEA, 7= B/ EHy s, AlEdelds AAsk, A8 a 7led et B e
111 235 AAete] vl AE & AAVPEGAR d38E 5 = 7heAdS gl
SAE Tttt

%Xﬂ 7fﬂxq(CA Control Account)
N ]"I—EIFH o]},

38X 8 (Combined Test)

MEA S 8AE 7 FEA Al GEI S B3ste] shue] Ald A
ko slo] =83l Ald S okt (A Autef g 243 Frh= Zhzbe] 73l A
HE AA])

23 A ¥ ¥l (Combined Test Team)

A 8RS BF AR5 A QA EE AR D RS DL A4S
Betsle](QlE, A, A1 & ) Al o] 2 AU sFo =N g54<l

272 (QC, Quality Control)

=
A4 e FHSEd FHe F EUA9Y 9NE wa

Z A HWZ(QA, Quality Assurance)

A 8 ARl S5 Aol AEE Algshedl TS wE A9 RS gtk
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126.

127.

128.

129.

130.

131.

132.

ZZAHZQT7X4(QAR, Quality Assurance Requirement)

A Y] dFEORAN, FHARFE fdte]l AAbst{ord JiFEE A AEa 1

AAEA D PE FAEAFE(AQL)S BASHE NS TE, ol J1EAR

NEEel HY

AAEY 594 s 23T 5 e FAEAEFS T

M7=

SHETAPA R R 71 A (JSOP)oll =5 F7) A7 = vl F7)A A2 =
T Aatel o3 n=Hnr|ERA A oA 7] dEoe] sEeldS
s AY F7EEAD A vk Al S RIF QT EE VER V2T - S8
A@NE GAR ko] et

A 7| &A T
F1AA e v F7 A AL St s G4kl He

B i
2 Elsls BE o7 7|2, S8A A ¢

CTE, Critical Technology Elements)
T AL el oA ALY S E Y8 VIsEHos Fash
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HY LA

7HH‘Z'7PO*;<417} B A FAE B REAE st

3] A} (Configuration)
AFstE F52 7154, B84 EAS UolH, FAAY =1 5 7lE A5 X5

2ok, AW, A, Ao Yuz mAL,



133. JA#2 (Configuration Management)
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135. A2} 57X (Configuration Status Accounting)
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136. 3 A=A (Configuration Contrel}
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34 (Interchangeability or Compatibilit
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138. &7 A& (Environmental Test)
x| = FEks 7] 9

139. 8=(Acquisition)

137.



140. =X = (MOE, Measure of Effectiveness)
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HAlZ&tat of7|ElA 72 (Systems Engineering and Architecture Development)

A H|A|-=2stal of7|ElX| 7L, Systems Engineering and Architecture Development

HA QFtArete 2dsta, F=shy gk, 7o 3 HE0| 7Hssiof oot
dpldsaalt HA A2 A 28718, MA ds=AM, oiekEMd A
So2EE ZECL OIS SB, HAgSas U N QAR HASTEA
X QIHIO[ASHEAM 2t M2 AHegol ALK

The system requirements are complete, clearly stated, feasible, and verifiable.
KPP and system requirements derived from the system CONOPS, the system
performance document(SPD), and the AoA studies, etc, e.g., KPP and system
requirements correlated with the system performance specifications and the
Interface Control Documents(ICDs)

HASst B2 82 2751, 2&8X0|H, Z=2X0|0{of oict.

=

Systems engineering mefhodolag practices are thorough, practical, and comprehensive

HAQTAR2 OFF|HMAf 753t & See|0{ofF Bhy.
System requirements synthesized into conccptua! architecture concept(s), e.g. :

OP|EiA] SR A7 RIAS FAoks A0 452 HOIZFO(Of BiCt OIS
S0l M8E oY 9 53 wH2Se IHE AX| 2o 27shot Bict
€

= C = =

a Architectural concepts demcnstrate level of program compliance with system
requirements, e.g., applied modeling and synthesis methodologies are based
on proven practices

OF7 |HIX 2P S2 2tZtel MzAiHIAISe HAL XA, F=2 FMAS) g0 A
TE[0{0F BiCf. 24

The architectural view(s) is constructed for each system (system of systems,
family of systems, segments, and subsystems) concept(s) :

HA O N EHES2 HA|, WelF HE|o|A 2 AR S AGXHIIERD) 28
NgS SFoH0{0F oL

1
The system architecture view(s) implements the system and internal and
external interface requirements and contractor operational concepts
5 XA ot7|[ 85 HES2 AH 7tssta, SE0| UAO0{OFSHCE
The system architecture view(s) is feasible and extensible
SH Of7|EX ZEE2 dH, Metd, 7S (FF&F) X ailds24(KPPs)Of 25|
2120l MAMAIZLl MA, MAZ F2 FHAS) 2HE0 SHA JHEE D =550
3 | B7H=|0{0F Shrh

Candidate architectural views are developed, derived, and evaluated for each
system(system of systems, family of systems, segments, and subsystems)
concept(s) in terms of form, fit, and function (FF&F) and KPPs

28 ROV =8 2 8 28X o} nH 3 &S HATFSE,
g2 d2|1 §5 2FAEE AE5EE V2R 00 SOt
4 | An operational view (OV) is developed that identifies tasks and activities,

performance requirements by system components elements and organizational
owners and operators

A

24) AA AFTHS] ool Al $F A Golgel g FEd] H,

[e=
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HA 22 HATEE 24 =% 24 8l 2EX0| 23 7[sH AHH 0|2
QTS HYH & U2 YLE(0{0F ik

A systems view(SV) is developed that identifies functional interface requirements
by system components, elements and organizational owners, and operators

TR JlerE P2 EAME Foo East 2#F 3 pAHES oY +
U= Z e g|ofof st

Critical Technical Standards View are developed that define standards and
conventions that may be necessary to implement the design concept

WEHQ MA SALeSE 22 S 2F O, 7|88 27,
HAGS, 7|, MY, 28 HE FHO| e, +3F7| HIE 3 CAV a7
S BHEOIM JHEl1, BIhe|ofof phot

Conceptual system design solutions (including alternatives) are developed and

assessed in the context of engineering trade space, technical requirements,
system performance, risks (technical, programmatic, schedule, cost), life cycle

cost (LCC) and cost as an independent variable (CAIV) studies, etc, e.g. :
SN7IE U AR MEAES

gdeo ME FE MA SAYeo oy 7 8
ZEE[0{0F 311, 282 7AIORD) 8 MAYSHAM, 7IEt =EE Q7 AFSS0
o RGOl AUO{OF BHof O E =0, AIRHZHERNS) 28/MEE2 o AR &
=&7H gt LXS{OF Bt
Key technical and programmatic details are developed and derived for each
candidate system design solution and correlated with the CDD, System
Performance Specification and other derived requirements, e.g., the

contractor's operational cor.cepts are ccnsistent with the Warfighter needs and
concept of operations (CONOPS)

HMetel MA SAZLets2 Ard-git B8, d2(1 2F g 8 AedE

oL =T AL
20N EItE| oo Bt
Proposed system design solutions are assessed with respect to program
performance, cost, and scheduie isks and mitigation strategies

XA SAHO R Zeh=0 tishiM= =8 & AEQ H|FARE A H7|7}
2{%|0{Of BHC}

Demilitarization and disposal at end of life(EOL) are considered for system
design solutions (including alternatives)

FH QT MA QHIO|AS0| ARE|0f0F 511, ChF oot 22 7| 8L I
Ml IEHO|A 27ArSS0| 7L O{0F BhCt.

Candidate external system interfaces are identified, and initial and conceptual
interface requirements developed, e.g. :

MA 4 =M elgeEl St gXEl= iy §5 X 2HH oA 27
MESS MEols =2 F MA 2AHL0|AS0| /A =FE0{0F oot
Critical external ?stem interfaces are developed and derived that identify key

performance and interface requirements, consistent with and referenced by
the draft System Specification

ASIRHENERNS 287182 MALE 2 F QHH0|A 2 Al YX[SHOF SHTf.
t

o
The contractor's operational concepts are consistent with the system and
external interface requirements

Li-2 & HA S HATAML ojX= FES0| HEE[0fof SOt

Impacts to internal and external systems and system requirements are
identified
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HA S 2F QHHOIA QA2 AYYoz HAE fHM A B#ES
Zolots BE A =S SFOH0{0F St

System and external interface requirements meet all contract provisions,
including contractually imposed specifications and standards

HA dALoA ek SYEE HATAE2 282 TMORDE
ZZ A7} BHC}.
System requirements, as understood and integrated into system design

solution, satisfy the initial capabilities document(ICD) or capability development
documents(CDD)

7|2 MALTAE 7|Ed2 TS ot 20| Aol ZANE s +#
&|ojof stCt.
Preliminary System Requirement Baselines are established for each design
concept, e.g.

HEHQ MA 2AZNED dAget2 7282 47 A HALTFAE 7|
=0 Cistod 2XM=t &|0fOoF Strf.

Conceptual system design concepnts and solutions are documented in terms
of preliminary mission and system requireiment baselines

HEXel HA AP g dets 71Xl 715710 THoto] EA1st £[O{0F SiCt.

onceptual system cesign < icepts and solutions are documented in terms
C tual system c! <epts and solut d ted in t
of preliminary functional baselines

Hotz|n AHDEl GIE Q8% M 2FAEEL I EAMS E|0f0F St
All proposed and recommended necessary system requirements are documented

2t2t0| MANEO| TS AV £WFI|HR(LCC) U SHHBRZ|(CAV)
GllSe Che oo 2H0| Ztte| MAMES X|Qs7| 9Is) JHtg/ofof st
Preliminary life cycle cust (LCC) and cost as an independent variable (CAILV)
studies are developed in cupport of each (design) concept, e.g.

H& REO| Ef RMAoh Tl o8 B8 FerEth ofL 2 A=l & Atge|
JHEd], 32| FN 28F/X|HES BASHE At 20| LCC 8 CAlV 233
X EH2 4z 2AME i HEElD &z HAZ[O{OF BhCt.

LCC and CAIV modeling and analyses are applied and correlated for each
design concept, e.g., cost models depicting projected proHram development,

and operational and sustainment costs completed, as well as projected cost
impacts to other ""external™ systems

Etgel 253771 +HEASS E0F= LCC 3 CAV HHEO0| ALZE|0{0F BlLt.

LCC and CAIV methodology is presented that demonstrates that valid trade
studies were conducted

HA Y HE X LFO| thZnt 20| =HE =|0{oF oot
System development cost and schedules are established, e.g. :

HAZHY H[E X YYS o] s HES H& ZEHO| ALEE|0{0F Bhot
Appropriate cost models have been used to estimate system development cost
and schedules

=% QU JjE
HIg U o
Sitt

Realistic system development cost drivers, such as complexity and other
parameters, and assumptions are documented and have been used in validated
system development cost models to develop cost and schedule estimates

re
i:

o 22 AN MAVNLY HERQ U 7HYS0| At 1,
57| 2l LS E MANLY BHIE RESOIM AHEE|0{X0F

oA
o
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The life cycle cost estimate adequately includes system support

2E g 2 XE Yol +=FFT| HE FFo| ZE|0{of piot

All of the developmental and support tasks are included in the life cycle cost
estimates

7|2 HANY B FF2 X|# 7+-SoH0F 5 20 7|2=0H0F oLt o & S
7|2 HA 7HH*HI% A 2F FFO| SRRO|IM HAES| FHE flegdS FESPIO

sEet Of 7P<1OF ook

Preliminary system development estimates are supportable and based on

history, e.g., the preliminary system development cost and schedule estimates
have enough margin to cover the estimated risk appropriate at SRR

S5 (KPPs)Of| Chot MA| Of7 [EiXet BANES =X g2 257|230l
52 o X|got HO|HM|O|ALE Atz ERA 2 M| A|DIE[0f0fF SHCY.
Traceability of system architecture and design concept(s) to KPPs is

documented and demonstrated in an acquisition agency—approved and
designated database and data repository, e.g.

HA o7 |9x o HAZNE BEATLSO0| 7HE3HOF SHL.
System architecture(s) and design concept{s) trade studies are captured

XA Of7[EIMet dAEHS WHHSaAKPPs)Ol CHsl =X/dS 7HA|H XA
HB A0 2lslf LS E|0JoF THCL.
System architecture(s) and dz:ign concept(s) have traceability to KPPs and are
validated by system trade studies

7|E&*<&l MA Wl IEHOIA At XA =289 27 8
STM(ORD)2 UBHIE 245:0{0t Bht

Prellmlnary system internal and external interface rejuirements are consistent

with system interoperability requirements and the Initial Capabilities Document

ZpZto| MA OF7 |&A S AN G KTt 7RII 1l L2 & QIEH0|A QAR S 2
7|&=d0| FEE|0{0F Ohl Y| otof A0{0F ShLt.
The system internal and externa! interfacc requirements are baselined and are

under configuration management for each system architecture and design
concept

10

7I% MASSTHAMZE 2| 0foF 5k, 2420 FAI7 0 T JFeTAredS

ESICHS A2 A[SH510{0F SITL OIS SOf: 2tZto| MAHESO| EHoH 2 29|
—‘=r'&1, FAA Al2E ot SHEM gy 27 8 95 2TAE(EEHE,
CIHIO[ASHEA, 2|1 AYF522)SO| ""E._“Zf_ “Hg mEb|0F Bict
The Preliminary System Performance Specification is developed and
demonstrated to meet mission requirements for each system design concept,
e.g., for each design concept, evidence is provided using models, simulations,

analyses and test results from analogous systems to ensure that key mission
and performance requirements(CONOPS, ICD, and KPPs) are met.

M5 28/ of7|HIX 7|2, Interoperability Architecture Development
3 2 HEE A (DISR)2Y) £ZFO| 2F MAKAZ2l MA, HAZ,

) A7 Sof it HA W e dwesd enus
s BO|0F it HANASS B Yy BEEE A7 EE0|

HJ_IH o

Justify the selected DoD Information Standards Repository (DISR) standards
to meet sgstem and mission interoperability requirements for each sgstem
(System of Systems, Family of Systems, Segments, and Subsystems) design

concept, i.e., system designs must be DISR compatible and compliant

25)
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g5 s HE 7|1& H| o
7| SQE d2RE8d BE A 27AY 0[29] Al B2 £ HEY BE2
A HE A 525 ZOtopstet.
2 New or unique standards outside DISR are submitted for approval and DISR
consideration (e.g., new data formats, data exchange protocols and schemas,
Ethernet alternatives)
7| 42288 MA oF[ENE FoE ZH2to| SATNE| Tl A H 2F
3 QIEH 0|~ AR Wl Zo|x|0fof BiCt.
A preliminary interoperability system architecture is defined for each design
concept implemented, by the system and external interface requirements
72 do28d wMS SOl AFEAIRt 284t 22| YDA E Folotl 2eHES
4 HEMS|oF SiC.
Preliminary interoperability analyses are completed, ensuring compatibility and
defining interrelationships between users and operators
: 45284 BEAT I RPABQTE) 40| O|FOHO} 3Lt
Interoperability trade studies and requirements analyses are completed, e.g.:
45284 45T A7 #AS O 87 Qoldiver)SS 2TARE 24 L
| | 2BoREsE =500ty
Interoperability performairce and design parameters and drivers are derived from
requirements analysis and tradz studies
ST 8 P E) 24 2UE2 B M2 7|EM(baseline) 1t 2O
b HHEE|OfOF L.
Results are integrated into 2!l system baseiines aricl models
ot 2 32 3 F2 Q7ANZEE AHY = Sz WHEO0| MA|IZ0fof STt
C A methodology is presented that d=monstrates all ciitical and major requirements
assessed
712 MA OPIENE 28 g2 7o W d=28d SHEE X0 oot
6 The preliminary system architecturc supports implementation of operational
concepts and interoperakility chjectives
7 HA 2&7HE0l Z&E|ofoF & Aret2 ChZah 2Lt
System operational concepts include, e.g. :
T2 MM FoiET, HA O |HXet fetkl= 0|3} 22| S1t 22 =0 &
SZEQ0 ZHOM| e & HEY AL
a Both nominal and off-nominal scenarios from a hardware and software
perspective, e.g., processor fail over, redundancy management consistent with
the system architecture
HA OF7|HXet UXSHs Fo X HIEY AL2[0] CHEE &MSH AlZH A=
b Elaborated time lines for nominal and off-nominal scenarios consistent with the
system architecture
HA O [EMo| Bkls QR 718 9 2|1 X9l § 28 W FHIQH| A
c Identification of operations and maintenance staffing, e.g., numbers, skills, roles,
and positions, consistent with the system architecture
712 HA o |HM= MA A T CIEHI0|A 2AFE 2EHSHA Feioiof otk
8 The preliminary system architecture fully implements the system and external
interface(l/F) requirements
9 HEEEMA tiet 7[=X 2 A AEHHO0|AS0[ A/EL[0{of ST,
The preliminary system I/Fs to the Global Information Grid (GIG) are identified
10 HE 7tstt HEEEMAQ Y QHIo|A Z2TAS0| A EE(0fof BiCt.
Applicable GIG key interface profiles (KIPs) are identified
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HAEAL HA, HAD), F=2, FHA LA [System (System of Systems, Family of Systems),
Segment, and Subsystem Design]

A HA, 22, 2HA AA, System, Segment, and Subsystems Design
7|2 MA, B2 BHAZE AEE|0fof otohZ |2 2A7HE 2E = 8l Y 45
2 o))
1 The Preliminary System, Segment, and Subsystem is identified; preliminary design
éo?ce%ts are established and major and critical performance parameters are
efine

HA, 22 FHA g 2AYeS2 95 a7, 98 B8 o/ 7levd
A REI|E 7IE A=, 23 HIE ?lgs 125t E7tx|ooF Stk o€ S
2 System, Segment, and Subsystem conceptual design solutions are assessed,

considering performance requirements, engineering trade space, technology status
and deficiencies, and technical, programmatic, schedule, and cost risks, e.g.:

H|A OF7|EX 7} el 9524 (KPPs) B Fetd U= 27FAr
Zete HMg £3) M| AlSE|0{0} SHCF.

Engineering analysis adequateiy demonstrates that the system architecture is
capable of meeting the key performance parameters and driving requirements

mjo

S5t

rir
=
mjo

A FRHNL KD} H| QksHe 21EH©f H(IPMs)2 BE HMNSQL
(KPPs)2} &St Q= H|A 2 t=Cl 2Rt F=a 47 HsE
b HSISHO{0F BHCt.

The contractor's prcposed set of technical perfermance measures (TPMs) include

all key performance parameters (KPPs) and critical design parameters necessary
for adequately assessing tha evolving svstem capability

ASIRHENERNS| M S J]&d
7|8, =7-E HEo0{or BiCt.

nlr

FE(PM) Xt M2l s 2ol 7|s,

C .
The contractor's metrics and TPM processes reflect sound, state-of-the-art
practices, techniques, and toois
Be 22 MN2IY e BeN gel U 7ls #82 =oiFof Lt

d Engineering analysis demonstrates sound use of engineering principles and

techniques

HAGRAL A, MAZ F= FHANS 45 B Ed, 10| 27(design
challenges), 12|10 2/ E7IE 2=t HA ¢la 220 2HSE[0{0F BHCf.
3 System(s) (System of Systems, Family of Systems, Segments, and Subsystems)

performance parameters, characteristics, design challenges, and risk assessment
are completed and integrated into the system risk model

F2 45 A 7l 270l JHE HAEALl MA, AL F= FHA)
SATHE 2etol| ZStE|0{OF ohot
4 Critical performance and functional requirements are included in individual

System(s) (System of Systems, Family of Systems, Segments, and Subsystems)
design concept solutions

HA 28 FX QFAR0] Folk|n =EE|0{of Stof. Of:
System(s) operational sustainment requirements are defined and derived, e.g.:

T2 HAds QA0 ==&[0{0F 5, AFRl 27tAretut 2871 E(CONOPS)Y|
O3t 28NS Jxof sich.

Critical system performance requirements are derived and are traceable to
program requirements and CONOPS




R ==
e Hs d4& 7= Hl 1
g spEgerof oisf =H7tset dgdde A= +3F7| HE(LCO Z2O|

b N E|0{0F BICY.

LCC modeling is developed for each concept solution with traceable justification
HA CAl a7Are 2MS0] HotED, 7|8 480 £E0IL A0 2N
2 E|0fOF BiC.

6 System(s) Command, Control, Communication, Computer, and Intelligence (C4I)
Requirements Analyses are assessed and preliminary performance is allocated
across segments and subsystems, e.g.:
7|2 CAl MEFE Sof Myl E7|a0) 2+ A MAGEALl A, HA
ThE BAA) Atolel 2lEEE AE5I0{0F Birt.

a Preliminary C4I strategy identifies battle management and information technology
(IT) needs and dependencies between system(s) (System of Systems, Family of
Systems, Segments, and Subsystems)
7|2 HES®A AHHO|A BSAPIL 2REld, TH OFF|HAet 4228
RPANEE ZeS= YESHH0| 2R 0f ot

b Preliminary net-centric(i.e., inetwork) interface trade studies are completed and
candidate architectures and information environments defined, including
interoperability requirements
7|2 ¢ g5 a7Ag2 24249 AP0 i 4228Y, 422 XY,

c 7|8t d S2YE EFSHOOF BiCt.

Preliminary CAl performance requirements ensure interoperability, interconnectivity,

supportability, synchronizaticn, and sufficiency for each design concept

g AlLR2|7F 2bgE|, Alyetgol de 8 &2t HA 2ANE
7 2| OfOF BhCt

Threat scenarios are completed and threat ervironments defined, enveloped, and

correlated with system(s) design concepts, e.q. :

g AL S YHEHE0| Fo%| FIHE|0{0F iLH(ds Ha7t H2|x|0{0F

StH, MAl 2APHE S0l e AFS ool FHYS 7MOF SHo.

a Threat scenarios and environments are defined and evaluated; performance
parameters are defined, and system design concepts are established and traceable
to threats
HA 2AZHE0 ?le 28 7|=0| BSEOHS EHF0{0F Sk

b Demonstrates that threat operational criteria are incorporated into system design
concepts
SEOIE 20, 25 &5 28)TU0| ZL|0{0F 5lH, d5H7t CEAted S

3 ==t SPYSloF Biof.
Environments(e.g,, natural thermal, humidity, transport) are defined and
performance parameters derived and enveloped, e.g.
g s STE YYES AESE A 7Ise4 H €8T 2N Ho|Hz 25
|| =Bslofor st
Environmental parameters are derived from known source data, system functional
analysis using proven methodology

b 2g s HA 2APHE0 2HEZ[0{0f et

Environmental parameters are incorporated into system design concepts
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ZF 2H HAIRIAL] MA, HAZE, F2 FHA)SS| wete] s Fa FdE2
‘45 STARYSO0| AEED FILE[o{of SiCt OE S01:
Performance requirements of major components are identified and assessed for

each candidate system (System of Systems, Family of Systems, Segments, and
Subsystems) solution, e.g. :

Mz2 A2 ofLZr MEHo2 M8 2 HA, #d4& g1 7[es
Zoto 2 F8 79550 HA 2AMNGH 2510 A ZE|0fof oiCt.

All' major components are identified based on system design concepts, including
use of heritage systems, components, and technology, as well as new designs

42| 2 0 gt Ha B 2 ZEIF IR FIHE|Ofof BiCt.
Key parameters and information are developed and assessed for each major
component:

TR 95 B A2E[00f Biot
Major performance parameters are identified

5 7lgs 2ot iy r[20] MEL|0{0F St
Critical technologies are ideitified, including deficiencies

A2 5 BECER(DMSMS, Diminishing Manufacturing Source and Material
Shortage) & Z&lSts &hAl €78 & A= Q7 AFD SHH ArS0| Al E[0{0F
oL

Critical design and manufacturing reauirements and challenges are identified,
including COTS and diminishing manufacturing source (DMS)

7|22 dz2ld, 7HEd gH1E, 22l Al 8-+ S0] FelE1, EAHIRE
2t ESto{oF Stk O SO0

Preliminary reliability, availability, inaintainaliiity, and testability requirements are
defined and design factors established, e.g.:

TR 45 BE0| 27ARY 24 W 45E YHECR 2H Yok =E&[0{0F
S

Critical performance parameters are defined and derived from requirements
analysis and proven methodologies

g5 Hrss SFATI7] sl 275 sHZ2YC JE0| 3= FIHE|0fof
=

STt (A3 U 24 wHE =8

Solution conceci)ts required to meet performance parameters are established and
assessed(including verification and analysis methodologies)

SER0f, 2ZEQ0f0] CHot =8 FdE2| 2y, 7H84d, gHIY 8 Aldd 27
2a7b HA EAME0 HIL|0{oF ST oS SH, &Tur Zet =X A =2
SE0| BIT 24, Zgt gX| & 22| 247, Exo| XAZH|, +52X= AL0|0]
H2|=|0{OF ST

Major component reliability, availability, maintainability, and testability design
factors for hardware and software are incorporated into system design concepts,
e.g., allocation and fault detection and isolation capabilities are defined between
elements of built-in test, fault detection and isolation subsystem, separate support
equipment, and manual procedures

7|2 7128 M7 g5 2FARES0| 2451, JiE BSAUFS0| +A|0f0F 3,
TRL @7t= 2ERE[O{OF oI, JW2THEO| R E|0{oF itk O] =
Preliminary technology system performance requirements are analyzed,

concept(s) trade studies are accomplished, Technology Readiness Level (TRL)
assessments are completed, and a development strategy is established, e.g.
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TRL demonstrated or technology development strategies are defined, including
resource and schedule requirements

AR(HIE, 93, 7|s) ES0| ME, E4E 27 U7 ROz, fIY 2=t
Hef S HA A= 7HESHY SSORAEYFEAMS) 0 HA 2/ Z=of| BHHSOF
=g

Program (Cost, Schedule, and Technical) risks are identified, characterized, and

prioritized, and mitigation strategies and Burn Down Plans (BDP) are developed
and integrated into the IMS and System Risk Model

7|2 LH7[EE EILE 2t=Eohn, Y FHo| AERDn
FOjsiof ettt Ol =01 :

oFl

7t Zatof Chet =2

i

5
Preliminary Industrial Base (IB) assessment is completed and risk areas identified
and prioritized against assessment results, e.g.
3 A 78 B2 HOIHE 7ast 2l FHO| AEL[0{OFST .
IB assessment data is delineated and risk areas identified
A A2 aFAS Ze S Y RFHEO| I (00 ST
b Mitigation strategies are ceveloped, including resource and schedule
requirements
HA, 822, 284 45 % €S (System, Segment, and Subsystern Verification and Validation)
712 HAL 2 22|30 FHA 212 VeV HE; JHE 3! WHS0| JHEk[0{of Tif
A Preliminary System, Segment, and Subsystezm V&YV strategies, concepts, and
methodologies are deveioped:
HA 4 a7Ate A B5 V&Vst7| flot JiEH TEF0| =& E|0{0F oot
1 Conceptual strategies are estabiished to verity and validate system(s) performance
requirements and parameters, e.g.:
HA, 2 22[3 EMA X Fd=F0 tiet vav H=f 2 L -
a V&V strategy and methodology for System, Segment, and Subsystem and
component
o V&V HEF L J|&, o &

V&V strategy methodology and techniques, e.g.

=4, 22 S AZY0|FM&S), Al

1 . . . . .
Analytical, modeling and simulation (M&S), and testing
M71£9| ALE, QBEXL MATZ2l Ald &A™
2 | Use of new technology, qualification practices, system(s)-level demonstrations
and tests
o | eEA o gy, Xt ePAre o x|
External organizations and/or facilities and resource requirements and support
4 | S8 ZXEAE
e

of proven practices
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HAL, =2 3212 FHA 28 7|5 SES0| AMEED Fo | 0{of 5,
=4 3 BZHAE SOl 28 U JIS+EMX FH Jt55t0{0f THCt.
System, Segment, and Subsystem operational functions environments are
identified and defined, and are traceable to operations and FBL through analysis
and trade studies:

712 MA vav Ald 2td0| FolE|0{oF St MA Y|s X E LTARRIA|
=X 7+S5H0{0F BiLCt.

Preliminary system(s) V&V test environments are defined and are traceable to
system(s) functions and specification requirements

ghd H50| vav HEF Sl SEn 5 HREO ACk= AS 20{0F oot
Demonstrates environmental parameters correlated with V&V strategies and
methodology

M™E 27t &M ZIX|n Zbzke] JH'EX et Cf
(DT&E) QA E0| Ho|k|ojof SiC}.

Overall Development, Test, and Evaluation (DT&E) elements are defined for each
conceptual solution with rationale fur their selection

9

HUEEOI 7Y, A

— ]

ot

gt

7|2 28AMEYIHOT8E) B7AE 20| 2EE[0j0F 5t1, FolE AMH
JIE2 2EAMYEYI EF ZUE0 oo FHE0| AEE O E|0{0f B}
Preliminary OT&E requiremer:s analyses completed and test criteria defined
traceable to operational T&E trade results:

242 BE TN OBfBANSD| Y U R WES Tesiolof BTt

Analysis includes input and requirements from all wotential stakeholders

V&V Al @FAR0 =250 A A" S A0 SEE/0{oF SHot
V&YV test requirements are derived and integrated into program planning and
design concept

-

S

0

Ao 7|5, Hig, £ LT g ¥
O|7+7t A2 E|0{OF ST

Resource and programmatic requirements and issues are identified that may
impact program technical, cost, or schedule parameters

i

O 4 Rl KR R ARIS] 2TARTL

@
n

s

7|12 A AR SN 2SS VY 43 TER(VCRM)O| HolEl AHSS Sl
28 27 AFEE0 ol F=XES 7Ixof sict

Preliminary test requirements and results, traceable to operational requirements
via specifications defined by the V&V cross-reference matrix (VCRM).

98 FASO0| AlHE|D ABH0| SYE(Ofof B,
Risk areas are identified and mitigation strategies established:

TleT| ZBS EBOhs VAV AlY ZESO0| AEED SMHE SRE0[0} STt
V&V test deficiencies, including those based on technology deficiencies, are
identified and characterized

A QAR S ZEot fiFatet MEO| JHEE/00F St MA Pl HO
SE[0{0F BiC.

Risk mitigation strategies are developed and integrated into a system risk model,
including resource requirements

Z}Zto| QTtAro] CHol V&V o] BAE[0of T} OfF £0 V&V 55
szt fL|ofof Bt

V&V methods for each requirement are specified, e.g, a V&V compliance matrix
is developed.




g5 Hs HE 7|1& H| o
38t 20f 9! E£=73%26) (Engineering Disciplines and Specialty Engineering)
A BE =&, &%, Parts, Materials, and Processes (PM&P)

7l BF Mz d2(2 SYPM&P) ## 7|5 QARO[ 2HEE[0{0F St

1 i :
The preliminary PM&P functional requirements have been established
22| MA 2AHE0 ChHl £F 950 S DX 2t & ol 27|
5 GItS 2=5H0{0F BlCt.
Initial assessment of environments and environmental parameters impacting parts
performance for each system design concept is completed
YT Wk 7% 338 L2 BE B +F(, Heln)2 Eel0] 2420l
ANE0 et RESS 24 TE0| +8k[0f0F ot
3 Parts engineering design strategies are developed for each design solution
concept, including risk assessments, technologies, sources of supply, and the
common quality levels (i.e., reliability) of the parts
A 27128 = 38 VEs 28| 2001 1 FHo| AES 2t=2S0{0F SHh
4 Identification of potential long-lead items and processes, and/or facility needs
and impacts
B A& EH 7}, Test and Evaluation (T&E)

HE Al =35, Al 2tg, azii A 2 AAetE e AR ES S s B
T A= Al A2 Sot0] 7|2 TaE 7‘.jéfol HEEI0F BiCk

1 The preliminary T&E strategy is illustrated with: all test objectives, test environments,
and test resources identified to ensure compiiance with design and specified

requirements

7| TRE HHES HA 7l RPALS YSols O 3 BE KATHES
CHREE AY-O| Chah “gelxlojof 5ka, &9 9 21 24 E+ Alde=52
O RAOf H=Z +FE|0{0r SICE.

The preliminary T&E methodology(s) is defined for all test approaches addressing
all system components ciitical to verifying system techiical requirements and
tailored to the characteristics, effectivity(s), and margins of each particular test
item

HolHel =&, Fel|, =40 | H Alg 2 45 LEE
Algetg, +J5|0{oF OP =& % EX HoH == 2
dg|a A 487|588 Zelstofof oot

3 Test and verification methodology(s) for data gathering, reduction, and analysis
is defined, including test environment(s), operations and procedures to be
performed, data acquisition requirements, documentation, methods of analysis,
and pass-fail (i.e, success) criteria

0| “32|%|0fof lCf. Of
TARS, EA=L B4 WY,

C ME=E 9 Fekd, Survivability and Vulnerability

BoLel 212t0] QIO Chet A NS AKPPSE SIS 04 U, &
St Y Jh5 40| o2 HOISIBIA 2Zto| AT GO ChE WEN L Hop
SI8 BII} Ss|ofof Bitt

o
rig
o

1 Survivability and vulnerability threat assessments are performed for each design
concept establishing KPPs for each assessed threat and defining categories of
expected threats, threat environments, and their likelihood of occurrence
26) AA-&EHSystem Engineering)ollXl 5438 (Specialty Engineering)> 3st=9o] 238, AXEYo] Fd Ig|lu
T 2 HIFAQ F8 ti‘%%"] obd ¥t =wlS 2eehs ©l, of7ldl= dA] R, A7l A, b, EOP
Ay ZE"/FEE ddes, Az, aea 3 3% T3 e 3 EEs dE & vk
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A set of survivability characteristics and objectives that are critical to the mission
are defined. Specifically:

5 52 27| 2827XM(ORD)2 HA +=F 2&7HE(CONOPS)0f| Ho|& 28 3
dE ZBHE 55t= o™ MAJO| 25t dEY E4 LAKXIZE H2l=|0fof SHet.
Criticality is defined in terms of a system that meets operational and survival
objectives as defined in the Government's Initial Capabilities Document (ICD) and
System Level Concept of Operations (CONOPS)

WS SHe 2 Jtse YTH H4ol goz mHH0fof St

Characteristics are expressed in terms of measurable quantitative parameters

dEE 582 Al & 240 2fsto] YT = A0{OF BiCt.

Characteristics are amenable to validation by test and analysis

dEY E42 HA g€ 7IE0| ErYE/0foF Bk

Characteristics are reflected in the system's configuration baseline

dEY 542 =2 7tstt A ZXIe| AnY K80 MHA 2A 7IEL=
LTAIFOF ST

Survivability characteristics shouid have evoived into discernible system hardness
attributes and system design criteria

Z2o| 2ol et O /XIS 4=25k7| I8l 22| =AZHE Cho MAt ¢le
Ut SR8 27| 245 +EH0{0F Bk

Preliminary system and threat interaction analysis is performed for each design
concept to establish allowable margiis for each threat

MO RRE EEE WEY 27 7|IF2 440l FUHE AYAE |
Qlot 22 47 oS HEESHYO; St

Survivability design criteria derived from threat analyses support the candidate
design solutions to mitigate each ascessed threat

EHZAoMH 9l EAZHZ, Environmental Safety ziid Occupational Health (ES&OH)

24240| AAPWE0] Thef <= @771 2120] Helw| D MASTARON Choh BIfoHoF Bick

Life cycle environments for each design concept are defined and assessed against
system requirements

ZZ1ol AN ol LhelF 288 B7E ZEOlY 2 SMZE SHHE
@OM AlRHEl HESh BE0| [El 2 SAZTY SHE @0IM Aol etEord
A YU 7t =+ S7H SF5S A S HO|H7t =00} BiCt.

Sufficient data is compiled to complete Key Decision Point B (KDP-B) Programmatic
Environmental Safety and Occupational Health Evaluation (PESHE) compliance
objectives IAW appropriate standards as started at KDP-A, including an assessment
of internal and external operational environments for each design concept

sa Q@ o S Ay Q45 AMESL OF MAQHY =213 OFF[EX
HtEStO{OF oL

Critical human safety and health factors are identified and incorporated into the
system safety program architecture

7ol 22 el A Sof LA YFE HEotL FU=E FaHoF Stk
Hazardous materials management and pollution prevention tasks are identified
and prioritized

& £7/d, Mass Properties

T EY A HE o|7XE Zget 7| Y EGA0| +EL|0{OFSIC
An initial mass properties budget is established, including mass properties and
appropriate margins
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2 Parameters for weight growth, center of gravity, and moments of inertia
predictions are established

HAEotast BAlHOL MERE T2 3 HS, System Security Engineerin
F (SSE), Communications Security(COMSEC), Information Assurance(IA), an
Program Protection (PP)

2| 57|2e| FM, 28 XE X HA AN 2 8 A= RSts 2449 =
= 2APHE HetsSo| el M AEQHSSHSSE), FEEZF(A), SMEe
1 (COMSEC), =23 HZ(PP) EQt QFALSHS0| AHE|0{0F BHCt

SSE, IA, COMSEC, and PP security requirements are identified for each preferred
design concept solution in accordance with DoD and AF policies, directives, and
system specifications process and plan (i.e., DIACAP)

712 20UHE, flg Fbd S Ie@o SO, AlREY SRHE 8 QA RES
HoHSH= K| A 2 Ot-ESHSSE), S4AIEHCOMSEC), =203 HE5(PP) s ZXM=29|
2 HEYR| OfS2|AH0[H0]| HO|Z|0OF BT

Security SSE, COMSEC, and PP approaches anti-tamper applications, (including a
preliminary security concept, threat, vulnerability and risk assessments, protection
countermeasures, and test and evaluation methodology and requirements), are defined
M| A =2 tSSHSSE), s4EPHCOMSEQ) S ¢lot =3 HIE % 2F ZHS2
AlSi5L0] AFRIO| 7|ZAMO) FEA|HOF SHCE

Estimated costs and schedule objectives are identified for inclusion in the
program's baseline for SSE, 7MSEC
JE B5S ?loh SW 27AFE2:0] RE=E[0{0f St 2 {H5I0{0f BiCt O E =
4 e B3 BEES M2 AT EQ0f RPARSU HiE|0{of SiCh
Software requirements for information assurance are ccmplete and are appropriate,
eg, information assurance standards are ncluded ir: the System software Requirements
5 2EHE QT A oY YA RO +=HE[00F st

Associated Certification and Accreditetion timelines are established

G A5 284, Interoperability

HA S RO 42 28Y et S5
Alsig|ofof stk

1 Preliminary DoD Information Standards Repository (DISR) standards are identified
that meet the system and mission interoperability requirements (i.e., must be
DISR compatible and compliant)

Jot

S718e| 7|2 §Eus #EO|

L — [

712 4228 O8N 27AIGS0[ AEE|0{0F Bt
Preliminary interoperability architecture requirements are identified

45284 24 WorS0| MYEofof BiLt
Interoperability analysis approaches are selected

H ME|E 5! HH|4, Reliability and Maintainability (R&M)

7[2HQl M2 S8l FHIY 7t £40] FolL|ofof sith (0§ S0
ASX|SA|IZL SELSIIBE, SHEAY, MTBF, MTTR DHBE, Tl NEFH?)
1 CHSet 71s S

Preliminary R&M requirements and characteristics are defined (e.g, mission duration,
Ao and Do, MTBF, MTTR, failure modes, single point of failure, redundancy, etc.)

ZtZtol gAYt JHEo ol 7|2 4lz|= Sl ZHld 240 +H|0{of 5t11, 1
ZItE Z4Zto| AAer ZHEof Thet ME ! HA| o7 |HX0f| HFH x| 0fof Sk

2 L= S . .
Preliminary R&M analysis is accomplished and results are fed into the overall
system architecture for each design solution concept

3 2E P AED| A HAKEESS) 20| 4=§x[0fOF STt

Methodologies for defining Environmental Effects Stress Screening (EESS) are established

27) A s FollM, 54 24vh ] od Al AAVE FEEE 84S TR ARl B g oR-s wrike sy H5%
AARIIA A A7l T oplshs AAR] TS WET 5 )k 12 AEPdS ashs Al ©ed ardde] Slop= Sk
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Packaging, Handling, Storage, and Transportability (PHS&T) environmental
requirements are incorporated into the R&M program
HX7] Zhd 8l FX7|] ®etd, Electromagnetic Interference (EMI) and
Electromagnetic Compatibility (EMC)
1 Z2te| Ao ChHal cha2f EMI S EMC 2{AletS0| BHA|0{0F ohot
The following EML and EMC considerations are addressed for each design concept, e.g:
71252 EMI SH| 2&Oo| HZE|0{OF SHrf.
a - o
Preliminary electromagnetic interference control approaches are developed
b 71252 Welf EMI & EMC 27 AL0] H2||0{0F BiCt.
Preliminary internal and external EMI and EMC requirements are defined
7|l2Xel EMI 2IZE @Are Sl KHoAEH0] AJEE|0{OF BiL). (5, +3HZ,
AN 7]t 23 HHIE 71 SV Rzt 7hd, TR HA0 et
YAtz HE| 8 MAZREHO| E3)
¢ Preliminary EMI susceptibility reguirements and constraints are identified (i.e,
passive modulation, transmitter Radio Frequency Interference (RFI) with vehicle
receivers and ordnance, iadiated effects on power bus es, lightning and surge
protection)
7120l EM 2 EMCO| 7 54 L 217 2450] A/E|ofof BTk
d Preliminary EMI and EMC-critical environmenta! characteristics and sensitive
elements identified
Aol etARgmt 7|1E Fd| B CHE H7HEES ME 52 Z8sts| O] ArehS0
oisl SHEAIZIX|= &= EMC SX A=W 2gE = Fo 950 a9
2 A summary of all significant areas addressed in the EMC Control Plan, including
but not limited to program requirernents tailoring and the use of heritage
equipment and other NDI
3 A +=EMX|2 EMC 27AI 45 7iel 2%
A summary of EMC requirements verification planning to the unit level
A EMC 2Rt ZHEl 012 58 7g
The EMC staffing plan
: £ olEge U Au 52 A
All risk areas and risk mitigation closure plans
o1Zk-M| A £¢, Human Systems Integration (HSI)
ZZo AN Tl 28X AFEAL FH|AL FA|IEHE fIg HW / swe)
1 QA AFEA QIEHO| AV EoE|1 =EE|O{OFSHT,.
User interface hardware and software requirements for operators, users,
maintainers, and sustainers are decomposed and derived for each design concept
2o dAgeto| sl HA 2TAreRRH f&8d, FHIYE 22 XYY
2 QTFANYO 2l =EE(0f0F BiC.
Usability, maintainability, or supportability requirements are decomposed and
derived from the system requirements for each design solution
g ST 2= QAZ-HA Sgt 2 QAR BF, 21 519 AYESTHA|
LH2{7ts EEAQt 22 4242 2A 710 Cisf 22018, AFE0} S8 o5
3 QTS0 2|1 =EE(0fOf BiCt.
Staffing, workload, and skill-level requirements are decomposed and derived for
each esi%n concept, e.g., all HSI-related requirements, standards, and standard
practices flowed down to subordinate contracting activities
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HSI tARO] bEE|D HMAEGH HE0F LX|SIO{OF BICt 5, XF ALEAL 284t
e d2|10 FXIXS0f oot A¥at Fol= HETH A9 2kt &z E|0{Of STt
Requirements for HSI are complete and consistent with appropriate standards,

e.g. description and definition of the end users, operators, maintainers, and
sustainers are coordinated with the appropriate contracting agency organizations

HSIO| SW QFARSHO| 2bMdE|n BE MAESE EER(0|E =0 MIL-STD-1472F,
SMC/AXE Report No. HMRB-2001-1)& #Z&3S}0{OF SHCt.
Software requirements for Human Systems Integration (HSI) are complete and

reference all appropriate standards (e.g., MIL-STD 1472F, DoD Human Computer
Interface (HCI) Style Guide, and SMC/AXE Report No. HMRB-2001-1)

H= 9 MAIHs/d, Manufacturing and Producibility

FOE 7|200fts EASEE A= 2FANSED Ot ABE E5 M=
eTARISEEHL S8, O M2 SAL 2 =8, MX7| #12 482 Fl=
22 Y2 2RE Op7|&[=)0| A/EL|0{0F BIC.

Requirements that will drive stressing design attributes and associated specialized
manufacturing requirements (caused by attributes like extreme complexyt?/,
multiple, very tight tolerances, precision assembly, handling of fragile
components, etc.) are identified

MER 7|20 oiet Mx 3 L Jhsd =t A12io] AEE|0{0F BiCt
Manufacturing and producibiiity plans for new technologies are identified

FHFEI| 24X, Life Cycle Logistics

tzho] MO 0| Cie) A& X9 HEET 9 SAMED}
|2xol Aamalyert 1560 YSL00p B

mjn
rir

Zyot
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Preliminary logistics rnanagerment information (LMI) is complete and validated
for each design solution concept, includirg inital supportability trade studies and
analysis results

MEE AAPHE0H CHol MA =2 A4t Ciaat 22 o 2240 O3
ASE[O{OF SHEH(EA QEEHOIA, By K@, AlEEE], QA = 8l R0, =3
X2 YU, Z2TFeMY X 5 AlE, ARE A, 7IsAtz, ZH AZ). HA
£ dAle4o| O2AM Ztzto| AANFo| s XY eFArgnt 47
2450] Folx|2 28/1EM(OCD) X 282TM(ORD)MA =X 7Hs55H0f ST
FETHRY Q450 tieh 27 IXHS0] A/ E|0fofF ST

System-level design factors, for selected design concept are verified for the
following logistics elements: design interface, supply support, test equipment,
manpower and personnel, training and training equipment, PHS&T, facilities,
computer resources, technical data, and maintenance planning, e.g., supportability
requirements and design factors are defined for each design concept and are
traceable to CONOPS, ICD, and CDD. Design factors for the following logistics
elements are identified

K| AQHH, System Safety

7|=HQl oFd 2l 24 Al 8l st Wots ZESt] 242to| AAIZHEO| Tl
HACHE 2tARO0| A EE|0f0f BiCt.

System safety requirements are identified for each design concept, including
preliminary safety risk analysis results and mitigation approaches

712 el 240| 2=E|0{0F St Z4Zpof AA| Hetol| s Al 2&, T 7[of
Cfst OFF 918 22 %7| 2=20| Al#e|ojof St

Preliminary hazard analysis is completed and an initial list of safety hazards is
identified for the test, operation, and disposal of each design solution




Tl
g5 Hs HE 7|1& H| o
8 Q@ o 8l A 47F MEE|H HAQHH =17 OFF X0 S X[0{0F
5 St
Critical human safety and health factors are identified and incorporated into the
system safety program architecture
A FOYEAt E~E—0I - Qe|0f0F ot 2hAEM, XYUoRd 8 Y HME VIE
*137&, =E oM, =48, 3Ed #5900 Wit 2U=9E FOI5HOSHOF SHet.
4 An initial hazardous materials list is compiled and prioritized based on National
Environmental Policy Act (NEPA) and Occupational Safety and Health
Act/Administration (OSHA) criteria, i.e., permissible exposure levels (PELs), toxicity,
volatility, and transportability
N 2|2 ™7}, Risk Assessment
1 flE2 Mg got 22l xash a2(a +=8E0fof Sttt &,
Risks are identified, assessed, controlled, minimized, and accepted, i.e.
MFE Aotel Tl g% +F U B o5t A
a
Technology maturity level of selected design approach and associated mitigation plan
b oY SEEF ALE
Utilization of sole source itei: s
HetEl BtS=t @7 redundancy)Q| &t &
o .
Number and levels of proposed redundancies
AlHel 28, 2IBAIY &=, Adbitect bed). Ot LES AEfot A[HF7| R
d Utilization of prototypes, qualification fest articles, test beds, and number of test
cycles with corollary schedule considerations
.| |veEe Ag 2 Ry
Use and suppoit cf COTS products
(0] EZ&HZ, Quality Assurance
29 dAZNE gt 7282 2 U ME EF 27 S FSto{of Sht
1 Preliminary quality and product assurance requirements are defined for each
design concept
5 71282 AE GAL AlHYeto] A E|0{ofF ST
Preliminary verification, inspection, and test approaches are identified
P 2tZ4 |0, Environmental Controls
1 7|l2Hel 288d Aot 2t E[0{OF BHTh
Preliminary operational environmental studies are completed
5 7125 SHEMO AHE7F HEFO| 72 E|0{0F BiCt.
Preliminary environmental control test and evaluation strategies are developed
71252 MO Lzl 2EAT 8 £40] RERE|O{OF ST
3 Preliminagl environmental control reliability trade studies and analyses are
complete
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AT EQ|0{, Software
X ATZEQ 0] AR UAAIYE X|H 2011-26 ‘27 |HH| AT EQ 0] 7 U

= el

=
2009-17 ‘27| M7 LWZY AZEQ0] TS U BAXIY L 27|HH HTE Lz EQof
9| s

BS U B2 ABXAM O UgS m2E TeAl oljige N & 9

AT EQ HAH 2FARE, Software System Requirements, e.g.:

AZEQI0 QAR 242 2ot 7|5 20| ZHE|0{0F Sk
The software requirements analysis has included complete allocation of functionality

2= HEo QHIO|A BES AZEQI0 27AR0| Zek|0{0F Bt (0|2
=0i: SX| HOIHEA ME)

All appropriate interface standards are included in the software requirements (e.g.,
Space to Ground Link Set (SGLS))

Ay, dElYg, gHlE 7H8Eo oist 2T EQ QFAE2 MA 27AR
=M1 2T EQ0] A SHEROf 20| 7|25t RHFE[0f0F DL
Software requirements for dependability, reliability, maintainability, and availability

are complete, based on the system requirements analysis and allocations to
software and hardware

XG0 Cict £2ZEQ0 A2 HA 27 AR 2Mur 2ZEQY 8
SHEQOf SHEO| 7|ASH0] 2HA1EIO{OF BHCE

Software requirements for supportability are comrlete, based on the system
requirements analysis and allocations to seftwaie and hardware

AZEQ0] QP Q-IA2 XA R7AIe 24t ~1 =90 3 S0 20
7|Z=5t0] 2HGE|0{0f BICY.

Software safety requirements are coirplete, based on the system requirements
analysis and allocations to software and hardware

DE MHEo AZEQ| QR HEF(U|= Of : EWR-127 EE= AFSPC Of =< 91-710)0|
HA AR Zet[o{of oto).

All appropriate software safety standards (e.g, EWR-127 or AFSPC Manual 91-710)
are included in the system requirements

HE HAES YEET BEE2 HA 27ARS0| ZE|O{OF SHof
All appropriate information assurance standards are included in the system
requirements

M2 G0 oist 2T EQI0 27AFS0| 2= NA HAESH HRE At
2HY [ 0fOF ShCY.

Software requirements for reprogrammability are complete for all appropriate
computer resources

2laH

o
mjo

IZE-MA S HSD Tt £~ZEQ0] @7 A0 2t=k[0{opstn X Hot
HE BZF@O|= o : MIL-STD-1472F, DoD HCI Style Guide, and SMC/AXE
Report No. HMRB-2001-1)2 #t1135}0{0F i}

Software requirements for Human Systems Integration (HSI) are complete and

reference all appropriate standards (e.g., MIL-STD 1472F, DoD HCI Style Guide,
and SMC/AXE Report No. HMRB-2001-1)

o2 paelol AB2ZH0| Cfst ATEQ0| QTAB0| #ZE0[0)I BE
HE 42289 #F A WY NA #ES T1A5I0{0f Sot

Software requirements for interoperabilit{) with external elements are complete
and reference all appropriate interoperability and open system standards
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HE 7|& H 1

O} 7 X|0fl Ciist 2AZEQI0f 27AIO| 25 HFH ARAE, H22| ) AE2[X|28)
88 Z2MM NMelsE, SAUGH)0f thishM 2tz |0{0F oirt.

k Software requirements for margins are complete for all computer resources (e.g,
memory and storage capacity, processor throughput, and communications
bandwidth)

HEft ZEOf CHDE AZEQ0] QFAFSOl XA LFAIFA SHHE 2
‘HO|Z|0{0F BiCt

Software requirements for states and modes are defined as allocated from the
system requirements

FE2 250 Ciot 2= EQ0f 7AF0| RHYE|0{0F 50 HHESHOof StLt. oS
=0 Y& BF #FS0| MA 7ARL0| ZetE|0{0F ohrt
3 Software requirements for information assurance are complete and are

appropriate, e.g., information assurance standards are included in the system
requirements

4 28714, Operational Concepts, e.g.

HA 287182 2ZEQ O M e A HIZY AL2|2E Z2SI0{0F ST
s S8 Z=MAM Fol=+, HiEE 24 22| SO|Ct

System operational concepts include both nominal and off-nominal scenarios
from a software perspective, ¢.g., processor failover, redundancy management

=28 8H|, 238 270 figt “ZEQI0 27ARG0| 2= E|0f0F BiCt.

b Software requirements for operations, maintenance, and training needs are
complete
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AmEQof TN 013 =, SEE, o

——

Al
: )
System operational ccncepts inciude identification oi cperations and maintenance

a
staffing, e.g., numbers, skills, roles, end prositions from a software perspective
A &G0 CHet ~ZEQ0] RHAIE0| =010 ot, AT EQ0{Qt 5HERY0f
250 HEDI0{0F BHC.

Software requirements for supnartebility are cormplete ana apply to both software
and hardware

2TEQ0f HEQt 7|5 dSHE(TPMs)0| = L|0{0F Bt O ST,
Software Metrics and Technical Performance Measures are established, e.g.

7) AZEQ0| X A2S Ajgjo] AstRz| I BEE 2|0 WY YHaTE
SEoH7[0| SE5H0{0F oot

Preliminary software metrics planning is sufficient for meeting the information
needs for program and engineering management

HEE 7128858 (TPMe)2 Z2M M, MR, A2E2|X|, ¥ fHE HZ,
Jde2|n HERAe 22 2= ARH Ao oiet 28 HIHE Zel5I0{0f S
b The selected TPMs include estimates of utilization for all computer resources,

e.g., processors, memory, storage, and input and output channels, buses and
networks

HE 8l 715955 8(PMs) 5, FMEY 8 205 (o HIO|EH|0| A0t
2TEQ0 E(tool)S0| 73 |0f0F STt

Database and tools are selected for metrics and TPM tracking, trending, and
reporting

28) 2EA (storago)s A0 QY EE QLG ovisht AS ekl dol save she] o] Wasky, IT
BAANAE AFE ZEANL AAZT S YRS A4 FUE ARE AFHAE J2E sEANE §olF
F8Yel met B ARANAE R 53,



il
I

0%
da
rE
fot

AE J|E

Hl o

Iz AER|X|(HQ HZ, Y, Q1) Data Storage (Security, Access, Distribution, and Delivery)
X Xtg AEZ|X| BHEAZS WAYE XA 2011-26 ‘7| HH A=ZEQ o 7 U
22| X|A'Tt 2009-17 ‘27| HA LHEHE ASEQ0f =5 9 22|XE U RIHA HESE
AZEQ0 25 U 2| HEXHANQ LS [MEE| EHY A of2jLf&S Hug + AUAS.

Zl2Hel 22X HA 58 fAd % oY 2FAE2 taat 2ok
Preliminary Storage System Capability, Flexibility, and Scalability requirements, e.g.:

AE2X| HPA 2HEol| 2kl ARl SHIY 7t 582 243 Soll AlE Slojof itk

Analysis identifies needed reliability, maintainability, and availability characteristics
of storage systems environments

2E2X| HAC| ol +=B7[2hE Kok 8 RAUY 2YY BiE AEsl0f ottt

Capacity, erxibiIitK, and extensibility parameters identified that support the
expected life of the system

CtS=t &7(redundancy)0f| CHo AE2|X| OHN| SE=QO] / 2ZEQ0] T &
R 22 Y HA FEEY 2TFAREE A ESHO{OF Sk

Key system components and requirements for redundancy identified, e.g., storage
media hardware and software capabilities and types

2EZR| MA 22| 2TAIES AESEH0I0F BT

Storage system management requirements are identified

2E2X] HASl 28 28S ANEot ANst 2tARdS 7|&0t0jof ot

Storage system operational envi.znments identification and hardening requirements
are stated

AEL|X| KA Of7|ElK, Storage System Architecture (SSA), e.g.

7ol AE2|X| KA of7 8= 4l & k2| 8 StAreE AEot0of Bt

A preliminary storage system architecture identities communications, and

processing capacity requirernents
US Of 24 2E2(X], 23R, Lofarel, @matel, Baka(Ref HAESICHH
HBH AEE|X| Ha)), MY, S8, HolH Sxet 42 72Xl AEZ|X| HA
TAF0[ AEL|0{0F Sk

A preliminary storage system reguircments are identified, e.g., centralized vs.
distributed storage; online. near-line, and offline needs; archive (including
hierarchical storage management, if appropriate), backup, and restore; and data
replication

712X AEZ|X| SI=Q0] FEFS0| AEE0fof Sttt Ol ST 18
2EZ|X|0 &2 HNATE 7RSO T BEQ HE AE2|X| OFF [HIK(SSA)QL
S2te|= 20| =(RAID), AEE[X| T& HEHA(SAN), HIEHIZE AEEZ|X|(NAS),
HEZE AE2[X] ZX|(DAS) SO|Ct

a preliminary storage hardware components are identified, e.g., RAID, Storage

Area Networks (SAN), Network Attached Storage (NAS), and Direct Attached
Storage (DAS), consistent with the SSA

g =0, A-sstE o oro|azold X EFer o =4, ASH =
Oo| 12|0[d, DM MEZ =S Eiok= FEE(E|, o2 X, 4 Ent 22 7|=H2
HO|y 22| 2ZE0] S=0| AZE[0{0F BICf.

a prelimina?/ data management software capabilities have been identified, e.g.,
automatic file migration and transparent file retrieval, migration between

hierarchical levels; and utilities to report on media usage, error detection, and
identification

HOob Security, e.g.

AMA SHEZL 20| HA 2FAIES XRsks 7282 MEA 29 +F0|
Al E[ofOf Bhet.

A preliminary level of user integrity (e.g., access control lists) is identified that
supports system requirements

J|2xol 97 Aset £70] AHE/O[of SHCE
A preliminary level of encryption needed is identified
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H 2K} §|O|E| A|E(CDS, Contractor Data Sheet)29), CH-HA| EOHMLS, Multi-level
Secure), HOtH A (Security Enclaves)30it 22 E45t HOt 52{0f L3t 7|2X0l
QTAR0| AEE|0{0f 514, Ol= HA 2FAIEE SFitte A2 BB5H| fI5HM
¢ 2E2|X| HAO| BHI|0{0F SHTf.

A preliminary need for specialized security capabilities, such as CDS, MLS, and

Security Enclaves, has been identified and is included in the storage system so
as to ensure that the system requirements are met

4 H|O|E| HiZ HtAl Data Distribution Methods, e.g.
HIO|E ==AXof Chot 7|=2XQl S50| A#L|0{0F STt HIO|H =X & oS
a| |SU ZEEL AFeL ot

Preliminary list of data receivers has been identified, eg., computer and human agents

7|2 Ql H|O|E] HYjzz EA{O] A/E|0{OF SHCf H|O|E] HiZ HAS oS SH, 75
/ EE FAMIO| ook BA|, A/ 2 EA, O2[0 S 2ETY) S2 MotE &7(E
b AM A A SO|CE

Preliminary method(s) of data distributing data is identified, e.g., Subscribe and
Publish, Push and Pull, and global or restricted Web-based access

7|2X0l HO|E HjZ YAl AEZ|X| OFF|EX{Qt S2te|0{oF STt

¢ Preliminary data distribution methods are compatible with the storage architecture

5 7|54, Functionality, e.g.:
7282 EM2 YR Ko 275 = 7Isde ERH §48 AMESHHOf Bl
a A preliminary analysis identific the physical aspects of the functionality needed

to support the mission

Zl2Hel E2HE FEMY S S20|AE)T Al 2AMKZH A HE|0fof BiCt.
b A preliminary types of platforms (server ana clent) and operating systems
supported are identified

7120l Ho[e 9z U 1% ZREE(] B A, JmUWE, AZE0]
Sdg=)0| HEE[0{0F Shet.

Preliminary data connection and transport prciocols {e.g. fiber channel, infiniband,
SWCI) are identified

7128l ArEE B 3 Fhj AZ(0f, MTBF 3! MTTR)7t Al E|0{OF ST
Preliminary reporting (e @, usage) and meintenance mretrics (eg, MTBF and MTTR) are identified

He S A & 27ARS A0je] 72Xl 0 E(mapping)O| 2tz E[0{0F St
Preliminary mapping between metrics and system-level requirements has been completed

olm
ot
N
[}
it}
do

Hatg| 3! 25} (Integrated Technical Risk Management and Mitigation)

ABAE U Y 2ALC| ML oY ZHS atsof Bk

Risk identification and risk-ranking strategies encompass such aspects as:

HA 2t &4, 7ledsH s, oIgE M=y, 12|10 B|E 7to| 4= Aty

1 The interrelationship among system effectiveness analysis, technical performance
measurement, intended manufacturing methods, and costs

QIE ZX|0f o3 I &AL 52 dAEES| HE S0 U2t g2 Be 4=
OISO HA, FHA, FEE2 SE/N R AZEQI0 4
2 Hardware and software elements of the system, subsystem, and component,

including those elements provided by other external organizations or affected
by application of design standards, etc.

mjo

7|Z2| SEQIO 8 £2ZEQ0e A8 WE

Inherited hardware or software use

HIEA| ZSHE[O{OF St QF O|HMIES et oY
Dependence on external events that must be realized

29) Hlo]8 AlE(data sheehE H-F(RARLE 5), FAARLTTFEA 5), 2ZEYo|o As EA 5& Wo}
AulA o 7 Ho|E] A|EE A|ZALA WA Hr)

30) BFE AA Ze dolelol o] 4F Fo] e AASE FAlte] PmEL MEND B Sl Bk 5 A

il =
et o HAS WA A Ak 7jeH 2A2E U



B - =
g5 s HE 7|1& H| o
5 AH7IEE Vs, 39 S8k, A
Industrial base, technology development, engineering skills, and resources
6 & etst 81 "X} Mitigation processes and procedures
7 =&71E 8l XM A Follow-on development and low-rate production
HA a7Ar, 71282 M7 715382l 7Is2d 9= % MR &
8 System requirements, preliminary system functional definition, and functional
decomposition maturity and confidence levels
9 AR THEARIC] SEOAEAZIIMP), SSOEAELFIMS), A=W oy
The dependency of business development plans on the Program IMP, IMS and WBS
ALY 2, 7le 2 AERAF fle 71 =9l 2HEHE  EAs HEY
10 Program schedule, technical and funding risk assessment ranking, monitoring and
documentation adequacy
11 U™ gl XIFEX {8, Schedule and funding risks
12 71&™ ™, Technical risks
Q8 Mol 2T, 8N, X, B 12 9t 93 22| GlO|EH0jA I S(too)
13 Risk management database ang tools for risk metrics collection, analysis, tracking,
and reporting
14 e A3 m2AM|A B HX} F:94 Draft mitigation vrocesses and procedures
15 SECA0 oo =EAN i S/t
Comprehensive risk assessmerit for the follow-cn phases
16 S=0| OIS0 HA Ao BHIE HA R/ tEE
System requirements, as understood and integrated inio system design solution
17 x7| 2887M(ORD) 22 7igE 24 258 7X4(0RD)
Initial Capabilities Document(ICD) or draft Capanility Development Document(CDD)
18 HA 27Ar d== S AR
System requirements maturity and confidence
19 71252 HA 71s 8l B 7s 22
Preliminary system functional definition and functional decomposition
B Fldetet 3 da ME, 3n], SHE ChSAFEE Tefsiof sto.
Risk mitigation and reduction strategies, avoidance, and control encompass such items as:
& ORAEAI2I(IMP), S8 DFAE YFHIMS), 222 7Z(WBS) ojF gt A&
1 HCH2(2T) A=
Burn-down plans that are linked to dependencies on the Program IMP, IMS and WBS
; RSHOI o DUHY U AR, A BIL 2Mx9] 20
Continuous risk monitoring and review, identification, assessment, and ranking
7l 9 MzEHaE @7t % CSa 2EE e
3 Technology and manufacturing readiness level (TRL and MRL) assessments and
metrics that include:
712HRAE2 &7l 5&9) ArY &2 fI"E
a L .
Preliminary (or top 5) program-level risks
b zletel 2ol tish 8ot 7|2H2 Y 2t Al
Preliminary risk mitigation plan formulated for top risks
C Q7AREE ™ ZA| Requirements risk monitoring
T2 ATEQ) Offro AZEQN I 2|(Of, SEE, #2 M| £k, X2 53,
2y d8F 7184 7IEE TMAME HEd 2ZEQIN e S8 X £5)
d Software risk management of critical software issues, e.g., complexity, size,
processing speed, throughput, schedules, COTS availability, legacy reuse
suitability, and software development processes and tools
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HAIZE 5 of7|ElA 7§ (Systems Engineering and Architecture Development)

HA, £=2, 2|1 FHAL 7|15 272 25t 119 JHsslorsta, A5
A = lo{o} 5tH, Fes| 7|Ek|o{oF BHCL

The system, segment, and subsystem functional requirements are complete,
feasible, verifiable, and clearly stated

drdsas HAl 27AIE, 2870E, HAPdSEM = MEE 2APHEn XS
HusiEN 4= A £|o{ofstH 7Are SEEA0f LAE|0{of BHt.

B KPPs, system requirements, CONOPS, and the SPD are compared and correlated
with the selected design concept and captured in the Requirements Allocation
Document (RAD)

HA 7Is27ArE 7IE2 WEE 2A7HE O IMXZRE EEE|0{of SHCf.
C Baseline system functional requirements are derived from the architecture for the
selected design concept, e.g.:

MA, 2 A2[1 BHAC| 7|5 2FAFSE WelF)2 ddas|E 2otof ot
I2dAz TgSto e E TE SE0| G=EI0{0f BiCf.

1 The system, segment, and subsystem functional requirements (i.e., internal and
external) are under configuration management and are sufficiently mature to allow
to proceed with prelirminary cisign

MEE HA, MAL MA, MAZe SANE Tk O |3 HHE2 EEE
Y d5eLS0M =S| FH JHssoiof Sthk (IS S01:

Architectural views for the selected System, System of Systems, and Family of
Systems design concept are clearly traceable to derivad KPPs, e.qg.

MA orIENE d-E E2Pigel MA, F2 FAHA, 22 AHmo]A
QARG AAURCONER) 2E7HEE 2HHotH #HH0ofF ST

a The system architecture fully implements the selected design concept's system,
segment, subsystem, and interface reguirements and the contractor's operational
concepts

HEE SAZHEO gt OF7 |9 M=+ 7Hsot 2 7HsSSHO{oF otht.
The architecture for the selected design concept is feasible and extensible

HEE SAZHEO Cigh OF7|5X 2HH0| =HE E|0{OF oict O E =T,
An architectural view(s) for the selected design concept is established, e.g.:

2ot M7 2E2 HASa 2887 E9=51 ESH HEEEAM 2EED
2+ E|0fOF BiCt.

The necessary system view(s) is determined and established, correlating systems
and characteristics to operational needs

2ast 2849 20| AL 2EE|0{0f St= O, Ol MA 794F X 249t
ZEo| 2l 8l XS QB dkl= 7IFE 78X d5 2TAREE MEiELL
b The necessary operational view(s) is determined and established, which identifies
baseline functional performance requirements by system components and
elements and by organizational owners and operators

LrAget JjES PHSED Tas BE Mol U 7S oA Tew
ZlegE 2H0| 2¥E1 HYE[0{0F Biot

C The necessary technical standards view(s) is determined and completed, establishing
the standards definitions and conventions necessary to implement the selected
design solution concept
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HA 2AIE2 St 25 ofX], 7128 27AE, HA &5, 1901,
AMYH, €, HIE), +=BF7| HE(LCC) X SwHEHI(CANV) BF &M S2
0245t MFs|of otC

The system design concept was selected in the context of engineering trade space,
technical requirements, system performance, risks (technical, programmatic,
schedule, cost), LCC and CALV trade analysis, etc., e.g.

—_——

AEE A SAZNGO CHot Sy 71eX / AFgA dMeart HEED =E50{0f
SIC) Ol 2 S, AIYXCNER) 2| 28/0F2| 2ot foint TH| A8 F7|E
et AHEALS] dilE 2871E SOtk

The key technical and programmatic details developed and derived for the selected
system design concept, e.g., the contractor's operational concepts fully implement
and are consistent with the user's updated Concept of Operations (CONOPS) for

the full program life cycle

ASARONLRDS| [ iletEl 2E87HE2 MA, 2= 2|1 AHIo|A Q7 Atetnt
20| AO{OF Bt 7|F= 0| - He2a| SHof A0{OF SHLh

The contractor's updated operational concepts are consistent with the system and
segment, and interface requirements are baselined and under configuration
management

d228Y 7|5 arAre2 NetE MA ZANEH CHal 2| &l0{oF 5t, §5
20| O|RO{XOF SHCh OIE 5,

Interoperability functional recuirements are defined for the proposed system
design concept, and performarice allocations are established, e.g.:

U8 2AME Het 2F 4=228d ds 84 #Hax 2 24 R0l(design
driveN=0| 27ANY 2422 85 EFHUSE L 07F0{0F oiCt.

Final interoperability performance and aesign rararicters and drivers for the
selected design concept are shown to 2e derived frora the requirements analysis

HEAT Z2ur WEE qA driz|Ed S RE0 SEEUASS 2 0{0F BiCk
Results of trade studies are shown to be integrated into the selected system design

baseline and model

AlPiEl d228d a7AY ¥ 7isS 85 7iE2 tEE EAVIE0 BFSEE|0{oF DLt
Demonstrated interoperability requirements and functional performance criteria
are incorporated into the selected design concept

TYEE AHOIM HIZARE 3 HZ(0f Tt 27ARO| HIA| EAZHE0] Sex|0{of SH.
Requirements for demilitarization and disposal at EOL are integrated into the
system design baseline

MEE Z2A7HE0l choll HAl 2AF AE{HO|AT7 AHE|0{OF St1, 7|5H
‘45 UEHO|A(Y-2F) 2FA0] 7 E|0{OF THCL OIS SH,

System external interfaces are identified and functional performance interface (both
internal and external) requirements are developed for the selected design concept, e.g:

HA-HA, F2-F& FHA-FHA, +45-73F ¢ 7Is™ AHH0|A 540
2tF |0{Of BIC|

System-to-system, segment-to-segment, subsystem-to-subsystem and component
-to-component functional interface analyses are completed

S 7k B2 7t QlE{HO|A @ ARLE HANSHH 22 U 2HA o
LX[S{OF BhCt.

Intersegment and intersubsystem interface requirements are consistent with and
referenced by the System Performance and Segment and Subsystem Specifications

AEE EANE CHol Lik2lF HA X HA 27 ARS0) CHet B0 A2 w|0{oF Bt
Impacts to internal and external systems and system requirements are identified
for the selected design concept
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HEE AZNEO THs AL 25 QIEHO|A 7|5 FAr2 SiEElE 14 &
BES ZYOI0] BE A% =gS SHO00F STt OlE ST,

The system and external interface functional requirements meet all contract
provisions, including compliant specifications and standards for the selected design
concept, e.g.

282 B 2 A FAA 2 27AR—2 2E 8" 14 S #ES SFO10{0F Bt
The segment, intersegment, subsystem, and intersubsystem requirements meet all
compliant specifications and standards

NEE 7|2 7|SSEEEMEE ot o7 27ARY 7fe] S FHYS E0{0f Bt

Preliminary Functional Flow Block Diagrams (FFBDs) developed demonstrate the
flowdown and traceability between higher and lower-level requirements

A5 A HA 715 27ARE 7IEMo| W EE EAPNE 7|=5t] +=2IE|0{0F BiCL.
Mission and System Functional Requirements Baselines are established, based on
the selected design concept, e.g.:

Y7 & HA 27 7IEM SEE X
SFO{OF otCt.
Sufficient verified technical information exists that supports the establishment of

| P

mission and system requirements baseiines

Y

ot et 438 7Ie8E7t EX

— —

rir

AN 7|1x3t 7| 57|F440] MHE|0{0f Bl O] 7|57|EME
Q4 MAds, 222 YA +E0MEH 9T =Z7HK(e E
£ S0t QPRS2 2GSk 8= BSZI| 5 7Hs8|0F St=
4 QFAE HAES| A5s0F Sk

FBL, based on the design concept, is selected; details adequate to address all KPP
and system performance and specification requirernents, e.g., requirements flow
down trade studies and analyses frcm systern to segment to subsystem to
components are complete and traceable to acceptad trade results

FEF7|H[E(CC) 3 SHH| R (CAV) F7ji= 8% QAE 7|157I2HE
SLHSIo{oF TICL oS EH,

The life cycle cost (LCC) and cost as an independent variable (CAIV) assessment
supports the selected design concept and ihe functional baseline, e.g.

LCC 5! CAIV 283 51 2A0] HEEloofE|a ARE 2ANE X 7|57|F M5
oo EE|OfOf BiCt OfE =T, MtE AY MY, 2ERA| HIES LIEH=
HIEZAS2 2tT5}{0f 5t CHE 2T M|A0f Ciet ol HIE ks Z&oof ottt
LCC and CAIV modeling and analyses applied and correlated with the selected
design concept and the functional baseline, e.g., cost models representing
projected program development, operational and sustainment costs are
completed, including projected cost impacts to other “external” systems

HA AHEsas U HA BSAHTS ot MEE 2AME2] F=X'do| =
siof StCh OIS ST,

Traceability of the selected design concept to system KPPs and system trade studies
has been clearly shown, e.g.

ddsas 9 B 24 Auer WEE MA ZATHES o2EAof thet
28 40| ®OJOf Bt

Traceability of and correlation to the selected design concept to KPPs and trade
study analysis results are demonstrated

A 2 Arar 9 QIEH|0|A 7|5 27AIE 2 HAdSHE = FAA 74,
AMEX| 2827 MORD)OIM X 7Hsoi0f ot SE5| T3 E[0{0FpHC.

The system requirements and external interface functional requirements are
traceable to and fully implement the contract System Performance Specification,
segment, and subsystem specifications and the user's Capability Development
Document (CDD), e.g., the segment, intersegment, subsystem, and intersubsystem
interface requirements are traceable to and implement the system and external
interface functional requirements
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AEE 2APHE oist MA S F AHLO0|A Y| A2 7IEH0
HYE|0{0F Bt dg&2E *P040F S

The system and external interface functional requirements for the selected design
concept is baselined and under configuration management

*WEl AAPHE CHoll JHRE HASSHE2 27ARS A 7|58 7|2 SHM
7Hsslofof BtLt.

The System Performance Specification developed for the selected design concept

is traceable to both the requirements and functional baselines, e.g.:

22 % 2HA 7|2 #40] F2l=/0{0F St HAGSHHNM =X 7HSSHo{0F St
Segment and subsystem specifications preliminarily are defined and traceable to
the System Performance Specification

M&S 53 A2l 3 UY2 MA, &= FAHA, 22|21 AHH 0|~ AL Azl A
2’81 57|=te|0{0F ShLt.

The modeling and simulation capability planning and scheduling is synchronized
with system, segment, subsystem, and interface design development plans and
schedules

7|20l HALZFo| S AS AXH(VCRM)Z Molstn MAEEl MA7|do| 2=
HIH2 0L AXMS 7f7(10F SiC}
System-level verification cross-r=farence preliminarily is defined and traceable to
the verification methodology c¢f the selected desigr‘. concept

MEE APl HASE X 4T 2FAE 40| gHEE|0fof SHCt. oS ST,
System integration and verification recuirements analyses are completed for the
selected design concept, e.g:

HA =& 43482 8555, g9l =% 12|10 45 =Mt +=HE &5 HolHo
CHet 2748 7HX2 %EEICHOP ereh

System-level verification pianning completed with rationale for verification
objectives, types, levels, and sequeice of verification and verification data to be
collected

AN thsll 7= o 715 7IEMe x7| 2SS Holsto{of Tt oS SH,
A preliminary allocation of the technical and functional baselines are defined for
the selected design concept, e.g.:

HA, 22 SMACl BFE ZAME0 thet 7|25 gdYr[Ede S8 2S
ot & e A2t &= A K O{of Shct.

Preliminary allocation baseline for the selected design concept system, its
segments, and subsystems are correlated with engineering trade assessments and
risk study results

71250l SHEQI0f BAKS U ATEQI0| HAIS 7|SLHg0| HHLofof Bict

All preliminary Hardware Configuration Item (HWCI) and Software Configuration
Item (SWCI) descriptions are developed

HE 712X SIEQof gdds U AZERQIY ddds 74 27 ARS0
o5 Ol HAYsHAn FHIS 7ot Bict.

All preliminary HWCIs and SWCIs specification requirements are defined and are
traceable to the system performance specification

BE 4TEQO| HEHESO| 72N OR HO|ED 0l HALSHAT FH4S
7} OF BiCt.

All software components (tactical, support, deliverable, nondeliverable, etc.) are
preliminarily defined and traceable to the system performance specification




il
I

g2 #s HE J|E
HA, 22 2MA 2AH (System, Segment, and Subsystem Design)
MEE 2AHEol cHal HAl, £=2, 220 FHAZL BEEI0{oF 51, F2 U
82 45H+E0| 7|ES} = 0{of THCL
A , .
System, segments, and subsystems are established for the selected design concept
and major and critical performance parameters are baselined
. MEE MANES of2iet 22 BE THARES 7to| AXME HOJof Bt
The selected design concept demonstrates traceability among all considerations, e.g.:
L | a5 ama
Performance requirements
Zat BE OfX|, 7|2 WY U BF J|g, 12|10 7|SF/AE 9N 2 529y
b Engineering trade space, technology status and deficiencies, and technical,
programmatic, schedule and cost risks
NEE NG HEY2 BE U 439 E0E ZEois 3o1A 242
Sof SYE|OIX|D, =3 7B ESZHIPMs) X S 5R2(KPPs)2} L[5}
stk
C . .
The adequacy of the selected cdesign concept has been demonstrated using
engineering analysis, includiny ii reievant specialty engineering disciplines and
is consistent with the TPMs and KPPs, e.g..
S9H SiMS S StEA S 2T =900 o=, QE0| Ciet 7| e7Ar
2Ol HA 2FAES SFettts 7S HHSHA &YHOoF Bk
1 | Engineering analysis adequately demanstrated that tire allocation of functional
requirements to hardware and soffware iiems and personnel will meet system
requirements
TAStaAtSE AA =H| dEE S shez HES| dFoof Sttt
2 | Engineering analysis adequately demonstrated the readiness of the design to
proceed
MEE SAZNEO TSt MA 2l 22E ddts HAlds B &4 24 587
Jd2|2 87t gyt oo A0{0F it
2 System performance parameters, characteristics, design challenges, and risk
assessments that form the system risk model for the selected design concept are
under configuration management
FRYs U 7Sy 2FArdS0l dEE 2APHE 2SR RACts A 2F6Hof
SHCH
3 - . . .
Demonstrate that critical performance and functional requirements are
incorporated in the selected design concept
C4l @At 2A{ZDlet RAAIL EE0 EH 20| ¢2E[n MHPE HA
B AAMNEANNM F=H 7sSto{of BHCL O
CAI requirements analysis results and allocation across subsystem and components
are completed and traceable to the selected system design concept, e.g.:
dyad| 8 27z 27t 2XA, MA, HALl HA, MAZ Arol2] 2|E= o
Chot AEE MA ZAME Lerel CAl et
1 CAl strategy for the selected design concept solution for battle management and
information technology (IT) needs and dependencies between system subsystems
and the system, system of systems, and family of systems




220 IR
HEEE HE J|E B 1
HESRA ASAT 2= WEE MA 2APHES fS o7 |HA 8l Y& 2ES

, SsiFoiof Bick
Net-centric (i.e., network) trade study results demonstrated the architecture and
information environments for the selected design concept
CAl QTAIO| d2R28Y =292y XYY 3718 d2|1 S288 Bt
NS HOof ottt o E S8, 4857|5501 UEE MA A7 E0 S22 &=
FHA, MAC 2N L 0foF BiCt.

3 Demonstrate that CAI requirements ensure interoperability, interconnectivity,
supportability, synchronization, and sufficiency, e.g., performance criteria are
incorporated in the selected system design concept and allocated across segments,
subsystems and components
g ALzl 3 I 2F0] X2 Folx|n MHEE 2APHE 4= HA E|0{of
oIt oIS S -

Threat scenarios and threat environments initially defined or enveloped and
correlated with the selected system design concept, e.g.:
1 Y ALl R Y 2E0[ Folx|d YFE|Ofofstct.
Threat scenarios and environments are defined and validated
‘dsHS0| HO|[0f0F 5t, 7Y E AAZNF o|0] En AAL HEE AHO

, CHeh X AMS JhR{OF SHC
Performance parameters are defined and are traceable to the selected system
design concept and to knowi: and identified threats
A AlLE|Ro] 2 / 2F MOl 7|E2 MTE AAME0 BtEE|0{0F S5t
2= 244, 22|12 PSSl LEEC{of Lt

3 Demonstrate that threat scenario ogeratioral anc anvironmental criteria are
incorporated into the selected system design concept 2nd allocated to segments,
subsystems and components
g0l X o TRE, FF, S € 571, TE)0| Hox[ojofstn, &P

D HyS0| MEE 2AMEY Y= AAE[0{oF o). S SOf:
Environments (e.g., natural and aebris , shock, vibration, thermal, humidity, vacuum)
are defined and parameters correlated to the selected system design concept, eg.
shgie= ST ENE FAAS)Rt SHE YEES AEsts MA s
=Moo 2 BB &=F E[0Of otCt

1 Environmental parameters derived from known source (i.e., similar systems) data
and system functional analyses using proven methodology, e.g., environmental
models and simulations validated
stgeot A8E MA 2APhE0 BtEEY 27, BHA ® FEFo &

5 ERA=XIE £0{0F BiCt.

Demonstrate that environmental parameters are incorporated into the selected
system design concept and allocated to segments, subsystems and components
ME|E, 7}, FH|E, 2|0 AP/ ERAMAT) @ A A as MEE
AN 4= HAEOOF BICL G ST, RAMAT AA7|252 UHE
aA7hgo HAEn £E, FHA, 220 LES0 2YE/ojof strt.
Reliability, availability, maintainability, and testability (RAM&T) requirements and
design factors correlated with the selected design concept, e.g., demonstrate that
the RAM&T design criteria are incorporated into the selected design concept and
allocated to segments, subsystems and components

A EsaLE Zc MA 28[X| HEF0| | XOof TICt. ChSArg D Z2
BE Fa? HA A MAY 2FAMNFEE EStE 2ERXE T 24
89l(design driven)S0| MEE 2A7H'E0 Sex|0{oF THCt

The system operational sustainment strategy is defined, including key performance
parameters; design drivers for sustainment are integrated into the selected design
concept, including all major system and program requirements, e.g.:
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U= MA 2A0E0 st Stict MA ds27tArge] 7|sd 280 AFgE
ZERA 2T 2its MY 27AE S 28700 =5 7ssliof otk
Sustainment trade study results used to baseline crucial system performance

requirements for the selected system design concept are traceable to program
requirements and CONOPS

FYF7HE 7A| 222 U8 2AME d= HAL|O{OF BiC.

LCC sustainment model correlates to the selected design concept

MEE APNES] 7IeEH|IFEMRYS 2/5H7| fIgh 7H2TE0| AlAE|o{oF ot
Ck. OIS S0f: M™EE HA 7H2/MES flet X 7SS =Zesk= flest
HEfO| JHEZE|0| HA Y ZH| SEx/0{oF SHCt

The development strategy to achieve the selected design concept Technology
Readiness Levels (TRLs) has been implemented, e.g., risk mitigation strategies have
been developed and integrated into the system risk model, including resource
requirements for the selected design concept

Al
Al

AH78HgTE Aals MEE 2APHEaE 42 AAE[0{oF 5t EEHO
BE|D 2M=2|7t FHE|0{0F SiH, 23}TiEF0| Y2|E|0{of TICL O EH
Industrial Base (IB) assessinent results are correiated with the selected system
design concept, risk areas are identified and prioritized and mitigation strategies

defined, e.g.

MRP7IHHEI KB A EE HUNOS LI 8 YNt A eiAE|ofof Btk

—

IB assessment data correlated with identified and impicit risk areas

A S 2 QFANES Zefor 2wt TEO| A2l H™E|0{oF St

Mitigation strategies planned and implementec, including resources and schedule
requirements

M

MEE HA 2A470del Fa BHA 3 A5 i 45 274 7IE
2850 oF BhC}.

Performance requirements for the seiected system design concept's major
subsystems and components are baselined:

FA
o

2E 38 244 R FE9E2 HEE HA EAZHE00 Chol =HdS 7H™Oof S,
CHE M2 2712 HE®E otL2t 7|EL| MA, 745, Q2|2 7|2 HEARtS
A HSIO{OF BICY.

All major subsystems and components traceable to the selected system design

concept and identifies use of heritage systems, components, and technology as
well as use of other new designs

HEE MA 2ANEe 24242 =2 BMA & IS0 o of 2y Haet It
NEE|L F7He|0{0F ohCt.

Key parameters and information are developed and assessed for each major
subsystem and component of the selected system design concept, e.g.

F8 45 B4k A2Eo{of gt

Major performance parameters are identified

SZ 7|52 T HY7|S0| AHE|0{of Bict

O —J108a

Critical technologies are identified, including deficiencies

Fa 44 % NE 27A D =FA 2450 AEE(0of oiCt.
Critical design and manufacturing requirements and challenges are identified
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g5 Hs HE J|&E H o
HA, B2, 244 45 U &= (System, Segment, and Subsystem Verification and Validation)
HIQEE HAZH'E Wotofl cHet MAl Vav HE, JiE, J2|0 YHESO0| 02X
A XHEq 2 27 HE 3 YSE|0{oF BHCL
System V&V strategies, concepts, and methodologies are validated for the
proposed design concept solution with acceptance rationale:
AANE TEO| F2 MAds a7AE A S AlRstn 435 + AR
. +|0fof sk,
Design concept strategies established to demonstrate and verify major system
performance requirements and parameters, e.g.
dEE AN Chet VavEEf Sl S-E2 HA, = 222 84A 2 +EF
a +xo| ASLHS AG5HOF oiot
V&V strategy and methodology addresses system, segment, and subsystem and
component level verification approaches for the selected design concept
MEE ARG thHot vav FeF 8l HHES i, ZE2 8 AlEE|0]d, Al
b Hef d2|n 7|s0 98 FO0{0F oot ol =
V&Y strategy and methodology addresses analytical, modeling and simulation, and
testing strategies and techiiques for the selected design concept, e.g.
s, 2R A AIZY 0], A2l Al
Analytical, modeling and simuiation (M&S) and testing
U71E AT A2l HE, HA == Alg & Al
Use of new technology qualificaticn practices, systen(s,-level demonstrations and tests
QA mwe/mo M|, MEE M X X0 4 Xk RTAR
External organizations and/or facilities, and resource requirements for the selected
design concept and support
SHE HH A2 AFEE HZENE SOl H2A0{0F Sk
Uses of proven practices are defined with references
ZMtE A BE SEEEEC MA A 8 2R QIEE 0|~ 2t AreDt
5 LX[oof St OlE =
Updated system VCRM is complete and consistent with system requirements and
external interface requirements, e.g.
| |92 % 2 45 ySEIEE SHD B2 U SA At UR|Sojopsiy
Segment and subsystem VCRMs are complete, consistent with segment and subsystem
b QPN A 4T YHZRHO| F=H 7+S5H0{0f BiCt.
Requirements are traceable to the system VCRM
ZMEE HA AT d2EZTH B X BHA 4T d=HzE= 7|FH0
c HEE(0fOF St HyE2|E ROLOF BHCf.
The updated system VCRM and the segment and subsystem VCRMs are baselined
and under configuration management
7, 22, SHA 25 4SEEEO| M, £2, BHAo| ASYHS N, 22,
q XA A3l I*"*OMOF oo
Verification methods in the system and segment and subsystem VCRMs are
adequate to verify system, segments, and subsystems
MEE GAPHE ciet HAL 72 FHA 28715 R BFE0| AE/GoEn
AAXENExhHel 2871E A 75 7IEdat —’F—’S*.*J; 7}XOF BtCt.
B System, Segment, and Subsystem operational functions and environments for the
selected design concept are identified are defined and are traceable to the
contractor's operations concept and the Functional Baseline:
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MEE AN CHEE MA vav Al 2td0] Folx|d, MAdsHa0 =HdS
7tX0F St

System V&V test environments are defined and traceable to the system
performance specification for the selected design concept

MY EAVNES fIS 2HEH30| 3T S YyEn 8= AHAX|0f AO{OF BHk
Demonstrate that environmental parameters are correlated with verification
strategies and methodology for the selected design concept

MEE GAPHE Chsl ZHRAIREE 7t 2450] Folk|n, HFEr0| 7HEE|0{of SHCf.
DT&E elements are defined for the selected system design concept and execution
strategy developed

28AEE7t A EM0| 2A=E|0{opst, 2EAFTE7L BESAHT Zajo
FHES = U™E 2ANE chsh Al”71E0| Eelx|o{oF Bt

OT&E requirements analyses are completed and test criteria defined (in
conjunction with AF Operations Test and Evaluation Center (AFOTEC)) for the
selected system design concept traceable to operational T&E trade study results:

=AZNE2 YA 2= HAHQ OIS 2ARIEZRE L2 QAR Ty
FH4ES 7HM0f Bict.

Analysis results are traceable to inputs and requirements from all potential
stakeholders

V&V Al 7ARES0] EEE 1 203 A2l ) A E0| SeE0{ofF St
V&V test requirements aie ce.ived and integrated into program planning and
design concept

Ha=0 P2 |kl ArY L ALY 2FAREDL

Arel 71&, HIE, = H
12 =0

Ol7+=0| A EE|0f0} BtCt.
Resource and programmatic requiremerits and issues are identified that may
impact program technical, ccst, or schedule parameters, eg.

rlo
I

b
=

HAEHE 91 AIgddo] Cigk R7ARE G O7[EE ZAsEla NEE
AN MA, £2 XA, ASH|0lA Q7Afe 230 HEeks SOH0{0F SiCt
Requirements and architectura(s) of test beds and test facilities are documented
and proven suitable for the selected design concept's system, segment, and
subsystem, and interface reguirements verification (V&V)

Sl SIEQIOIRE AZEQI0] ¥=0| CHs, VAVARA(AIZZ0|H, HAEHE,
Algl2H))0] A—HE|0foF Sk, A=l & 20| WY =22 =5 L0 SOtof S,
For critical hardware and software items, V&V resources (e.g., simulators, test beds,
test facilities) are identified and plans and schedules are in place for their
development or procurement

MEE EAPHE] ot Al 2tAbe 3L WXl K| +=EE A Xt2E HA AF
HSPZER FolE HES Soll 28 RTARILE FX 7E5510{0f Tt oS S01,
Test requirements and test data collected to date for the selected design concept
are traceable to operational requirements via specifications defined by the V&V
cross-reference matrixes (VCRMs), e.g.,, use of comparative test data to anchor
representative system models and simulations to realworld environments and
system functional performance requirements is demonstrated

MEE 2A7HEol chsl vav 2IEEHat 2spHEre| J7|EMS 2E5I0{of BiCt.
V&V risk areas and mitigation strategies are baselined for the selected design
concept:

dEE 2AMNGO CHsl 257|s0 7|20 Zots Zget V&V Alg ZeS0
gD SYER £RE0{0F STk

V&V test deficiencies, including those based on technology deficiencies are
identified and characterized for the selected design concept

MEE EAPHZ0N Chet fleiatet TEf0] iU HA| 2l 2O Sex/0{0F Bit.
Risk mitigation strategies are developed and integrated into the system risk model,
including resource requirements for the selected design concept
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+3%¢t (Engineering Disciplines and Specialty Engineering)

BE Iz, 37 Parts, Materials, and Processes (PM&P)

2& Mz 33829 7|l a7Arg2 ddE 2APHE0l tisll &S =0{0F otot.
PM&P functional requirements are validated for the selected design concept

SEE A QAN GOl e 2B 50 FHS OjXE BF L BY B0
CHet E7t7h 2= 0] 0f aHir.

Assessment of environments and environmental parameters impacting parts
performance for the selected system design concept is completed

BB, 0lE, BIH, d2in BBl W BULE(F, M2lk)S mareto]
M QHEl EA et EH_ 25 M= 2ATE2 485 00F St

Parts engineering design strategy for the proposed design solution is selected,
including risk assessments, technologies, sources of supply, and the common

quality levels (i.e.,, reliability) of the parts

A& "7}, Test and Evaluation (T&E)

BE NS Algdetd, J20 27 8 £ 2 A0l feets 2%
ANl S 2ol dEE dAL 7ig §= AA L= A8t HE0

=710 7§ E[O{0F BHCt.

T&E strategy is initially developed, correlated with the selected design solution
concept illustrating all test objectives, test environments, and test resources to
ensure compliance with design and specified requirerrents

NETIL SE2e MHE HANET MR AHEOL BITL 5, Al w2
MAL 71ed aft/fteds ‘QJ’S‘P'—EII S0k HA AEZ0 e Al
sitio] 2oe FoLoreln, Aztel SEe AHERel S4, 984, 12
Ol 7 X|of %A =Fx|0j0F ohit.

T&E methodology(s) is correlated with the selected design concept, e.g., test
methodology(s) outlines all test approaches for the system components critical
to verifying system technica! requirements ana is tailorsd to the characteristics,
effectivity(s), and margins of each particular test item

T;_:
H
rin

kI oo rjo

NEEE, 28 S9EX, RS QPAY, 2M, 2AY, 12|01 435
A J|EE = Mg Slgt

gotes, Az =8, =& AFE 2AMEH e 2
4 20| EfEB|Of STt OfE S

Test and verification methodology for data gathering, reduction, and analysis for
the selected system design concept is validated, including test environment(s),
operations, and procedures to be performed, data acquisition requirements,
documentation, methods of analysis, and pass-fail (i.e., success) criteria, e.g.:

NERE

g A d3AlE A= E7t

Evaluation of integration and verification test planning

ST BHAHS 9Bt THol QAMRE M SEKC 5B U A A
Integration and test plan from unit to system level for dynamics environment testing

HA X EHA 27AFE S B7t5ts O 220 JHEARHS] M2
Identification of development tests necessary to evaluate system and subsystem
requirements

SAHEO HA A £Z2 == HYSICHE EF
Assurance that verification planning is adequate at system and segment levels

Algl 2H|of M7

Selection of test facilities
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g2 #s HE J|E
M= 9l F| 2k, Survivability and Vulnerability
MEE EAPEE S e dsaa s WEY A FAd fIHB/IE2 dEl=
e HE - %F%i, Jg|d B JtsdE 7H9| t= Z2fe| EoHeEl 2ol Chs
sht

CH5t0| QS E|0fof BhLt.
Survivability and vulnerability threat assessments for the selected design concept

and KPPs are validated for each assessed threat defining the categories of expected
threats, threat environments, and their likelihood of occurrence

229 2O et 31&87ts o/XIE Fotr| 2o & HA 2AME0 thet
HA X P d4=2X8 40| A= 0{0F Bhot

System and threat interaction analyses are performed for the selected system
design concept to establish allowable margins for each threat

A

dES AVIE2 A

SIS Bl QERA O HE mZE|o|of BiCf
Survivability design criteria are derived from threat analyses validated to support
the selected design concept solution to mitigate each assessed threat

S MYE M2ATHY Woto| 242to| Botel ue eAsteict

=] —

rr
mjo

2tZot™ gl XHZAZ, Environmentai Safety and Occupational Health (ES&OH)

HEE HAREO Chot +=E37| 2td2 HEot 2HE 7HK|1 2FHSHA Z2l=|0fof
StH, MA a7Are 71EM X B87|F0| il =4 7Hs3Ho{of Sk
Life cycle environments for iiu: seiected design concept are fully defined with
rationale and are traceable to the system requirements baseline and performance

criteria

ARle] B, OFF Ol XY W KBS REE 2.3 2NEE AEE MY
xA AN Lo EH*F EFEFSHOF oLk

Data compiled to complete Programmatic Environmental, Safety and Occupational
Health Evaluation (PESHE) compiiancz cbjectives is validated for the selected

system design concept

MEE 2A7MF0l| s Rali=2 2] H SoHEX| S0 AEE|0{of St
QU&7 FO]L[0j0F ot

Hazardous materials management and pollution prevention tasks are identified
and prioritized for the selected system design concept

ol 222l &t A oINAHY It +=HE[0{0F SOt
Enwronmental and health evaluations of hazardous materials have been conducted

=2 E/, Mass Properties

SO 57 BT U BWS et SYSHO| B Y| S HHE

HA 2AZHE0] Chal EFZeto] 2S00 BHet
A mass properties budget is validated for the selected system design concept,
including mass properties growth allocations and metrics

Y S7h FAISY, 22| 2HYEHE 0|50 oot #Ha= AFE MA 2AHE
CHal EFEerol YSEI00F BHCf.

Parameters for weight growth, center of gravity, and moments of inertia predictions
are validated for the selected system design concept

HAQHES, HEEZE, SAHOL T2IW HS
System Security Engineering (SSE), Information Assurance (IA), Communications
Security (COMSEC), and Program Protection (PP) for (SFR):
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Requirements implementation into the selected design concept IAW DoD and AF

policies, directives, and system specifications are verified

Z2O™Y B35 flot AAsd2 d8E HA 2APHEo SEEO{oF St
XA O SSHSSE), HEESF(A), S4E2HCOMSEC) QTAIRNS ZESH0OF STt
Design implementation for program protection measures includes integration

within the selected system design concepts and includes SSE, IA, and COMSEC
requirements

HACHE B2R2 =S & Qi ZistE VN, flgl Fekd el Eot
Yo S+ A AHE/F 2FAre S ZSH0{0F BIC.

System security approaches includes an acquisition team, a security specification,
and updates of security concept, threat, vulnerability and risk assessments,
protection countermeasures, and security test and evaluation requirements

HEE A0 Chiet SEESIA) W S4UEHCOMSEQ) EE 2 MA X Atz 23,
7tEd & 712y, 2 d2|1 RYX|o| 25| SHS FO{of Bict.
Information Assurance and COMSEC approaches, to include certification and
accreditation using the DIACAP, sufficiently address system and data protection,
availability, integrity, confidentiality, authentication, and nonrepudiation for the
selected design

KA SSHSSE), EEEF(A), & ._EOP(COI\/'SEC), L2 E5(PP) ol =3 U
TR0 Cist At HIE FS HMS| Stojot BTk

Program baseline cost estimates for SSE, COMSIEC, Program Protection, and
Information Assurance implementation and sustainment are refined

AS2aM Interopera‘mllty

HHE B it Bt A= BES A7 L AR 42284 27AR
Z5HOJOF BtCt.

DoD Information Standaids Repaository {DISR) standards selected for the selected

design concept are shown to meet the system and mission interoperability

requirements (i.e, must be DISR compatible and compliant)

mjo

SHE M LA he Fe HEXEA HY BE 0]9)0] M E& S5
B#ES2 52 W Y SENYLRO SE Flsi ME/0fof ok
New and unique standards outside DISR recommended for the selected design

concept are submitted for approval and incorporation into DISR (i.e., new data
formats, data exchange protocols and schemas, Ethernet alternatives)

MEE HA 2A7HE0] et =288 40| 2= E(0f0F 5t 1 A= =8k
2SN ALEARE AL 2 HAE FelsioF Stk
Interoperability analyses for the selected design concept are completed and results

shown to ensure compatibility and define interrelationships between users and
operators

M|, S, HH|4, Reliability, Dependability, and Maintainability (RD&M)

M2 R FHE aFArd 2 52 MEE EANE0 gt @A S(E R
QIDX|&A|ZE, 7MEE, SHAIA, MTBF, MTTR IAQE crel NARM LSSt A
sa)it 4= AA |00 St EfFR0| |SE|0{OF SOt

R&M requirements and characteristics are correlated with and validated against
requirements for the selected design concept (i.e, Mean Mission Duration (MMD),
Availability (Ao) and Dependability (Do), MTBF, MTTR, failure modes, single point
of failure, redundancy, etc)
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R&M analyses are completed and results fed into overall system architecture for

the selected design concept, e.g.:

2t /@ AE|A HAKESS / TSS)E Feloh= Wyl 7|&E 0] 2850{0Fsta
MEE 2AZHEO CHel EtZeto] YSE0foF Srf.

Methodologies for defining environmental and thermal stress screening (ESS and
TSS) are baselined and validated for the selected design concept

2, e MY 22|10 #5 2y 2pArge| 7|E 4780| &[0{0F 5t Alz[E 8
gH|'g Al=lof| ZHH|0{0F BlCt.

Packaging, handling, storage, and transportability (PHS&T) environmental requirements
are baselined and incorporated into the R&M program for the selected design concept

Z|MHEl HA OF7 |HAOf TSt 7[sH "1 Ee & XY= FM4(FMECA)O|
HMSE|OOFSIL) oS S0f, X2 +=Ad & S8 AI%E =g g 8ol
SHAE AESt= AO|C

A functional FMECA is provided for the update system architecture, e.g., identify
the measurement parameters and anomalous limits for supporting acceptance test
and integration test and ADR

HX7| 29 9 FXH7| Agh4l, Electromagnetic Interference (EMI) and
EIectromagnetlc Com‘)atlblh“' {EMC)

BRI ZH(EMD) SRS MBE MAINED A= HA/O{OF St EFLtEO|
S E0fOF SHCf.

Electromagnetic interference ceritial approaches are zorrelated with and validated
for the selected design concept

QIF Sl L& HX7| ZHY(EMD), ’WP EAEMO) tAlRe| 71z=0] 278 5|0fofst
HEE 2AVHEO Chel Etdeol 25 5/010F ity

Internal and external EMI and EMC requirements are baselined and validated for
the selected design concept

HA7| ZHG(EMD) BIZEE Q-tAbel Bl 7(1|°._“3 %% ﬁ"*El SANECISE
TSR XNFE 47|t £ 7‘rt'I'E E | | Sl 7, A HA0
Chet Ab=al, H2| 8 MAZ2F2E2 ER)"f = HAEOfoF St EREEO|
YUSEOfOF SHCf

EMI susceptibility requirements and constraints are correlated with and validated
for the selected design concept (e.g., passive modulation, transmitter RFI with
vehicle receivers and ordnance, radiated effects on power buses, lightning and
surge protection)

EMI and EMC crltlcal enwronmental characterlstlcs and sensitive eIements are
baselined and validated for the selected design concept

o1Zk-H|A| £, Human Systems Integration (HSI)

=&AL AREAL gHIAL 2|1 |XXE flet SIEQIO/AZEYN  AREAL
QIHmO|A @A MEE QA7 E0| &S x/00f ot
User interface hardware and software requirements for operators, users,
maintainers, and sustainers are allocated to the selected design concept

HAY s 7ML 2RE ZojE 7t8d, gHIY, 28d E=/52 XY
QT2 AEE 247180 2 x[0{0F Bt

Usability, maintainability, operability, and/or supportability requirements are
decomposed from system functional requirements and allocated to the selected
design concept
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Mg 2APHE0 et 288 HiX|, YTl 2|0 BE 27ARRO|
LYE|0{0F Shrt.

Operational manning, workload, and skill-level requirements are allocated for the
selected design concept

MEE SAPHE TSt 2= HSI 23 @FAE, BE S & =
H|QF sHQ|0] Stehz|ofof SICE

All HSI-related requirements, standards, and standard practices are allocated to

all subordinate contracting activities for the selected design concept

24

rlo

oHl

rin

HH
iy

Ao 2EE 2TAIES0| e AZH-MASYHS) #ES0[ AZE EAHE
HHA|O{0F SHCf.

HSI standards for predetermined requirements are incorporated into the selected
design concept

H= 9 MAIHS/d, Manufacturing and Producibility

==

RIZ 9 MA7kSY BBiolnTt R EIOOFSICE EEE ATt OfF X|Ao| w,
SQURIN, £ BEEF, X1 E YR HX 47, 7] QEAE, 3% 2 Sl
HiX| Sat 22 d8E 2AMEE S5FS= AS 20{0F oot

Manufacturing and producibiiits engineering studies are completed; application
of derived results are shown to satisfy the selected design concept, e.g., one best

method, operation instructions, assembly aids. jigs and fixture de5|gns short
interval schedules, factory and bench layout

A

AAHEO| Chet Wi7Hsd BE 7= Mz SES0| £AVNE S SEITh
S 00 BHC.

Producibility trade studies for the selected design concept demonstrate that the
manufacturing processes chosen satisfs the design concept

rir
mjo

HANEO) Tt WATFS Y AZTSS HIZY ERHOIT, HAHOID, AlY
THsot MAHIAYE LIEFO{o} B

Producibility analysis results derived for the selected design concept indicate a
cost-effective, producible, and testable product design

FHEI| 24X, Life Cycle Logistics

K28 a7 f 2Aeas2 W8 2AHE0 tHol Erdeo] LS00k Sttt

Supportability requirements and design factors are validated for the selected
design concept

MEE 2APHEO Chet MA s=F2| 274 2452 X2 2487 2EL| 0],
23 R|g, AR, Ol 5 9 012, B2 9l B2t |, W/FI/HT/SSPHSE,
AH|, FFE A, 71sXtz, GHl A=)of| tisi LS E/0f0F BiCt.

System-level design factors for the selected design concept are verified for the
following logistics elements: design interface, supply support, test equipment,

manpower and personnel, training and training equipment, PHS&T, facilities,
computer resources, technical data, and maintenance planning

TG E7F 2= E[00FStL, AP E tiet 7|57 HEH oh=0| EtE-d0|
USE|OfOF SHH, 2= ZLStE XYY S-S oA 2SS Z25I0{0f Bitk
Logistics mana%ement information (LMI) is completed and validated in support

of the FBL for the selected design concept and includes all updated supportability
trade studies and analysis results




» = E3
ge UE 7|1F Hf 22
M M| A T, System Safety
HAAT M Zotel FH A Azt Yorsol MWHIIE Zodte
HALT eArgS0l dFE EAME Chsl EtEeto] LS 0{0F ohot.
1 System safety requirements are validated for the selected system design concept,
including refinement of system safety risk analysis results and reassessment of
mitigation approaches
MA woias —Er”i*.ol tz|ofoF Sk, MFE AANE gt A, 28,
JEI"' H7|E Qlet @M=9I7F ROE MM Rofjasol tx F50| +=F
5 Slojof #iTt. 02 Sof
System hazard analysis is completed and a balanced list of prioritized safety
hazards is established for the test, operation, and disposal of the selected design
concept, e.g.
HEE GAPHES TSt 7ol S 22| MA, Z|2) E= SHoH| flet 7|2 F3l=At
a _T'_|-E| 74|§I
Initial Hazardous Materials Management Plan (HMMP) to eliminate, minimize, or
control hazardous materials for the seiected design concept
TR Q7R S HZeAS0] AEE|0{oFst A E AN EO| Chsl EFFEO|
b YUSE0fOF ot MA S e 'Eﬂ OH’IE—*WOH HtZ | 0fof ohet
Critical human safety and health factors are identified and validated for the selected
system design concept incorporated into the systerr safety program architecture
MEE 2APHEo dg2 Uil R/l =X ZiEU30| 8D §Re 2
TEGIBIS =ETE =Y el w0 7|2E.of€4 4 &=917F FOZ|0{OF St
3 A baselined hazardous materials list atfacting the selected system design concept
is compiled and prioritized basad on NEPA and OSHA criteria, i.e., PELs, toxicity,
volatility, transportability
Fol=At0l CHot BlAtet B H7| D2dAtels0! 212{kl0joF BlC.
4 Demilitarization and disposal considerations for the hazardous materials is
considered
N QHEHR|, Contamination Control
QESH a2+ A MEME Y, U B2 =WH0|L ZxEE LEEM)E2
1 dEE 2AZNE0 CHel EfEeto I O"‘EICHOF S
Contamination control needs and aloproaches i.e, normal, medium, or challenging
and stressing contamination control) are validated for the selected design concept
S0 CHeh Z=AR7E O[2O0{Mof ot 1 Zis2 M= AN CHl
2 AR, YLD, E7tA B 2U=RE Fob| fI8h E7He[0{0F BHCf.
Survey of matenaJs is conducted and results evaluated to identify, validate, and
prioritize outgassing properties for the selected design concept
(0] EXH=, Quality Assurance
=2 8 NEET a7AR2 dEE 2AMEn &2 AHAE|00F St ot
1 Etgeto] YSEI0{0F &Hif-
Quality and product assurance requirements are correlated with and validated for
the selected design concept
5 HE AL AIRS Slet WSS MHE DN sl EFZst0] QIS E(ofof Bict
Verification, inspection, and test approaches are validated for the selected design concept
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g5 Hs HE J|&E H| T
P 34X 184, Environmental Considerations
dEeEl 2AVHE0 Cot 2% AS0| LR E[0f0F St M7 OF7 |’ & 2| =
1 X gHE 2RS0T T4’8§ 7t OF oL
Environmental studies are co O|oleted for the selected design concept, traceable
to the system architecture and R&M requirements
5 A 2 o] Cieh ANSH Al Z=2340| Zx|0{0F oItk oS S8
A robust test program is defined for environmental effects on design, e.g.
SHAY S EoPHE0| |00t MFE EANEO ot EfERO|
|| essElolof Bic
Thermal test and evaluation strategies are developed and validated for the selected
design concept
Azl o BElnot ARE|0jof st HA| ofF|K Mzzet MElE X HHY
b QTP FHYES 7HMOF Sot
Reliability thermal trade analysis are completed and made traceable architecture
and R&M requirements
2O EQ 0], Software
Q X AT EQ0] A2 B f‘”‘ X% 2011-26 "2 HA| LZEof JH Bl Z2|X| AT
2009-17 "2I7|MIA| LHEH 2=EQ0f 25 AU 2AZX|A" % FIHA HEY 2=ZEH 0
3= 9 @a ATXANC L18E mas AeA JRIUSE BRI + s,
2ZEQO] MA OF7|"A 3 HAICIEHE|O[A Zehor REEE|O{OFSt AMEE
AZEQO JHE w72t LR[St ofhl =80 HEH **74I7H'—='01I Choll EtEetol
1 QI=r|O{OF SiCt O Ofgf A& TiEsioj0r SICh.
Software system architecture and design (inciuding interfaces) are completed and
validated for the selected design concept to the level of detail consistent with
the software development lite cvcle being used, including, e.g.
a SIEQOf o7 |EA & dris EA EFAIES 2ESHO{0F Bk
Software architecture and design satisfy design requirements
STEQ0] @7AR, OFF[EIX 8 dAl= MZ0f Chsl fet =HdS 7HM0F SHtt.
b Software requirements, architecture and design have bidirectional traceability to
each other
SZEQN QALY OF7|EA 8l A= &9 =& a7A, O [EX 2 2A o
C || ool e FxAE Fior Sict
Software requirements, architecture and design have bidirectional traceability to
higher level requirements, architecture and design
d =& gH A 28 90| tiet 2ZEQ0f @7Ar
Software requirements for operations, maintenance, and training needs
gy, MElY, GHlY 3 7HE R0 et 2ZEQI0] AR
e : - T I
Software requirements for dependability, reliability, maintainability, and availability
2ZEQI0] 8l StEof Lo s HE “hsth XAGo| it £~ZEY o
f QAR
Software requirements for supportability applicable to both software and hardware
ATEY0l L SHEQI0] YT Cfo) M Hs3r ATEQ0] O RTA
9 Software safety requirements applicable to both software and hardware
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| [ ReEsel ot 2zEQ0) 27
Software requirements for information assurance

. QAZE-HA SLHSDHOf| Cie 2ZELQI0 QAN

i
Software requirements for human systems integration (HSI)
2= HET Jd3d3d Y Hgd MA BEES HXSe R a4

j Ho 2840 it 2T EQI0] 27Abet
Software requirements for interoperability with external elements referencing all
appropriate interoperability and open system standards

FAME S0, HZ2| 8 2E2X] 8 Z2MAM 58, 2|1 SLHY =)0

K Cioh ~ZEQIOf ftAR
Software requirements for margins (e.g., memory and storage capacity, processor
throughput, and communications bandwidth)
2= HE 7tsth d42RE8d g aFAdE 555t MEY MA BEQ A
Use of open systems standards that satisfy all applicable interoperability-related
requirements
H Y E2(HEE §FAEE T2l MAE MF)2Z2 2ZEQI0 Q7 ARYe| 2

m Software requirements allocati:i to COTS (commercial items), GOTS, and reuse
products
HNE S=(LE8F RAEE d2|d MRS 2T ER|0)2 HA & 2ZEQo
OF7|EIN FHB0 S0 &&xl0i0fF S,

n Non-developmental items (NDI) (e g., CCTS (commercial item), GOTS, and reuse
software) have been fully integrated into the components of the system and
software architectures
I S=S01§ S0, 4385 ERXES A2l AL 2ZEQ0)2 HA,

o 22, d2|d QAHHO|A QFANRE SSAIFO0F Bt
Non-developmentai items (NDIj (e.g, COTS, GOTS, and reuse software) will enable
the system, segment, and interface requirements to be met
4+TEQO] OPF|HN % HAls N RPAEOR RE TYE fZo| Aeel

, DEHENO| CH3H RFARES BHE6}0{of SiC.
Software architecture and design satisfy requirements for states and modes as
allocated from the system requirements

; 28ige cigat 2ot
Operational Concepts, e.g.:
2ZEQ0 2HHoMe| e B HIEY AlLE|(0E S0 Z=MAM 1T, CHEet
24 H2)E ZLSI0], £2ZEQ0f OF7|EX et 7= MA % 2ZEQI0 28

a H'ES BHESHO{OF otot.

Software architecture and design satisfy s?/stem and software operational concepts,
including both nominal and off-nominal scenarios from a software perspective,
e.g., processor failover, redundancy management

AZEQY Of7|EAet A= 28 gHl 222 23 a0 tiet HA &

b LZEQY QFArSES THESHOOF S
Software architecture and design satisfy system and software requirements for
operations, maintenance, and training needs
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SZEQY OF7|HXet A= 28 X FHIE HY 5, Q@ S8E, AT E0]
BHozSElol ot 9 XS mEB HA L ~ZEQ0l 28/ES WS
SHO{OFSHCY.

Software architecture and design satisfy system and software operational concepts,

including operations and maintenance staffing, e.g., numbers, skills, roles, and
positions from a software perspective

SZEQO OfF|Hxet dA= XAG Y 27Ads TESI00F o,
2ZEQ0f 8l SIEQIY YAt 250 HEE|0{0F St

Software architecture and design satisfy requirements for supportability and apply
to both software and hardware

2ZEQOf He 24 8l V|edsHEe CSAEE E0F0{0F o).

Analysis of software metrics and technical performance measures shows that

AR Sl St 2| 2R /7E S50I0{0F o).
They are sufficient to meet the rneeds for prcgram and engineering management

[ — = — | I B
ALEILHE AS LIEFHO
S

Satisfactory progress ha
progress in the future

SAIER| QHEE gt THO| O|RO|MOF fm, o) DHEE ok FO)

—
oL

;
been made to date and indicates continued satisfactory

ZZMAM, H2e|, 22X, ¥EH M2 B 2l0 HEQA 22 B HFEH
A 2E9Of Ot FE2 HEE @S UCI [LojoF st
The estimates of utilization for all computer resources, e.g., processors, memory,

storage, and input and output chanrnels, buses, and networks are within predicted
values

HE ol J|SHEET FX2 93t Ho|EH0]A U = TE0| HHE|0{o} 3jT, ZA
9 =7 ALE Ch2 235 ofof iC

Databases and tools are selected for metrics and TPM tracking; trending and
reporting are performing as planned

A2 AED|X|(EQL HZ, HYE, Q1) Data Storage (Security, Access, Distribution, and Delivery)
X HIO|E| AER|X| RBAES HAIGH X|& 2011-26 "27|H|A| AZEQ0f 7L U
2| XA D 2009-17 ‘RI|HA LHEH LAZEQ0f =5 U B2[X|H U ‘RI|HA LHEH
AmEQ0] BS U BE| USRI LS mHEE LRAl oSS Y & Y.

2EZX| A 8 7EE A2 HAS

Storage System Capability, Flexibility, and Scalability

42 S 22X A 2o 2ot d2|x, FHlYE, 22[1 VM8 S48
A E510{0F BHCf.

Analysis identifies needed reliability, maintainability, and availability characteristics
of storage system environments

> HI

MA 2A 30| SeEl 8 FAd 1210 Y Haes2 S AEw|0{0F BiC:

—

Capacity, flexibility, and extensibility parameters have been completely identified
that address system design life
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Y HA FSES0| S0 MEE(00F oot AEEZ|X| OHM| SH=R0/AZELQO]
5% 9l RESS AI0|, C1ELIE 9Iet ARIS0| HESD S| AlE|ofof St
Key system components have been fully identified. Plans for redundancy are in

place and are fully identified, including storage media hardware and software
capabilities and types

ot e =2 9 oE A §52 MSoH| flgh 2ZEQIY 2| 22
gots 22X A 22| & 35 HH=tof| tist 2750] A2 0{0f piCt.
Needs for storage system management and performance optimization (including

sgftwe]lcredmanagement tools to provide appropriate partitioning and addressability)
identifie

A 242 Soll 2E2[X| HAS| HO|E AEZ|X|(EQ MM, ZH & k)

ASSAS Alslofof s}

Design analysis identified the operational environments of the storage system Data
Storage (Security, Access, Distribution and Delivery)

AEZ[X| HA OF7|ElX, Storage System Architecture, e.g.

2ELX] HA OF7|HANE= S A N2 8FE £ 2 Q458 2ATSH
| 250 OF SHCf

The Storage System Architecturz iully addresses elements, including communications
and processing capacity

2EZX| A 27 RSO0l LEL|D OF|HiX0)| IHSHA SeE[0{oF Bt
2E2[X| HA 27 FH0ls Y NESX| WA O 24 AEL|X] FX|, 2242,
L|of2tQl, @ =20l @4 O7IO|L, 8y 5+ i HO|E =Xet 22 d552
oI

The types of storage system needs are .dentified and fully integrated into the
architecture This includes items such as centralized vs. distriﬁuted storage; online,

nearling, and offline needs; archive (including hierarchical storage management,
if appropriate), backup, and restore; and data replication

2f| 0| E(RAID), 2EE|X| T& HESA(SAN), HESIZS AEEZ|X|(NAS), 2HHE
2EZ|X| FX|DAS) &2 AEZ[X| StEQ0 #9550 AEE0oF St
Ot7| X0l S35 S xl0fof SHrt.

Storage hardware components such as RAID, Storage Area Networks (SANS),

Network Attached Storage (NAS), and Direct Attached Storage (DAS) have been
identified and fully integrated into the architecture

HIO|E] 22| ~AZEQI0 SHS0| AHL|0{0F 5t OF7[HX 0| SZ235| S&E
oLk O|A2 Ats ot Oro|azjold 8l &3 maol 54, ASH & A
Oro[12|0]4, DHM|2l ARE, o2 BFX|, 22| WAt oMol ME 22 d=52
ZLolCt.

Data management software capabilities have been identified and fully integrated
into the architecture. This includes items such as automatic file migration and

transparent file retrieval; migration between hierarchical levels; and utilities to
report on media usage, error detection, and identification of media to be replaced

HOL Security, eg.

MEA F2E &8 S0, HML SH F5)0| MALTFALS UHEL =
U=E AHE|0fOF otCH.

The level of user integrity (e.g., access control lists) has been identified that enables
the system requirements to be met
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The level of encryption needed has been identified that enables the system
requirements to be met

CDS(Contractor Data Sheet), MLS(Multi-level Secure), £QF E(Security Enclaves)t
d2 EEo 2o 55 Ea Aft0| MHL|0{0F St MA eTAlets TETCH=
NS BES7| fIo 2E2|X| HAOf ZetE|0{OF S,

The need for specialized security capabilities, such as CDS, MLS, and Security

Enclaves, has been identified and Is included in the storage system so as to ensure
that the system requirements are met

H|O|Ef HiZ HltH, Data Distribution Methods, e.g.

HOJE =4Il RSt S 20| =E5|0f HFH 8 ¥4 LZR0| ZLeE|0{0F Sitf

A complete list of data receivers has been drawn up to include both computer
and human agents

Crefot =AM 20| HO|Ef HiE F#O| A E=j00F SiC). 2ot W2 715/ 5
MO oISt A FAl/ E H4|, 2|10 2 2Y Z2 HEhE @ 7|8 HHA HAS

Zgieh = QUCH
The method(s) of distributinig «.+ia to the various receivers has been identified.

Such method may include Sukscribe and Publish, Push and Pull, and global or
restricted Web-based access.

HO|E HiZ W2 S| AE2|X OF7[HAG &Ez[00F St HA +F2
QRIS BSE 4 Yoo} B

The data distribution methods are fully integrated into the storage architecture
and will enable the sysiem-level requiremernits to be met

7|&, Functionality

=4S ol Y7 Ko st 7[5 =21 EF= 4 Eol0{0F St
Analysis has fully identified the physical aspects of the functionality that may be
needed to support the mission

SUZ(MH A S2H0[AE) F4| 8l X|R5t= RSHAIZH S=23| A'EE[0{0F BTt
The types of platforms (server and client) and operating systems supported have
been fully identified

OOl ¢4 8! M& T2ES(FAE, QmL|HHE, SWS)O| &3] AlEE|0{ofF 5t
HA +=F2| 2FAdE 55 = ULE KA Of7|HX 0 SEe|0{0F St
The data connection and transport protocols (e.g., fiber channel, infiniband, SWCI)

have been fully identified and integrated into the system architecture, enabling
the system-level requirements to be met

AFBEI} 262 7 B1ob MTBF, MTTR 2+ HH| M7} Algg|ojof Bich
7Mooz HEot HA T2 QT ArEZte| 0fEO| 2= E|O{OF S .
Specific reporting (e.g., usage) and maintenance metrics (e.g., MTBF and MTTR)

have been identified. Preliminary mapping between metrics and system-level
requirements has been completed

2E2X| MA Azt A 27ARE0| Felk|1 OfoiX[0{0F BHC.
Storage system hardening design requirements are defined and understood
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g5 Hs HE J|&E H o
E3 7|=H gae| U 215} (Integrated Technical Risk Management and Mitigation)
JEmal Y YHE A XY XTE ol YEES EY + Yrt
A .
Supporting data for RM&M can encompass such items as:
A 2E 7l W OOUER 8 ME, ZLHEHE H EAMe HEY
1 Program schedule, technical and funding risk assessment ranking, monitoring and
documentation adequacy
5 % 50 At &2 ?IHCIE 45 HIE €3
Top five program-level risks (technical, performance, cost, and schedule)
e H=S9 #4, &4, 5, E0E o f/e| HO|EHo|~ 8 &
3 Risk management database and tools for risk metrics collection, analysis, tracking,
and reporting
. oMerst oy ML Cha 2o}
Risk mitigation and reduction strategies, e.g.:
=g ORAHAZ(IMP), &8 DFHYFIMS), TEELTFR(WBS) o E 1t HAE
REREETE
Burn-down plans that are linked to dependencies to the Program IMP, IMS, and
WBS
| FSTEe oY RUHY 2 ZE, MY YL 22D S R
Continuous risk monitoring ana review, identificatior;, assessment, and ranking
c 7|12 Y MZ=Z=H|F(TRL / MRL) "®7F & M
Technology and manufacturing laadmﬂss evei (TRL and MRL) assessments and metrics
g | eTAE Sl ZA
Requirements risk monitoring
SEEC, 37, MKE, Hols, 9%, 4SE(COTS) IBE, JEE MAS
NS, J2|D AZEQO Y ZEHA U E 51 22 52 A==
o O|HFE9 A2ZEQI E J_I-E_
Software risk management of critical software issues, e.g., complexity, size,
processing speed, throughput, schedules, COTS avallablllty Iegacy reuse swtablllty,
and software development processes and tools
‘ =& B0 oot Za2Hel f/d Eot
A comprehensive risk assessment for the follow-on phases
7% / HMZ= ZFH|$=Z(TRL / MRL) B7}, M
g TRL and MRL assessments, metrics
h YAK A LAKE HolE B0 Ciet HAEDH =X A=
Thresholds and appropriate action plans for cases when thresholds are breached
B e etsl H2k The risk mitigation strategies:
ol 7hsSe OE YEO ZX|YAS0| HEE O AOOF BHLH.
1 . . . , e
Are feasible, and alternative courses of action are identified
A, =2 QHHO|A, O2[0 AFYPe| 2= FHOM =8 7hsTt figS st
2 | 7I%’£74I7£E(PDR)§ o= 2 o =7t =X tte AE 200 oiCh
Demonstrate that a degree of maturity exists in all aspects of the system, segment, interface,
and program to allow the program to proceed to PDR with an acceptable risk.
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ZHE(PDR)

H4E 7IE

H| o

HAlZstat o7|ElA 7L (Systems Engineering and Architecture Development)

A HAZ3e HE 7|=, Systems Engineering Review Criteria
2o doe=0l tish MA, F=2, FMA, 2|2 FIF A A S2H
QTFASS TSHOF Sk, M Jhsstd, YEY o+ ACOF S, FY
1 MEE[OfOF BICL O E =
The slystem, segment, subsystem, and component allocated requirements are
complete, feasible, verifiable, and clearly stated, e.g.
712 HASAE €8 a7AR 7|40 4= AAEY Al oY AR

3 71240 HEE|O AO{OF BHCL.

Preliminary System Design is correlated with and reflected in the Allocated
Requirements Baseline

HA, 2= £4A, 22|12 4E 7284 = MA o7 |5 25 3 7|=E AretEat
= FAEE 7RI A, 75 €Y 7IEda FHEE 7HMOF B

b Preliminary design of the system. seaments, subsystems, and components is
correlated with the system architecture views and descriptions and is traceable
to the Functional and Allocated Baselines
T2 S, BY, 28 A 27, HITARL 1210 IS 98t U 9l 58S
ZOSHol MA, R FHA, Zi2|2 EF O [HA| Tigt AE-F-A=E(SE)
XNelsHE 12{o5t0{0F BiCt.

¢ Preliminary design considers end-to-end processing cepabilities for the system,
segments, subsysterns, and components architectures, including timelines and
capacities for production, integrator., operations maintenance, training,
demilitarization, and disposai
HA, #= 2HA, 220 PFLEE oz =E@ 74 9 Z[2EA A=Yt
HEE|0f0F t1 HASH| Stof 2AOCIOF GHf.

d Preliminary design data (e.g., drawings, specifications, etc) for the system,
segments, subsystems, and components are complete and placed under
configuration contro!

HIAO| CHot AE-FE-A=(SE) Atz SE0| 2tz E[0{0f Thrt
e .
End-to-end data flow for the system is complete
SIERII0] S 2 ELQ0] ANIF2| 7[22A S 20f CHet siAMut ZukS0| EAte|0{oF

¢ Sta, HYSH otoi| A{OF S
Preliminary design HW and SW prototypes, and their analyses and results, are
documented and placed under configuration control
BE 9| o|FHE0| YT RASIE|0|0} Bk

g All external dependencies are identified and documented

5 HAeTARE 7|5 20| 2I=E[0f0F BICE O|E =
System Requirements Functional Decomposition Completed, e.g.:
HAOM E222, EE0M EHAZS| 27AIY SEIH =F0| H=E[0{0F 5t2

3 FXM/EE 7HXOF Lt (TBDs, TBSs, TBRsO| S10{OF SHCL)

Requirements flowdown and derivation from system to segment and from segment
to subsystem are complete and traceable (no TBDs, TBSs, and TBRs)
FHAAM FIZF229| QAN SEDF =E0| 22 E|0{0fF 3t FHYZ 7H0f

b SICt (2= TBDs, TBSs, TBRs, 12|11 SEAISHE0| AlHEL|0{OF SICt)
Requirements flowdown and derivation from subsystem to component are
complete and traceable (all TBDs, TBSs, TBRs, and deferrals are identified)
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F= F o SHA ZF QIEH|0| A0 CHE R-‘MW SE§ A =E0| F=E[0{0F
3} =52 JPKo} S (RE TBD, TBS, TBR & SEARIS0| Al#E|0{0f 3iC})
Requirements flowdown and derivation for intersegment and inter-subsystem

interfaces are complete and traceable (all TBDs, TBSs, TBRs, and deferrals are
identified)

HA, 22 32|13 A s LEE 7MY A S+ 2
QIS E/0f0f Bk,

Design-to allocated requirements for the system, segments, and subsystems are
validated by specialty engineering

o9 % el #F2 &F 2FAEE A0l SEI FHEE EolF= I%
%%%ME FFBDs)Zt M7, 22, FMA, st=fo] 95, 22|12 && 24

ZF QI H|O| A0 CH3H 2tz [0{Of ohCt.

Functlonal flow block diagrams (FFBDs) are completed for the system, segments,
subsystems, hardware components, and intersegment, and inter-subsystem

interfaces, demonstrating flowdown and traceability between higher- and
lower-level allocated requirements

HA X EE, ‘%‘—X1I71| dejd t8E 24 #4852 oflbet =8 TBDs Aro|Lt
OjsiZ Ateh 8lo] gt ool UAOF ShLf.

The system and segment, sui -ysiei, and component design specifications are
under configuration management without any majci TBDs or open items

7| =& 0| Rt7|dbZ= MAL QAAFSHO| JHEHE| T R AT E|OfOF SO}
Preliminary long-lead production requrements are ce»/eloped and documented

M2 Q& 8F 5L HA YIe 71 &0 20t FHYS 7HX0F

Allocated baseline establisihad is based on and traceable to the approved Mission
and System Functional Baselines, e.g.

2 JEM2 S ASEE % SENO AesTtadll E= HESol oigt
7188 45 QAR t3dts **74I9f ZX|5H0{OF SHEL

Allocated baseline is consistent with the physical hierarchy and design-to functional
performance requirements for all products in the hardware hierarchy

HA 71 S 45 a2 BE M, 22 FHA, 22|10 1EF22 S5 0fof
oIk 5 HA, 2 FAHA, 22| 1EF 7 2 g6 2430| 2251 8

2T 2=t #4482 7hMot it

System functional and performance requirements are allocated to all system,
segments, subsystems, and components, e.g., system, segment, subsystem, and
component-level allocation performance analyses are completed and traceable to
accepted trade results

43284 7155 45 QTAMYES BE A, 22, 112X
J|2EASO 200 St

Interoperability functional performance requirements are allocated to all system,
segment, and subsystem preliminary designs

A28/ ot7|H X, Interoperability Architecture

HA A= 28 OFIHNE U= AS =2Oof oict.

—

Demonstrate that the system design satisfies the operational architecture
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HA A= B2 28 TEof 2td AZMAE AEsH0{of oot of
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A |
HA EAE I8, XSELE, X2SHEH X YFHOIE ALERE EH
€2 28 E2 FEE MAN HEIY 5+ UO{OF BiLt.
The system design identifies all operational nodes (OV-2) and associated
connectivity, e.g., is able to address systems that constitute the operational nodes

such as satellites, ground antennas, command and control equipment, mission data
user equipment, etc.

oln min

A dA= MA 28Xt AHEXE AMO|o] =EA A0 st @7 EEE
NSottts A2 E0{0F oL}

The system design demonstrates it provides required information to the
organizational relationships between system operators and users described by OV-4

HA HAE= DS0MEE =HIENK o =7 82 ZE 28 XX E2
X &dts MA X FMASS AE0H0{0F St
The system design identifies systems and subsystems that support all operational

activities during the entire life cycle from acquisition to EOL operations described
by OV-5

HA A= 28 XS %Al 7IsS A0l =XHYE MY = AO0{Of BiLt.
The system design is abie to provide traceability between operational activities
and system functions {SV-5)

HA EAs W-AE AHHO|A AROjQ] REZ Wty RS TS ME
2tgstojof ohot

The system design raflects @ compiete set of data sxchanges necessary between
internal and external interfaces {SV-6)

i

HA 274 HHOolA=s YR F2ERH MB S0EH 4=228d EE
2tgstofof ohot

S%/stem design interfaces inccroorate the set of DISR interoperability standards
s

own in TV-1; all unique interfaces, data formats, etc, have been approved by
the contracting agent

muin
Mujo

HA EAs HE/ND SHHY 28 A THE2(NCOW-R), 7|0 Z=7|=}
Z2EZKIP) =, 2 Ot7|HXN(A) =2 EEES 7HMOF oot
The system design is consistent with NCOW-R, KIP Compliance, and IA Compliance

BE B3 d4S2 g9 712d / 718X JIgMdE SYHS=s +=EFT

1

All design trade studies include LCC and CAILV analyses results supporting the
allocated technical and functional baselines

LCC 81 CAIV siM ZusS2 HE2=2 Y8 d& Has2 UHEE
E eSO OF ohLf.

Results of LCC and CAIV analyses include sensitivity of allocated performance
parameters to cost

Azl SOE Z2OH 7Y, 28 W FX| HESS LELL

HES9 J[Edo] dFE[0{0F otLt. ol 2[F A Cict HIE IS
I HSH0f OF LY.

LCC and CAIV models representing planned and approved program development,

operational, and sustainment costs are baselined, including cost impacts to other
“external” systems
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Z12t0] AZEQJof M| MEE|D AA=ofT Cf2 LCC Y CAV Y X
gMe XYt T2 LTt 28RA| HISED ofL|2t 12 9/ M7
SO OjXE X B89 YT FASIOOF BHTH

LCC and CAIV modeling and analyses, as applied and correlated with each SW design,
depict projected program development, and operational and sustainment costs, as
well as projected cost impacts to other “external” systems

LCC & CAIV Y EO| MEE|0{0F ot1, Efget BE A S0| +HEUASS
2 O{0F ohet

LCC and CAIV methodology is presented, and demonstrates that valid trade
studies were conducted

ro

HA s A d52 71sH 45 aFAEE
T8 E0 2YE0{oF Tt
S?/stem integration and verification functional performance requirements are
allocated to all segments, subsystems, and components

B2E & FHA. 222

F2 FHA, 222 FEE s=FEo 45 A2 45 =4 g4, 45 == % BEX
A5H4, A2l +=HE[0foF & ABXR| Tiet 2HE 7HK| L 2HIE|0{0F BHC.
Segment, subsystem, and ccinponent-level verification planning is completed
with rationale for verification objectives, types, levels and sequence of
verification, venues, and verification data to be <ollected

22 BH, 120 THE 450 3 Y ARALS AlE S, A, A 27

UEK Al 2 52ESE[00F 7 AlFAZ0)| Sist 24E 7HK| 1D 2 E|0fOF BT

Segment, subsystern, and componert-levei integration and test planning are
completed with rationale for test cbjectives, type, levels and sequence of
testing, test venues, and test data to be derived

HH E3 U ASS 93t M~ U HAIT JfaE/ojof Siot
Processes and procedures are develcpced for system integration and verification

22, FHA, 22l FEF S U ATS 9T 72 ZEMASa ZAt
JO|E|0{OF BHLt.

Preliminary processes and procedures are defined for segment, subsystem, and
component integration and verification

22 8AA, 2212 FEF =2 UAET 27ARIS0| 2iE1 7|F0] 2
&|ofoF BtC

Segment, subsystem, and component-level cross-reference requirements are
baselined and completed

HA, £2 FHA, 22(n FE8F +F AETH0|AS2| 7|FM0| 27 E|0{of THCt
System, segment, subsystem, and component-level interfaces are baselined

ZI2Hel WR(EE o 2= FHA o f44, 3 tf +88) AHH 0[S0
AL HSH oo RA0{OF BiC.
Preliminary internal (segment-to-segment, subsystem-to-subsystem and

component-to-component) interfaces are designed and placed under
configuration control

Q& QAIEHO|AM|IA, HASS| MA, MA HEh SAED S&SH SHol| A{OF BiCL
External interfaces (system, system of systems, and family of systems) design
is completed and put under configuration control

SHEQI0] Sarsent FH|, AmEQlo] U EQYO, HH|o| J|EL $E 70| BE S2|N /
718H QUHH|O|AF0| Zole|1 2AZHe[0{OF THrt

All physical and functional interfaces between HWCI and other items of
equipment, software and firmware, and facilities are defined and documented




£ - -
2 o HE 7|= H 1
ATEQO HASS T CIE(LY-0)%) HASRE M09 BE GIEH 0| AE0)
4 golE|1 ZAMSE[O{OF BHCL
All interfaces between SWCI and other configuration items (both internal and
external) are defined and documented
2t7to] SIESIO HATS U AZESIO FAFZ0| Chof T 2ol 20|
F tZ E|0{OF BHCL.
Allocated decomposition is completed for each HWCI and SWCI
SlEQiof / amEg o] HNTR i3t 23 HYS 2PAS U IS5
1 JIEdEL FHES 7HAOF oot
Decomposition for HWCIs and SWCIs is traceable to the requirements and
functional baselines
SE SIERI0] / 2ZEQ 0 Y=o Choh Zof 2§22 HSSH otof A0{OF BT
g =8 A & 7|5 7IE40] thet 2= +FArL0] AlgEn =HLD
2 =MSE|0{OF St AO[Ek
Allocated decomposition for all HWCIs and SWCIs is under configuration
control, e.g., all changes to the requirements and functional baselines are
identified, tracked, and documented
HE SIEAY / 2ZEQH o= sl =2/H(E= ME) 7I=d0l MY
5 %/0f0F Bt
The preliminary physical (also .own as (a.k.a.) product) baseline is developed for
all HWCIs and SWCis
HA dsEA) nHd2 22 7IEH0 Hsi FXHHS 7HX0F st} oS £
&2 FHA, 383 #EE 7 AE0) WEEIGIOF SHil MA Qs A0 cHal
G =xMM2 JtHof St
System performance (design) soecificatior is traceable to the allocation
baseline, e.g., segmient, subsystem, anc component specifications are
developed and traceable to the systeri pertormance specification
HA, B2, 284 AAH (System, Segmenti, and Subsyster: Design)
HA, 7= FHA, 223 FEF 7227471 2EED 7| ESE|0{OF THCL
A System, segment, subsystem, and component preliminary design is completed and
baselined.
1 Jl2dAs B DHAES AO[el FHYEE EO[of oot F,
The preliminary design demonstrates traceability among all considerations, i.e.:
2EE AR, S 2EAT 2 7|ee W 4T fdle =203,
|| 2m ug wE) 2ol xRy
Between allocated requirements, engin.eerin% trade study results, technology
selections, and technical, programmatic, schedule, and cost risks
ZlZ2dA L HEY2 Tl 2 S 2MES Ar8st M A|Z OO ohLt.
b ojlf 2= & Ex3ct 2055 12{5I0{0F SHCt
The adequacy of the preliminary design has been demonstrated using ongoing
engineering analyses, considering all relevant specialty engineering disciplines, e.g.:
BN EA2 A, 22 RHA, 122 PYESO (83t S0/
SZEQO0] oz 2EE 2FAEel 23S HES| X|JASHKO0F SHLf.

1 Engineering analyses adequately support the allocated decomposition of
requirements to hardware and software items for system segments, subsystems, and
components
BEN 24 ZIE Sof HAHLAHECORZ ZRo}y| A3t 27| Fo|MEHS

, | ®=dl "oiFojop st
Engineering analyses results adequately demonstrated the readiness of the
design to proceed to CDR
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Demonstrate that the preliminary design is traceable to and correlated with
all critical allocated requirements
22 24, 2|1 FEE UM HES ol X 5&SHAIS0| =& E[0{0F SHCh.

3 Appropriate margins and allowances are established at the segment,
subsystem, and component levels
SANE A=0| 2EE 7|=E0{0F Bt OfE S0, 7|=EA EE2

4 SYSH ool 2Lofof BHCf
Design development planning is completed and baselined, e.g., preliminary
design drawings are under configuration control
22 2 FMA 2t E= 4 UWE 20| 7| s=E=5 4 =S(FFBDs) Z&5te 7[=X ¢l
21, 714, 222 7|sH ds M=t 7HE3HOF BiCt.

5 Preliminary electrical, mechanical, and functional performance schematics are
available, including Functional Flow Block Diagrams (FFBDs) for inter- and
intra-segments and subsystems
Zl2Hoz AMEE SFYHIGSE) % 7|2EA JHES0| JHEER HA s
A 2 2FA 7|2 ®A of7 "X Lis] FHdFS 7hAOF SHL.

6 Preliminary GSE-identified and preliminary design concepts are developed
traceable to the system funci-unai and allocated requirements baselines and
to the system architecture

7 HAS &2 F+3ES0| HEX[OfOF T
Critical components of the system are identified
Cal gIdE2 B2 FHAL 3212 pHESA 2N V2242 HHIE|o{oF T}

B C4l allocations are incorporated into the preliminary design across segments,
subsystems, and compcnents
Gl gE0s B 22 § §27Is 79 oEY, B FAAS MA, MA
=2 MA, MA T el ADHAZE ZESHACE Bk

1 Allocations include battle management and information technology (IT) needs,
dependencies, and interrelationships between system segments, subsystems,
and the system, system of systems, and family of systems
2Y Zits ¢l d228Yd UR ¢t g2y XY S0 22a s=2dE

, HIRRSLOJOF B},

Allocations ensure C4l interoperability, interconnectivity, supportability,
synchronization, and sufficiency
712871 21" MUzl o fIY 28 HaEat 4= HAE[0{oF BiC}. oIS S,
A AMUE|2 28 3 23 Y2 BE BE FHAL 222 7/ dFS0ll ol
FHEE A=E 72240 ZrSE|0{oF THCL
c Preliminary design is correlated with the threat scenarios and threat
environment parameters, e.g.: threat scenario operational and environmental
allocations are incorporated into the preliminary design traceable to all
segments, subsystems, and components
X, @ 85 5 €2 83 HeE2 722441t M2 AA E|ofoF SHC}
D Environmental, e.g., natural, thermal, humidity, transport parameters are
correlated with the preliminary design
7|22 of HEE|0] EFH gEeL= BE B2E, FHA, 22|10 FIES ol Chsl
E FHEE 7ot gt
Environmental allocations incorporated into the preliminary design are
traceable to all segments, subsystems, and components
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ME|, 71874, GHld, MEERAMAN) g 27AFSE2 7227 0f HSBE|0{of
SICk OIS S, RAMRT 22 £E, FHA o 19S50l thsl FXdS 71X 0F SHCk
Reliability, availability, maintainability, and testability (RAM&T) allocated requirements

are incorporated into the preliminary design, e.g., RAM&T allocations are traceable
to segments, subsystems, and components

BE F2 HA U AY 2FAFSES ZESI0 MA 28RX FR ds HFE0|
7|242AH0 HBEI0{0F SiCt Ol E EH, +=EF7|H|E |FX| RE2 7|2 2At 4=
HAI=[o{0F BT

System operational sustainment key performance parameters are incorporated into

the preliminary design, including all major system and program requirements, e.g., the
LCC sustainment model is correlated with the preliminary design

HA 2 2Ee| o/ st Wots2 7|2 AAof cisf =&d U 4= AAHES
7Fx{of i},

Risk mitigation solutions in the system risk model are traceable to and
correlated with the preliminary design

T QU A7 ot ZaE2 72212 42 HAIE|o{of Sot. Xpar U™
QTABES EHI0| M2 A YOG Al AEEIX| %2)50| LMES
FOo{5t I 2=t BXAP7L Hix(ofof TiC Ol EH:

Ongoing Industrial Base (IB) assessment results are correlated with the
preliminary design; new risk areas (not identified at SFR) are prioritized and
the mitigation processes -iafined, including resources and schedule
requirements, e.g.:

LTI o AR(OIE S8 MZE da % AjEF EFEE)
HME 24 A §S TAZ|O0F B
IB assessment data (e.g., DMSMS [Diminishing Manufacturing Sources and

Material Shortages], parts obsolescence) is correlated with identified and
implicit design risk areas

NELTR

rr

At AW QTABES makoh 93t RS0 A E D A#E 0fof SiCh

Mitigation strategies are pianned and implernented, including resources and
schedule requirements

£ 79 BNA U FRESY E 5 2T 45 QTARES 7|2 K2 QA
CHol =X’dS 7PxoF Tt o2 S3:
Key allocated performance requirements are traceable to the preliminary
system design for all major subsystems and components, e.g.:

= T8 FHA & FEE €850 7[=2A 0 BrSxofof piot
All major subsystem and component allocations are incorporated into the
preliminary design

T2 FHA S FEFL 7I=EA A SFR TAOM JHRED BIhE Sy
B S EIE AFEE[0{0F STt O S ST

Key parameters and information (developed and assessed at SFR) are implemented for
each major subsystem and component preliminary design, e.g.

2 M5 MAES0| BrEg|ofof st
Major performance parameters are incorporated

Sy 71ES0| 7 SO[0{0F St
Critical technologies are under development

sy 87 9 ME QAR U SFR BN AgE EHNe a4
M7A\ot A% A= ofo} B

Critical design and manufacturing requirements and challenges (identified at
SFR) are correlated with preliminary design

rir

7|2
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HA 4= 9 A= (System, Segment, and Subsystem Verification and Validation)

HA, £2. F4A 22|12 StEf0] FYEE 712240l VeV weto] JHEE|o{oF Sk

System, Segment, Subsystem, and hardware Component V&YV approaches are
developed for the preliminary design

Zl2dA 2t F2 HA, £ FAA 32|32 eI FIEF0 2EE
RTANLS0| 4B YT + UASS MABHOOf ottt oE =8

Preliminary design demonstrates that major system, se?ment, subsystem, and
hardware component-allocated requirements can be verified and validated, e.g.:

HAZS MA, HA, F2 FMA 22|28 SIE/Y FdFE2 7|2EAE <ot
V&V k0| JHRE|O{OF BTt

V&YV approaches are developed for the preliminary design address system of
systems, system, segment, subsystem, and hardware component levels

712 AL vav getofl= s, M&S, A[FE7F =2 M|~ B "=XIE ZetEIC

V&V approaches include analytical, modeling and simulation, and testing
processes and procedures for preliminary design

vav ZzMA 8L BXE2 7iE A& 2o MV, 88 2T Zle X A
& Al S A R =E Ee/Z2 Z2ul2REH Q7EHe XH A
RTFAES0 SHE 50 CiF 0o oot

V&V processes and procecures address new technology, verification, and
qualification technical practices, system-level demonstrations and tests,

support required from external orgarizations and/or facilities, and resource
requirements for the preliminary design

7I2EAE RIS VAV Z2AA B EXEE ST HEE= M0 2HE FO{0F ST

V&V processes and procedures for the pielirminary design are based on proven,
reference d practices

ELotE 2 X FEEL T 2T HE0| 2HE[0{0F ST, A X BE
2 aTAtE UWE 2 2 Zd aTAr S 2240 U0{of ohct.
oE =4

Updated subsystem and component VCRMs are complete and consistent with

system and segment allocated requirements and internal and external interface
allocated requirements, e.g.:

F2 BAA, 22 FEF2| 4T 2T HE A2l 4T =T8O Ol
FHYS 7H40F Bot
Segment, subsystem, and component VCRMs are traceable to the system VCRM

HUSE 2HA H FEE 4T dHZES2 7IFM0| HFEO0{oF St
gyl 5hof A0{oF Bt
The updated subsystem and component VCRMs are baselined and under
configuration management

F2 FMA 222 SIEQ0 YE 4T d=ExHe 4T W 23MVaV) 2
== MA 22 FAA 222 StEQY FEEE LBoh=0 MESIO{OF oot
V&V methods in the system, se%ment, subsystem, and hardware component

VCRMs are adequate to verify the system and its segment, subsystem, and
hardware component

-_—

STEQ0] Al 2z, QITAIY A=, Ao TSt 27ARY 2P0 2kt Argt
AZEQIY 2 X[ E=x
The completion of software test and qualification plans and the allocation of

requirements to tests are detailed in Appendix C, 304 SAR “Acceptance Criteria”
paragraph E

rlo




7|EMofl o3l =HES 7P‘1°I= Stk

System operational functions and environments for the preliminary design are
traceable to the contractor's operations concept (OpsCon) and the allocated
baseline

B - =
e #S a8 7IE Hl 2
JEMAE 2B HA 28 715 U BASS AUXCILRDL 28HE U e

7= EAl TS MA VAV Al 2t e A SSA0f Choh =XES 70k itk

1 Demonstrate that the system V&V test environment allocations are traceable to
the system performance specification for the preliminary design
JlgdAe B X270 MEE ZE 2F A 2 Hes 435 YHEESN 842
AAED =HES 7FMOF BiCh

2

Demonstrate that the preliminary design is correlated with and traceable to
all initially identified allocated and physical environmental parameters,
verification approaches, and processes

WA R YIHDTRE) 2482 72472 43 AAES 7Ixof ot}
DT&E elements are correlated to the preliminary design

SAEYIHOTRE) 2 2SS 7|22 0l 2HFx[o{oF T}
OT&E allocated requirements are incorporated into the preliminary design

7|2 70 7]K5t0] MUE E|AEHEQ} AIS HH|= W, B2, 2HA, 121
QIE{EHO|A QTFAEE HFSH=C] BT st H0|olof 37 02 ST, 52 SEYof
% AEERI0] YIEOIA VAV KANIBE0E, B 25 HE, Ay Hu) HSg

93t B /S VAV K@ A8 WA SO BHEOIXOF BiCh

Test bed(s) and test facilities chosen based on the preliminary design are
deemed adequate to perform system, segment, subsystem, and interface
requirements verification, e.g.: for critica hardware and software items,
arran(];ements for procuring and/or scheduiing the use of V&V resources
(simulators, test beds, test facnmes) flave been demonstrated

712EAE I°* Al R-T**Ph"-f am 7x] +=-E M X2E 44 L VAV AT
YPzH o5 28 27 ol F=XdS 7txof SiCt.

Test re?uwements and test data collected to date for the preliminary design are
traceable to operational requirements via specifications and V&V cross-
reference matrices (VCRMs), e.g., use of comparative test data to anchor
representative system, segment, subsystem models, and simulations to real-
world environments and allocated requirements are demonstrated

712MAE St vav " W, ZEMA, 2|10 ™At JfLx/ofof SO
V&V risk approaches, processes, and procedures are developed for the
preliminary design

HAZISHESFROM 2-E 715 £50 7| =3t %% "":',"'}04 V&V Alg Al
LA BEAE2 712484 A %7}._ Pt 43 AAES 7IMofetot.

V&V test deficiencies, including those based on technology deficiencies
established at SFR, are correlated with the preliminary design and the impact
assessed

HA 72441t 4% AAE vav Xt 2FAES Zashe 2 283} Weto]
HEEIN HAZ|SHEGSFRIOIM HAH S ZEo| Setxlojof Tt
Risk mitigation approaches developed and integrated into the system risk

model at SFR, including V&V resource requirements are correlated with the
preliminary de5|gn
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E4£3%t (Engineering Disciplines and Specialty Engineering)

B2 xiE, 38 Parts, Materials, and Processes (PM&P)

& Mz J2(1 SZPM&P)of 2ot g 27AK0| 7| =220l HFSE|0{of STk
PM&P allocated requirements are incorporated into the preliminary design

25 450 ggs niXl= 2E A &8 #4350 7[2EA0l 2BHSE[0{0F SHht

Environments and environmental
incorporated into the preliminar

3

arameters impacting parts performance are
design

<o

JI2EAE flet 8t YUIEFES Ve Sed 122 #Eo g &

EEE U290 82 & 78 39 27 o4 S0| 2=E|0{0F BiCf.
Parts engineering design analyses are completed for the preliminary design

addressing risk assessments, long-lead items, technologies, sources of supply,
and the common quality levels (i.e., reliability) of the parts

ZlZ2EA 24 2nsS AM8otol 71282 RF 555 JHE5I0{of oitt

Results of preliminary design analyses are used to develop preliminary parts list

A€ @7}, Test and Evaluation (T&E)

7| NEE7 A2 2EE a2 dS0| 22 Al 55, Ald 2, a2|1 Al
MRESE 42 AAMZIE ZiEEA 0l o) =Hd8 7HMOoF BiCh.

Initial T&E planning is traceable to the preliminary desiﬁn correlating all test
objectives, test environments, and test resources with allocated requirements

MEE BT wore JZgAe 45 GZE vk Shc,

Selected T&E approaches are correlated with the preliminary design, e.g.

HA, B2 FMA, 22 7685 28 27AdSS €30 flet Al
HOLS0| 72Xl Al ZRAjx U B2 Y E[0{0F BHCh

Test approaches are develeped into prefiminary test processes and procedures for
verifying the system, segments, subsystems, and components-allocated
requirements

ANFE7F Z2hA 3 ZRo= 4240 £ Mgty 52 §4, /&y 12|12
O} R X|7} Y| OfoF BiCt.

T&E processes and procedures capture the characteristics, effectivity(s), and
margins for each particular test item

Zl=22A0 s AlY &, 28, sdE0oF & X, Az =HE e 7AR,
=M= 24 WH, 434 HEV|ES 2

dal, 24 18S0] 72 E/0{oF otrf.

Test and verification data gathering, reduction, and analysis processes for the
preliminary design are developed, including test environment(s), operations,

procedures to be performed, data acquisition requirements, documentation,
methods of analysis, and pass-fail (i.e., success) criteria

A(I’-I

T
0x

% F2kd, Survivability and Vulnerability

Z|2EA 0 HYE Y= 8 et 7

=H =2
O 2 7tsdel 90 o M9 7HM0fF ohot
Survivability and vuInerabiIitY threat allocations incorporated into the
e

preliminary design are traceable to the categories of expected threats, threat
environments, and their likelihood of occurrence

8 TTSe yES A, AN B U
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HA I 9 ARG HAS0| 2= E[0{0F ST 7[ZAAE Bt 9 ole X7t
st2le|n 7|E A7o| Elojof Bt

System and threat interaction analyses are completed; threat margins are
established and baselined for the preliminary design

dEY A ges2 A4 LT AdS AR VEdAet 842 AAdE

H= =
7t40F ot 7|=2Aof ZHE|0{oF SHEf

Survivability design solutions are correlated with and incorporated into the
preliminary design to mitigate each known threat

2tZot™ gl XA Z, Environmental Safety and Occupational Health (ES&OH)

TF7| 2g LIS 7[2EA0 S Ofof BiCt.
Life cycle environmental allocations are incorporated into the preliminary design

7|2 HAZHEPDR) Al T2 217 oFF U HQUY(ESBOH) W7t 55 2HE
ST A2 28880 A4z A H43olEYo| HIE ZastY 7|E*£74|9f
32 AAE[O{OF SOt

Data compiled for PDR Programmatic ES&OH Evaluation(PESHE) compliance

objectives is correlated with the preliminary design, including an assessment of
the interrelationships and interdependency of the operational environments

7ol At 22| 8 Sl EX| SZnt BXS0| WHE[OOF 5t 7|2 EAet 8=
A =|0{OF SHCt

Hazardous materials management and pollution prevention processes and
procedures are developed and correlated with the praliminary design

T2 oM & 8 AZ 20S0| 7|EdA et d2 QUAE[O{OF BhCt
Critical human safety and health factors ere correiatad vith the preliminary design

=2F E/, Mass Properties

58 7ts% 3 2 X ’%*E S |24 ZEPDRZ S5 FY ENS0
Chet O RA((ET 52 =87t Of 5tH, 7|22 A2t &= AAX|O{OF Bhet.
Mass properties margins (average or complex) are established for PDR and

correlated with the preliminary design, including allowable growth allocations and
metrics

Aitel 2 7 FA S A2|a 2 RHE H-30| 7|2EAH0f LEE[0{0F BHCh.

Calculated weight growth, center of gravity, and moments of inertia parameters
are allocated to the preliminary design

HAQH 2}, EAKHQL MEEES T2 B3

System Security Engineering (SSE) Communications Security (COMSEC),
Information Assurance(IA), and Program Protection (PP):

HAH ™ SSHSSE), SAIEOHCOMSEC), HEEZ(A), =2 EZ(PP) oHH
QTS0 BYED, YRS 28, XY S Y HARZ 27{st0] 7| LA

HFEE|0{0F  otof

SSE, COMSEC, IA, and PP security requirements are allocated and incorporated

into the prellmmary design IAW DoD and AF policies, directives, and system
specifications

T2 2o SY F1010| HEL|0{0f oiCf.
Implementation of program protection countermeasures is addressed

A AISEl 9f8, #oHM, 9f8], S8 WIFS0| 2713t A7 OFE ZEHSSE), S41% 0t
(COMSEC), MEESA), Z213 E3(PP) OFY QTAIRIS0| 7|2AA0A
2= 5|0fof BiC.

SSE, COMSEC, IA, and PP requirements based on updated threat, vulnerability, risk,
and countermeasure assessments are addressed In prellmlnary design
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HJEESAS /gt a7ARE0l X8R0, 2F, L8 mat 7|2 HAZEA
=S| 0fof Bht.
Information Assurance requirements are included in the preliminary system

design along with certification and accreditation requirements and schedules
using the DIACAP

M| A 2 SSHSSE), SMEOHCOMSEC), FEES(IA), T2% HS(PP) Ot
7AIE fleh Argel BIE7|=40| X4} E|O{OF ST

Program baseline costs for SSE, COMSEC, IA, and PP implementation and
sustainment are updated

M5 28/d, Interoperability

2EE A X YR Y2REY 2TAEE2 7IE2A 0 BFYE|0{0F BiC.
Allocated system and mission interoperability requirements are incorporated
into the preliminary design

MED S5 EEE M22 oY =0, 42o&Y, Atrud ZzEx 8
27|01, ojHYl Ceh2 IUWFHREEMYL zots fs 522 2otor 5,
| 2EALt g2 A LD 7| 2EA0] BHAL0oF oot

Allocated requirements from new and unique standards approved for inclusion
in DISR (i.e., new data feimats, interdependency, data exchange protocols and

schemas, Ethernet alteinatives) are correlated with and incorporated into the
preliminary design

= o2 A 8 g2 oEYY oidh 2HE de28d 7SS 7I28A0
2HF[O{OF BHC.
Allocated interoperability requirernents for ai interrelationships and
interdependency are incorporated into the preiiminary design

MEZ| £ 3 HH|/, Reliability and Maintainability (R&M)

A2 8 ZHIGR&M) 2 27AES0] 7| =22A 0 2HSE[0{0F ECf.
R&M allocated requirements are incorpciated into the preliminary design

M2 B ZH[SREM) &4 252 72 EAL d= TALEOOF sttt ol E ST

=

R&M analyses results are correlated with the preliminary design, e.g.

7|2MAE et B / B AE|IA ZHAKESS / TSS) 2 A SHEO| 7iLhE|0{of STt
Approaches and processes are developed for implementing environmental and
thermal stress screening (ESS and TSS) for the preliminary design

2= Sl FH|GR&M) 20| HEE XY, Fg, M, 2|10 &1 2HEs
2EY / 2E[H 2FALS0| 7[2EA 0 FS0fof BiCt.
Packaging, Handling, Storage, and Transportability (PHS&T) environmental

allocated requirements in the R&M program are incorporated into the
preliminary design

HEol +E(0E =0 box-pin & 52 piece-part +E)0|A 7|2 HAZ2A0f CHet
Sloglol DR I3 U XYL 2Y(FMECA'S S3Sl0i0f BiCk 0|5 S
Conduct hardware FMECA for the prelimina?/ system design at the appropriate
level (e.g. boxpin level or piece-part level), e.g.

SIER0f FMECA =FE2 2|=5h= FMECA Z1fo| E9 YEHdS HOJOf BiC.
Justify that hardware FMECA level is consistent with the intended usage for
the results

SIERIOf FMECAE EH|Q|l S2|H =0 LAt 242 2(=2 JHE=0| 2[5y
S EACt=s A2 EHOOF pict

Demonstrate that hardware FMECA is consistent with the equipment physical
construction and the analysis is supported by circuit schematics
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£ Zteilil= YR/SS AE510{of 5t
1% 23t <]
Identify methods for detectin? the postulated failure modes for ground test
and for operation and identify possible means for failure mitigation

Zq o= 221 oY 1AF 222 ZH[SI00F St

Prepare critical items list and single-point failures list

M
~

THES= 7|0 et A LME=E ZEstof, o Oz L 2H:
Astofof et

Identify any safety issues and associated analyses as appropriate, including
system reliability for EOL disposal

i
ujn
o

X7 ZHd S FX7| Hehd, Electromagnetic Interference (EMI) and
Electromagnetic Compatibility (EMC)

J2EAE ot WA 2 SH ZEAMA S EX7E I E[0{of ohot.

Electromagnetic interference control processes and procedures are developed
for the preliminary design

L2 S 92 EMVEMC 2 Q7AtgE2 7|28 A0 2rSE 0{oF ohot.

=
Internal and external EMI and EMC aliccated requirements are incorporated
into the preliminary design

MAIDF ZEN(EMD) QIZEE SEr QAR
=|ojof BtCt.

EMI susceptibility allocated requirements and constiaints are incorporated into
the preliminary design

0Ot
mjn

o Mgt E2 72240 2

MXRto ZHEEMD B MR EHeIMEMC) T2 2tEdEds U DiEet g2
7|24A 1t HEE|0{oF BT

EMI and EMC critical environmental characteristics and sensitive elements are
correlated with the preliminary clesign

O1Zk-H|A| £, Human Systems lintegration (}{SI)

&AL, AMEAL GHIAL, d2|a FXAE ISt SHE0 / AZEQI0 AREXL
CIEHO|A RPARSES 7|20 SEwoio} it

User interface hardware and software allocated requirements for operators,
users, maintainers, and sustainers are incorporated into the preliminary design

HA 71 a7AERE 2 2olE 7184, gHld, 284 E=/32 X-{E €2
QFARSE0| 7|2EA 0 BFA (0o SHCf.
Usability, maintainability, operability, and/or supportability allocated requirements

decomposed from system functional requirements are incorporated into the
preliminary design

=80 MY, YRS, A1 f¥E =& 2T 7S] 72240
HFAL|OfOF BiLt. O] ST ALEAF AHMO|A= 287HE AlLt2[20] LX|
SF0joF BhLt.

Operational manning, workload, and skill level allocated requirements are
incorporated into the preliminary design, e.g., user interface is consistent with the
scenarios in CONOPS

M= 9 MAMIHs/E, Manufacturing and Producibility

Mz S it LetS0] WEE[00F 5t 7|2 2A et &= A L|O{Of St

Manufacturing and producibility approaches and processes are developed and
correlated with the preliminary design

Z|28AE flet M YLUBAS0| 7|22AE KRSH7| flol dHE M=
ZHES HOFO0{0f Bk

Producibility approaches selected for the preliminary design demonstrate that the
manufacturing processes that were chosen support the preliminary design
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FHZETI| 25X, Life Cycle Logistics

ANEg g8 27ALS0] 7|28A 0| 2FEE0fof BiCt.
Supportability allocated requirements are incorporated into the preliminary design

HAES Tk 2452 A QEH0A, B XY Al SH|, 21 & QI3 =
=8 8l 28 | ZZ/Fa/ME/4EPHSAN, 21|, AFE AR 7|EAtz 8 g
Agls Zelsto] 7|22t &= AAE|O{OF STk

System-level logistics elements are correlated with the preliminary design,
including design interface, supply support, test equipment, manpower and

personnel, training and training equipment, PHS&T, facilities, computer resources,
technical data, and maintenance planning

T EEE 7|2EAE Rl 22T 7IEHE RIXGHY FYE|D YT E[0{0f BT
Logistics Management Information (LMI) is completed and validated in support
of the allocated baseline for the preliminary design

H|H QHH, System Safety

Of

2YE HAHY aFArtE2 7|2 EA 0 ErSL0foF St

System safety allocated requirernents are incorporated into the preliminary design

0

2= W SHA 7ol £40) e W, J|2EA 9| Al 28, 12|10 H{7|E et
U7t BOE Q7 Filleas0| E|MetEl TR S=0| & E|0{of BiCt.
Segment and subsystem hazard analyses are completed and an updated balanced
list of prioritized safety hazards are esteblished for the test, operation, and disposal
of the preliminary design

Sact 27t o A 1 20159 7|FE0] 275|n M EA o 2HSE[0{0F SiCt.

Critical human safety and health factors are correlatad with the preliminary design

HAZISHEGFR) Al CHROAN M€ F0l5t 7= 2 FESh /o SAt
S22 J|=a7et Az IZE|0{o} BtH, TR A| FAIBE|0foF B,
The baselined hazardous materials list (compiled and prioritized at SFR) are
correlated with and updated as required for the preliminary design

LHEEX|, Contamination Control

712HAHE 25t0 RASH ZEAMA S HXAHSO0| WL E|0{oF BHCE
Contamination control processes and procedures are developed for the preliminary
design

HAZ | SHECFRIZEES| (R)SAt H7tA A Zlbs 7|2EA2 = AA
£|0fOF 5t, ER Al X[4I=te|0{0F SHCf

Material outgassing survey results (from SFR) are correlated with and updated as
required for the preliminary design

EZXHZ, Quality Assurance

2 A HE ET €9 27 E2 7280 &= AAxl BFAX[0fof Birt
Quality and product assurance allocated requirements are correlated with and
incorporated into the preliminary design

7I28AE fg 45 dAL 2|1 Al ZEMA 8 EXp7F W E|O{oF Bhot

Verification, inspection, and test processes and procedures are developed for the
preliminary design
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3tZA4X 12, Environmental Considerations

HAZISHECSFRIZRES 2t A ZuS2 7227 et &= HAL[O{OF BiCt
Environmental study results (from SFR) are correlated with the preliminary design

2EAE flet SEARD ot W T2 M A0 JHEE[O{OF SHCt

Environmental test and evaluation approaches and processes are developed for
the preliminary design

MElE-2td 28 a7Ag2 7280 Bt ofof oot
Reliability-environmental allocation requirements are incorporated into the
preliminary design

AT ELQ0{, Software

% ALEYO| ZRIARSS WQIAUH X|& 2011-26 “27|H7| AZEY o] T U Ba|X|2 3}
2000-17 ‘2 7|H|A LAY AZEQ0| BS U BRIX|A U ‘2IIHA HIE LzEgof

215 9 22| AEXEAC e 2k oA oljtigS uE + US.

Glo|e| AER|X|(E2k 2, ¥, 21), Data Storage (Security, Access, Distribution, and Delivery)
X HlO|Ef AEE|R| BTAIRE SHOIAYH X|F 2011-26 "27|HA| 2ZEY0] U U
2| X|&'1t 2009-17 ‘27! HEE AZEQ0f g5 3! 22X A FI|HA LHEE
AZEQ0] 85 9 2| MEXIEM Y 82 n2E BaX olRlygS A1Y £ s,

2EZX HA 58 Y #eld J2ja A VIEeH 455 OE S
Storage system capability, flexibility, scalability, and przliminary design maturity,
eg.

s S 22X AA 2HEc Fach vk, gHlE, 222 78R SdS
2510{0F oot

Analysis identifies needed reliabiiity, maintainability, and availability characteristics
of storage systems environments

HA 2AH +=Zo| ¢t 88 R 2|1 &EY Has2 20 A85|0{0) ottt

_H1T- OO TTLo [

Capacity, flexibility, and extensibility parameters have been completely identified
that address system design life

M A TEFS0| S| AEE|0{0f BTy AE2|X| O] SHESY0/ A= EQ0f
52 9 Q¥ THsl0), 15812 st #2/S0| MWl 20| AlLE|0fof gict
Key system components have been fully identified. Plans for redundancy are in

place and fully identified, including storage media hardware and software
capabilities and types.

AT OiE|M 23 9l oj=a~ M52 HBsP| 9ist 2TEY 0| B2| S Eedis
2E2[X| HA 22l R 95 ZH=t0) tist 250] 2T6HA AEE[0{0F SHEt
Needs for storage system management and performance optimization (including

software management tools to provide appropriate partitioning and addressability)
are completely identified

—

AE2|X] MAZE BEAl 2S510j0F & 28 2g2 242 Sl S=9 Mg
OfOf oiCh. HESHOF & st ZHO| AEASS0| S| S A&/ 00 SHLt.
Analysis has fully identified the operational environments under which the storage

system must operate. Identification of hardening aspects that must be addressed
is fully described.




=2 = 257
g= Ha H4E 7= B 1
5 2EZ|X] HA OF7 "N

Storage System Architecture

2EDX| A oMz S 8 M2 EY¥E Eoet 2455 2HSHA
3 il Z5H0{ OF ohLt.

The Storage System Architecture fully addresses elements, including

communications and processing capacity

2E2R| MA 27 {ES0| MEED OFF|HX0| RLMSHH SEe|0foF ShCt.

2E2X] A 27 FYMs Y 2ELX| A Of 24 AELX| FX|, 222,

Loj2tel, =2l 2 Of7tolE, WY, 541, 2|1 H|o|H SH2t 22 d552
b| | =&

The types of storage system needs are identified and fully integrated into the

architecture. This includes items such as centralized vs. distributed storage; online,

near-line, and offline needs; archive (including hierarchical storage management,

if appropriate), backup, and restore; and data replication.

20| E(RAID), AEE|X| T& HEHA(SAN), HELIZA AE2[X|(NAS), HTYAHZ

2E2|X] ZX|(DAS) &2 2EZ(X| StEQo] FdFS0l MEE[0fof Bt
c Ot7| X0 =3 S x/0oft Bt

Storage hardware componerit: such as RAID, Storage Area Networks (SANSs),

Network Attached Storage (NAS), and Direct Attached Storage (DAS) have been

identified and fully integrated into the architecture

HO|E 22| 2ZEQ0 SHES0| A'HI|C{0F 5k 0FF =X o S5 Set&(0fof

oLt O7|0f= Ak w Oroj g0l W &Y mee| =4 ASH & Aol

oto|22f|of4d, DHMIS| ARE, o2l &7, Zeli uMoid oihel g REREIS
g | | =it

Data management software capahilities have been identified and fully integrated

into the architecture. This includes items such as automatic file migration and

transparent file retrievai; migration cetween hierarcnicai ievels; and utilities to

report on media usage, error detection, and identification of media to be replaced.

3 HOot, Security, e.g.

MEA F22E &S S0, dM L SH =5)0| HATFAILS UL =+
|| == Mgslojop Bk

The level of user integrity (e.g., access control lists) has been identified that enables

the system requirements to be met

HALTAE S TUHSE 27 Y=et =70 AEE0{O0F SHrf.
b The level of encryption needed has been identified that enables the system

requirements to be met

AR} H|0|E A|E(CDS, Contractor Data Sheet), CHzHA| EQHMLS, Multi-level Secure),

HotF A (Security Enclaves)ut 22 8ot HOF 53 27171 AZ[0{0F 5t XA
c aTARS BESt=E AS 20| fI6f AE2|X| MA O ZEE|0fOF St

The need for specialized security capabilities, such as CDS, MLS, and Security

Enclaves, has been identified and is included in the storage system so as to ensure

that the system requirements are met




B - -
g Bz d4E 7= H 1
£t 7|=d o] 9 2514 2l (Integrated Technical Risk Management and Mitigation)
s 3 sl RMaM) Xtz = 7| 2EAIHEPDR) &2 58 X|A5Ho{0f
A oICL OIE E3:
RM&M data supports PDR level maturity, e.g.:
e W 45, HIE 22|n YO ges OX|= Tt MY +E2f /s
1 Significant program-level risks impacting technical and performance, cost, and
% prog p 9 p
schedule
Y HeSel =8, 24 FH, Q2|12 E ?fo 2] HO|EHoA X &
2 Risk management database and tools for risk metrics collection, analysis, tracking,
and reporting
A@o| £3F DIAE{ASIAMP), S8 DAL QHIMS), X2 BPEWBS) OlE41}
3 A E fietet 8 g4 HE; U2 Al
Risk mitigation and reduction strategies, burn-down plans that are linked to
dependencies to the Program IMP, IMS, and WBS
4 XNEHQ flgd 2L HE 3 4E, AE 871 2 55 79
Continuous risk monitoring and review, identification, assessment, and ranking
71 / M= EH|#FERL / MRL) E7F &2 HE
5 Technology and manufacturing readiness leve! {TRL and MRL) assessments and
metrics
6 27 ?Id 87t Mk
Requirements risk assessment metrics
=R A7, MEl&E MElss, 28 §&F(COTS) I8k, 7|EF MAE
HMobd, d2|n AZEQIo) VY ZEMA 3 & St 22 TR AZEQ(
. Ol#E0| AmEY 0] QY e
Critical risk mariagement of softweare issues, e.g, comp.exity, size, processing speed,
throughput, schedules, COTS availability, legacy reuse suitability, and software
development processes and tools
. 24 BAS ol mEHl oY B}
A comprehensive risk assessment for the follow-on phases
9 71Z / Mz Z=H|=&(RL / MRL) &7}, Mz
TRL and MRL assessments, and metrics
10 AKX LAXE HOE FR0| tiet HEDH =X| A=
Thresholds and appropriate action plans for cases when thresholds are breached
lel 2tet MER2 A 7HSOtojoF ota, CHE =X Y-Sk A2 0{0F oot
11 The risk mitigation strategies are feasible, and alternative courses of action are
identified
HAL, #= AHDO|A, d2|1 AtHel ZE HOAM =8 715t €S
et i SMAAHECDRZE THSE E Hro| @ A HLEHTY
B HEJt E3 SiChs HS HO{of Bt
A demonstrated degree of RM&M in all aspects of the system, segment, interface,
and program exists to allow with an acceptable risk to proceed to CDR
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HAlZstal of7|ElA 7L (Systems Engineering and Architecture Development)

ZtZto| =0 st MA, = FHAL 220 FEE S A S2H
SFAMSES Tsjof stu, HH Jhssin, YFEE = ¥

A MEE|0{OF BiCL

The system, segment, subsystem, and component allocated and physical
requirements for each CI are complete, feasible, verifiable, and clearly stated.

M HAGA = gE/2EH 7|EM0| d42 AAE[O{OF 5t HHAE|0{of ST
OIE S HA o7 |2 2F U 7|sGEEi)ArdSat o2 AHAE A, & FHA,
deg|a FEEe dMEAe BE 7IEMS0 oo =HES 7HMof 51, dosSH|
1 Stof RAO{OF St

Critical System Design is correlated with and reflected in the Allocated and Physical
Baselines, e.g., critical design of the system, segment, subsystem, and component

correlated with the system architecture views and descriptions is traceable to all
baselines and maintained under configuration control

(N

o

Hy

(LM EAE) S &2 28 Fdl, 28S 2ot 27 % 58S ZeoH0 jA, 2&
FHA, 22[20 StE 0] F+F OF7|HHof ot elE-F-A=(SE) HM2lSHo|
YSE[0{0F 3t 7[iEg0] 28O Stht O E &

End-to-end processing capabilitly of the system, segrrent, subsystem, and hardware

component architectures (including timelines anc capacities) for production,
integration, operations, maintenance, and trainirg is verified and baselined, e.g.:

HA, 22 8MA, FdF52| dMEAE =3F710 28 A< O 4 24,
de|a Y\ ME U5 8 A, 24, 28 XE #X 2 o7 et
2= BN MESS Ao ?loh e 22 ASFEE n2{ojof oot
Critical design of the system, segments, subsystems, and components considers
the physical hierarchy extended to identify all additional products necessary to

manufacture, verify, integrate, deploy, train, operate, support, sustain, and dispose
of the system, its constituent elements, and components over its life cycle

10t rir

HE 718y 2Ae a7, 7ls 28 71

=2 7|24 S5
Atk Meleh) Ztztel MBof st MA(=E, 578 X =8 XAIME =), 70,
=22 43(EA Hd 2 HE 5 g3 LMo Ot Al 23, S8 2

u]

f
=H B 45 28 &8 2&8¢IsndY A 28 XNYM Z8), A&
AR A =), d2|0/22 H7| FAIESS Z2SI0{0F ShCt.

b Final technical design includes all build-to (including drawings, and processing and
assembly instructions), buy-to, or verify-to (including design qualification and
delivery acceptance verifications as well as tests for workmanship); integrate-to,
deploy-to (including verifications of operational readiness), train-to, operate-to
(including tech orders and

operating instructions), support and sustain-to (including maintenance and support
tests), and/or dispose-to requirements for each product (except government
property) satisfying requirements, functional allocated and physical baselines




Final design data (e.g., drawings, specifications, etc) for the system, segments,
subsystems, and components is completed down to their constituent element and
unit levels, e.g.,, separable documentation exists for each element and component
of the physical hierarchy, and for each additional system product or integrated
grouping of products that is separately manufactured, procured, authored (in the
case of manuals and other written and drawn products), verified, integrated,
deployed, trained for, operated, supported, or disposed of, and any others as
required by the customer

3 = -
5 i 4k 7= H 1
A, 22 FHA, 22| FEF0 oigt 2T 24 A=(01E S0 =W 14 S)=
T A4S0 K| F=EIK| 2HIE|0{0F BiCE O S0, S21H AlST 2l 2129
24 8 FEE0 g, 22|01 SEHCZE Wi 25, MEH(owHOo[Lt 7|E 7|F
2% M=o BR), §F ST K|, 23, 28, X3 52 H7|k= 449
F7HEL HA HE B2 S2E ME 1ES1 7|Et 10| 276H= AleS0] CHal
Hro| M7t 2 x[0{OF BHCt
3

HARTAIE 20| t2E[0{0F 5t RE FYSZ0 Chs YUSE0{of Bt
System Requirements Allocation is completed and verified for all Cls

FHANM FEELZ, FEENA SA =TL229 7MY SEI 50|
22E|0{0F 5t FHGS VPO St (A|EEl TBDs, TBSs, TBRs, 52 &
Ateol glojor stet)

1
Requirements flowdown and :!arivation from subsystems down to component
elements and unit levels are complete and traceable (no TBDs, TBSs, TBRs, or
deferrals are identifiad)

472 2 WDg FHO| AmT S4B UEI M4, A5, 12|11 28
ZH0| sl EfEdol YS0i0F Sioy.

2 Design-to and off-the-shelf (OTS) specifications are completed and validated by
production, verification, and operations organizations and by specialty engineering
groups
HA, 282 FHA X 25 AHEC AR et 49 H sielsE o
SRTAGS 0l BEI ZTHS HOFL T J|SHZEEME
(FFBDs)7t SIERIO] 785, 84, X +=ZNHK| 2| 0fOFotLt.

3 Final functional flow block diagrams (FFBDs) are completed down to the hardware
component, element, and unit level for the system, segments, subsystems and all
interfaces (internal and external) demonstrating flowdown and traceability between
higher- and lower-level allocated requirements
MA 848 24, d2ln I A7 gAS2 ot S8 TBDs At 8l

4 OisZ 5= 80| Yyl 5tof AOF St
The system component, element, and unit design specifications are under
configuration management without any major TBDs or open items

5 HE dut #AS0| JHE LD 2M=tE|0OF St
Final production requirements are developed and documented
=2 7|1F0| 2D SAE LT, MHA 7|5, 222 &Y 7|FEHS0 Chsl
FHEE 710 et
Physical Baseline is established and traceable to the approved Mission, System
Functional, and Allocation Baselines.
=28 7|22 228 ASTZ Wl Ao HMEo et & 2EE

1 EEE A aFAes 2 24 NArEES ZE5HOoF ootk

Physical baseline includes all allocated and derived design-to requirements and
design constraints for each product in the physical hierarchy
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HA =M 2FAEE2 2= MA B2 FHA, d2|1 StEQof +EES0
2P E[OfOF BhLt.

System physical requirements are allocated to all system segments, subsystems,
and hardware components

MA, &2, FHA StE/N, 2|0 #94F =2 22| 81450 24 Y
YA =K 22ED, =88 2S5 2 =)ol Chol

7t OF SHC.

System, segment, subsystem, hardware, and component-level physical analyses are

completed, down to the element and unit level, and are traceable to accepted
trade results (design choices)

Y228Y =2H 2FAEE0| 2= M, B2 FMA, StE/Y FEE,
d2[d QF QIHHolA S8 HAS2 2T E00F oLt

Interoperability physical requirements are allocated to all s?/stem, segment,
subsystem, hardware component, and external interface critical designs

=2y 7|E2 287/MFa AAXNCNEA) 2E/MES WEtoF ohot.
Physical baseline complies with CONOPS and the contractor's OpsCon

7|&M, Baseline (BL)

=gF7| v 2Y 2= &0 et 22| He32| UHEE Zeoto{of St

Life cycle cost analysis resulis include sensitivity of physical parameters to cost

XE Sl Ael ViR, 2& /A HIES UEte HE RES2 7|FM0|

O -
20| E|ofof 5k, CHE MASO DXl HIE eSS ZEOH00F St

Cost models representing final approvad prograin deve opment, operational, and
sustainment costs are baselined and include cost impacts to other systems

TEF7| HEM HAds 28U £450] RA[L/00F 5t, HZO Cigt
O|2X¢ol 4% =H7I MEEI00F Strt.

Results from life cycle cost and systeris performance trade studies are maintained
and rationale for changes identified

HASE A YSE flt F2I1H 9SS F4E 24, 8|10 X +ENK|
2YE|0{OF SiCY.

System integration and verification physical requirements are allotted down to the
component, element, and unit level

45 =4 &M 48 & A &M g4 222 Y 4T A= o5l 0|2H
238 2A4E 4= 1453 82 2|1 X x| 4T A=0| 2t2&[0{0F oiCt.
Component, element, and unit-level verification planning is completed with

rationale for verification objectives, types, levels and sequence of verification,
venues, and verification data to be collected

Al =5, &AM A =8 8 M A" 4 320 =59 AY Xz sy
O 2Y ZHE A= 71d& 84 1|1 FX| =& 88 A Al A=ol
=2 [0fOf SHCY.

Component, element, and unit-level integration and test planning is completed

with rationale for test objectives, type, level and sequence of testing, test venues,
and test data to be derived

HA Sg 3 Ad52 fiot ZENA B HXp7h k2 E|0{0F BICL O S0, T

ZZM2 8 BRE2 B2 RHA, #EE0UM a4 3 X +=F X 4552

7|&%} Z|O{OF SHCf.

Processes and procedures are completed for system integration and verification,
. final processes and procedures are verified and baselined for segment,

e.
subsystem, and component integration and verification down to the element and
unit levels.
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FE FAA, 22|10 FEF 22 WA FE 2TAES0| 24 B X 2K
2EED 7|F=H0| FoiAMof BiCt.

Segment, subsystem, and component-level cross-reference requirements are
completed and baselined down to the element and unit levels.

HAL 2= 2HA, 22|20 #EE +=F UEHO0|ATL FIE[0{0F SHCL
System, Segment, Subsystem, and Component-level interfaces are completed

E W5 AHHO|A AAFEE-TIE SXI-SK)7t 2t E[0{0F BHTf

Final internal interfaces design (component-to-component, unit-to-unit) is
completed

XE 25 AHHO|A AMKA, MAS2 HA, MA)7t 2t=E[0{0F SHf.

Final external interfaces design (system, system of systems, and family of systems)
is completed

ZtZto| SIEH0f JHSFHWCA 2ZEMO JHSF WA izt =21H
7|&(FCat)at HaS0| 2t=s[ofof Bt
Physical descriptions and parameters are completed for each HWCI and SWCI

SEERO HeF(HWA) I 2 EQ 0 FYFEWCADE st 228 7|& 2
TARES, 75, d21 Y 716G e =X i% 7t 0f otct.

Physical baseline for HWCIs and SW{Is is traceab'e to the requirements, functional,
and allocation baselines

= SIEHIO ddet=HWCA 2ELY AXAF(WA)S it =215
IE2 SYSH St A00F Sk OIF S0, 2TARYE Yl A2ld Y
JEUEe EE HE A2 MELR FAEL, EA% £[00F Sk
Physical baseline for all HWCis and SWCls is under C‘uﬂ:l% uration control, e.g., all

changes to the requirements, functional, and allocation baselines are identified,
tracked, and documented

HA HS@A) FHS S 9 2ax 7|FMoj| thsl A4S 7Hxof St oS
=0, 785 24 U BAMX|e| 2E #AS0| JHEE|0 HA dS A0 CHsl
=52 Jtxo} BHt.

System performance (design) specification is traceable to the allocated and physical

baselines, e.g., all specifications down to the component, element, and unit are
developed and are traceable to the system performance speC|f|cat|on

M 2A0]| chet 2A| Hiz= 7[F40] Eelxlofor st 7|s / 2T / E21H 7IEM
CHol =XdS 7kxof Stk

Design Release Baseline is defined for the critical design and is traceable to the
functional, allocated, and physical baselines

T AA W= 7|zdE ALHSH| I HES YL A0{OF Bt (KIE S0,
2A =8 24 14 Ale A Y XtR)

Adequate |nformat|on exists (e.g., design drawings, design specifications, test and
analysis data) to support a final design release baseline
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A HizZ 7|12 EEAR R A, REHE, Ay, d2|1 S W&o 7=
o gtEHoz JHLE|0{OF Sk, ZZfol 2T A MES SEHESH| fet 2SO
O[F0{M0f StCh.

The design release baseline was developed iteratively, based on tradeoffs and

planning, monitoring, decisions, and control; adequate tradeoffs were performed
to support each final design selection

712t 2 M 749 o] 2=E[0{0F St 7|FE=S} £[0{0F THCY.
Development of long-lead production specifications is completed and baselined

dut A4s2 29/ 22 71200 ook =HdS 7HMof eir.

Production specifications are traceable to the allocated and physical baselines

S 44 EHE ME S RE ST T A T2MA XSS 7|EMo| 4™
C[O{OF St HotSH| Stof UO{OF BHCE
Critical production (shop) drawings, Fabrication and Assembly, Integration and Test

(F/A, I(FLT) processes and procedures are baselined and put under configuration
contro

HI7ZHZ AZEL0f, StEAH0 TFSHIWLS)OGE S0, 48E HEXHE,
J2|a THALE AZE0)2 IAS0| MAO F7HHQl HISAIEES XElSHK|
%=l A2 B5517| flol <5 EX|0{0F THC}

The nondevelopment:al software and hardware items (NDI) (e.g., COTS, GOTS, and

reuse software) are raviewed to ensure ihat they do not add additional constraints
on the system

x-“ 71'1 T T

HA AA System, Segment, and Subsysierm Design

HAL 82 F4A , 220 g4 3B SEMXL| -FEEF M 2A7t 2t=E[0{of St

System, segment, subsystem and ccmpeneint critical design (down to the element
and unit levels) is completed

AN MAL RE DHASIEEL / 2218 QPASIE, Zste &
7l ME 71/ MYE 7 27 d2|2 HIE fIgE) Mojol| =R
5 0{0f BHCY.

Critical design demonstrates traceability among all considerations: allocated and

physical requirements, engineering trade study results, technology selections, and
technical, programmatic, schedule, and cost risks, e.g.:

I S oy 245 Sl A 242

1

The adequacy of the critical design has been demonstrated using ongoing
engineering analyses, considering all relevant specialty engineering disciplines

SN SIS Sof PHE, 94, 12D HK| +F MK StEY0f L AZEY
dde=30| et =2/ a7 ES A5 SYHSI00r oot
Engineering analyses adequately support the physical (a.k.a. product) requirements

for hardware and software configuration items down to the component, element,
and unit levels.

SO SilA 2SS Sl Yo Z TIMSEY| fIet 27 FH| JEE HES| E0{of SiCk
Engineering analysis results adequately demonstrated the readiness of the design
to proceed to production




B - -
42 He BE JIE =)
oM 2A sH 2SS NEHSs S 24, 22T, 12|10 AlZd|0d
d 22 4351 7|FE=e|0{0F B
Engineering analysis, modeling, and simulation results supporting critical design
capabilities and solutions are verified and baselined
Ml 2= B T2 28/ 228 a7 S0 J42 AAEO 4 Eot a0
, Cieh %AS Jhx{OF ShC
Demonstrate that the critical design is traceable to and correlated with all critical
allocated and physical requirements
& % BHASO tiet 2 7IEdez BE EEE 22 2 PAIRE2 HEE
TE 84 F X +F a7AR 279 Pt xXetEl S US LIEHLHOF
3 ShCt.
Physical requirements derived from the allocation baseline for segments and
subsystems represent a complete and optimal synthesis of the component-,
element-, and unit-level requirements design
HHD O RX|, SKKGTH), 2|10 LMl ALEHO]| Cit CHH|ZL &2, 2X|A,
4 2|2 FEE F20M 24 8 R +EUix] 2 E(0f0f BiC.
Appropriate margins, aliowances, and contingencies are established at the
segment, subsystem, and comnonent levels down to their elements and units
M7 N AZo| AE|T EME|ofof B} 2 50|, 7|ZHHZEPDR) Al
HYSH oo U= HM A =HE0| RX|=|0{0F 5171 HPAL S e 2
5 =2t 27 A= O{OF THEL
Design development planning is exacuted and tracked, «.g, critical desi%n drawings
put under configuration control (at PCR) ere maintained, and changes are
documented with supportive rationale
S92t 22 oM, BHA 2t Fe SH2 oA S0 THE s
L B FENE|Q V|5E2E BEMEEDISS EBi0] HTHQ WX,
6 7IAH, a2l 7|sH d& M=t 7H85H0{0F BiCt.
Final electrical, mechanical, and functional performance schematics are available,
including functional flow block diagrams (FFBDs) for inter- and intra-segments and
subsystems down to their component elements and unit levels
bl S HY, 2|0 HH>ZAIY X2 gH| 8 =75 Zotshe X4
(GSE) 1 At 7|Eete|d, =7 2AS0| 2=E|0{0F ot Ol =
7 Ground Support Equipment (including common, Eeculiar, flight, and nonflight test
support equipment and tooling) selections are baselined and initial designs are
completed, e.g.:
KSR AEH| HZ-Z2-7 0 (make-or-buy) Z2°8S0| 7|F=te[0f0F BHCt
a . .
GSE make-or-buy decisions are baselined
b &7 XX SIEQIN 2y F50| = E|0{0f BiCt.
Initial GSE Hardware Allocation Listing (HAL) is completed
E=THl A 24O Al SHE/NS0| ARE2 =F =0 s 45
o 7|z%}E|ofoF Bt
Government-furnished equipment (GFE) and ancillary test hardware are verified
and baselined for their intended use
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el 28|y / 2ZEY o ISUMPEE +FF7| ZHof| 7|x8t 2ZEY0f 7L
A=Zo BAE HAMXD2 A d=Hzrd A d2o/E/Fo Cse, &=, FHIA,
d2|3 StEHo] FEEFS 2 SME2AH0| HSBE0fof BiCt.

Cc4l ﬁhysical and software allocations (to the extent specified in the SDP based
on the selected life cycle model(s)), are incorporated into the critical design across

segments, subsystems, and hardware components, in addition to system
interrelationships and interdependency:

calo] 22| sgole MyTe| U FwI|E a7, AT, J2ln Ao 2L,
FHASD MA, MAS2 MA, HA 25 22| EHO|ASS ZSHoof St
Physical allocations include battle management and information technology (IT)

needs, dependencies, and interfaces between system segments, subsystems, and
the system, and system of systems and family of systems

Cdlo] 2|8 ULYSS CAl HE LN, ASUHA, KP4, £7|3), 12l B2
EISI0{0F BHC.

Physical allocations ensure CAL interoperabiiity, interconnectivity, supportability,
synchronization, and sufficiency

mjo

1 MUz|Ea #1Y 28 HirE2 dMIEAR 4= HA[o{oF Tt 6| S
AM2AI0 HEE 2 AMU2[29 28 / BE THE2 BE &S FHAS
Jd2jn 9SS0 ol 232 24 R IR F X FHES 710 gt
Threat scenarios and threat environment parameters correlated with the critical
design, e.g,, the threat scenario, the cperational ard the environmental allocations
incorporated into the critical desian zre iraceable to all segments, subsystems,
and components down to their elaments anc! unit ievels

EEOIE 20 X1, G, S5 235 BE2 MEAI2 4= HAE[ofof Shot.
OlE S0 ¥ SYES <M QA5 PHEE00F S, RE FES, FHAS,
ag|n FE4EFS0 sl 282 24 3 FX| =EMX| FHES 7Ix0f Bt
Environmental (e.g., natural, thermal, humidity, transport) parameters correlated
to the critical desié;n, e.g. the environmental allocations are incorporated into the
critical design and are traceable to all segments, subsystems, and components
down to their element and unit levels

e

MEPY, 71848, gHI'd R ARERAMEN) 2 2FAFSS2 SMEAH(0f BHIE|o{of
oI} Ol E S0, RAMAT €S2 22, FHAL 22|10 /EE0ll ol St=lofo
CisiME aSel 24 A FHX| FEMX|, 2ZEL0H CfsiMsE 2ZEH 0]
HASSEWATIX| £XMS 7RO} B,

Reliability, availability, maintainability, and testability (RAM&T) allocated requirements
are incorporated into the critical design, e.g, RAM&T allocations are traceable to

segments, subsystems and components down to their elements and unit levels for
hardware and to the SWCI for software

E F2 HA A MAYL 2FARES EZTSIH HA 2ERX] Y Hs
HES2 HMEA 0 2rEE|0{oF sta, 7|2 ZAHEPDR) Ao HEEAH LCC
A CANV ZEP 3 M HAFE2 E|4StE|0{OF BiCL
System operational sustainment key performance parameters are incorporated into

the critical design, including all major system and program requirements, and the
updated LCC and CAIV modeling and analysis studies presented at the PDR, e.g.:




B - -
88wz HE J|E B 1
LCC & CAlV 22 8l M52 2422 5t=gof 8l AT EQ dA0f HEE 1
1 d= AAEE 7HHOF iCt.
LCC and CAIV modeling and analyses are applied and correlated for each HW
and SW design
LCC 8 CAlV 22 8l M52 A=E Argel /e, 287/A| HIE®E OrL(2t
2 CHE AFHMAO Oiet HSEl= HE S MES| LIEHLHOF oot
They accurately depict projected program development, operational and
sustainment costs, as well as projected cost impacts to other "external” systems
G LCC /X BE2 dMEA Lt &= HAIE|0{of STt
LCC sustainment model is correlated with the critical design
HA #1E ZR0Me fletet SrS2 HML2A sl F=HdS 71X0F St
H 4= A E[o{oF SiCL
Risk mitigation solutions in the system risk model are traceable to and correlated
with the critical design
Tl S M7 Yot 2uE2 SHEAI &2 HAIEIOOF SiCt 7| 2EAHE
(PDR) A AEE|X] 242 MER fIE FHE2 HU=9IE Fooliofsta X 3
I U™ 2 FANEES ZHSHe Eet TEMAS0| Ho|z|ojof Bt
Ongoing Industrial Base assessinent results are correlated with the critical design;
new risk areas (not icentified at PDR) are prioritized ana the mitigation process(es)
are defined, including resources and schedule requirements
A7 HL AHR(0E S0 MER 24 B SAES 25 ZH)s AER(AL
1 LHRHE 2A S At 9 Y3 = FAE00) Gk
IB assessment data (e.g, DMSMS, parts obsolescence) are correlated with identified
and implicit design and production rick areas
A AU QFASSE ZoE FEeiet MEE0] A=k HE[0{0f it
2 Mitigation strategies are pianined and impiemented, including resources and
schedule requirements
M g 45 RTAIEES BE F2 FHA 3 EES00 e LMl HA 2Al0
) CHoll =%‘dS 7k OF BiCt
Key allocated performance reguirements are traceable to the critical system design
for all major subsystems and components
He F2 BHA H #EE 2EYE2 M EA 0 BFYE|0{0F Biok.
1 All major subsystem and component allocations are incorporated into the critical
design
7 =2AHEEPDR) Al HEE|D FotEl Ay i Sl JEHE 24240 =2 FHA
7 A FEF SMEA BEEO{OF STt E =
Key parameters and information (developed and assessed at PDR) are implemented
for each major subsystem and component critical design, e.g.
| | ®2 45 sl srasioo} st
Major performance parameters are incorporated
HMEA & HE 2FAESD MAZISHESR) Al MEE =Y S8S2
b M AL HAZO] RA0{0F BHCL
Critical design and manufacturing requirements and challenges (identified at SFR)
are correlated with critical design
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o QAUZ= (System, Segment, and Subsystem Verification and Validation)

HA 22 FHAL 22|10 HEE SMEAR| 2 N US(VaN) WRkS0| HEE|0{0F THCL
System, Segment, Subsystem, and Component V&V approaches developed for the
critical design

ot
on
ra
to
4
>

oS0 4351

SMHEA = F=a HA, 2 FHA 222 4S50
USE + UASS HMAlsHOF B} O E ST
Critical design demonstrates that major system-, segment-, subsystem-, and
component-allocated requirements can be verified and validated, e.g.

HAS2 HA, HA, F2/52HA, 222 FEF0M FE 252 24 8 X
TEIMXS| SMEAO| TSt vav ero] ZHZE|0fof BiCt.

V&V approaches are developed for the critical design address system of systems,
system, segment/subsystem, and component down to their element and unit levels

SMEAE et VAVERIS2 o4, M&S, Al Z2 M~ 8l XSS Zeolct.

V&YV approaches include analyticai, modeling, and simulation and testing processes
and procedures for critical design

vay TRNA U BRES LiNZE 98 M2 7I% FE5 J2ln BFel
TN ML 2 SFE AlE W AIRS, olF J|T Ti/ze 9 MHE &

27EE XY 20 XY 2TAILS0 &8 50 THRO{O0F SHt.

V&V processes and proceaures address new tecknology, verification, and
qualification technical practices, systern-‘evel demonst:ations and tests, support
required from external organizations anc/or facilities and resource requirements
for the critical design

I of¥

HMEAE flet V&V Z2AA & EAS2 SHED FREs AH Ao 2AHE
S0{0f Bht.

V&V processes and procecures for the critical design based on proven, referenced
practices

| MotEl EHA 2 FEEC 4T 2HTH(VRM)S0| 2HGE(0f0F St M)A
U 22 S aPAYE, L2 U R IEH0|A SE RPARST YO
AO{OF B} OE SE:

Updated subsystem and component VCRMs are complete and consistent with

system- and segment-allocated requirements and internal/external interface
allocated requirements, e.g.:

T4E 22 U X2 VCRME HA/F2/FHA S| VCRMIE FHEE 7H0FeHT,.

Components element and unit VCRMs are traceable to the system/segment/
subsystem VCRMs

E|ilotE R2/FHA/TEE VCRMS 2 7IE2t E[0{0F 3l ed2te| 51of| RU0{0f SHCk

The updated segment/subsystem/component VCRMs are baselined and under
configuration management

MA S B2Z/RHA/AEE VRMO| = V&V ZRHE2 HARb O HA~L
SE2/FHA/TEZS0 Chsl 252| Q4/HR| =& K| HS5h=0| HE5I0{of BiCt.
V&V methods in the system and segment/subsystem/component VCRMs are

adequate to verify the system and its segments/subsystems/components down
to their element/unit levels
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System operational functions and environments for the critical design are traceable

to the contractor's operations concept (OpsCon), and the allocated and physical
baselines.

M A CHet HMA V&V Al 2ty g2aE2 MA dsm40 thsh =84S
7bR{of Bht.

Demonstrate that the system V&V test environment allocations are traceable to
the system performance specification for the critical design

HMEAs R 2 ¢ 3 S2[F 2t Bia5, VAV el O2[a Z2MAS0t
3 FAED FHYES 7HM0F BiCt.

Demonstrate that the critical design is correlated with and traceable to all critical
allocated and physical environmental parameters, V&V approaches, and processes

HEAMEGI7HDTE) 2452 HMEA2t 42 HAES 71xof ot
DT&E elements are correlated with the critical design

2EAEYUIHOTRE) &Y / 221 2TARIS2 HAMIEAH0| HHSE|ojof SHCt.
OT&E allocated and physical requirements are incorporated into the critical design

HMEAI0 7|x3510] HAEHES} A HHIS2 MA, FE2/FMA, 22|30
QIE{E|0|2 QFANES HESH= ol MEeH 240]0{0} TILL O|E ST, T2 StE0f
9 ATEQ0] FRE SIS I UHO| ARE|D VAV XA SO, HIAE H|E,
A AH)ZE H20| 2IXI6H0F Lt

Test bed(s) and test facilities are chosen based cn the critical design are deemed
adequate to perform system, segment/subsystem, and interface requirements
verification, e.g., critical hardware and software items procurement and scheduling
are complete and in place as V&V resourcas {e.3., simulators, test beds, test
facilities)

SHEAI Chiet Al eTARaE SR RUE A" XtERE 7E ® VeV
HUSEZHVCRMO]| 2lsiM 28 QARSI Cisl FE/4S 71Xof BiCt ol S5 X
etg 3 &Y/ 21X 27 A0 Cisl CHEX Q! MA/f=/FHA 22 S AlZ20182
4 Sl FX| FENX| LS| AT B AlFRIRS| AFBO| AlRiE|0{OF BHCt

Test requiremenits and test data collected to date for the critical design are traceable
to operational requirements via specifications and V&YV cross-reference matrices
(VCRMs), eg. use of comparative test data to anchor representative
system/segment/subsystem models and simulations down to their element and

unit levels to real-world environments and allocated and physical requirements
are demonstrated

AMHAE glst vav 2E H2H, Z2MA, J2|1 BX7t 7jLE|ofof SiCt

V&V risk approaches, processes, and procedures are developed for the critical
design.

712E2AZEPDR) Al HHE 71550 7|Qc ZES Zakeh vav AR ZgE2
HMEA A O I Foet 43 AAE Aok

V&V test deficiencies, including those based on technologK deficiencies, are
established at PDR, and correlated with the critical design and the impact assessed

—

HH2AI 42 HAE T 2TAISE EZESHE 1™ 24} Ueto] JHEEIO HAH|
g 2Hof| Setx|ojof ot
Risk mitigation approaches are developed and integrated into the system risk

model, including resource requirements, which are correlated with the critical
design

1o
o]

E 43238t (Engineering Disciplines and Specialty Engineering)

> | o

2z 118, 2% Parts, Materials, and Processes (PM&P)

& Mz 22|10 S0 2ot 2/ S21H 2PARIS0| SAMIEA0| BHEw|0{0f STt
PM&P allocated and physical requirements are incorporated into the critical design
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Environments and environmental parameters impacting parts performance are
incorporated into the critical design

HMEAE ot AYEIL 7| S 12|10 20| gut FESEE, MEIY)
SHE & 78 39 47 sl =0| AZE|0{0F BICE O E 20, 2T 525E X
WLFET 552 /NLSH=0l ABEle SMEA Mol Zutrt Hdx|0{oF SHCE
Parts engineering design analyses are completed for the critical design addressing
risk assessments, technologies, sources of suppI?/,dand the common guality levels

(i.e., reliability) of the parts, e.g., results of critical design analyses used to develop
final critical parts and long-lead items list are complete

A|@ ™7}, Test and Evaluation (T&E)

AT AMHE7L A=2 2EE 27AR e 22 Al =4, Alg &4, 22|12
A RS &= AN SMEA tiel FHdS 740k SHot

Final T&E planning is traceable to the critical design correlating all test objectives,
test environments, and test resources to allocated requirements

7|2 MAZAEPDR) Al AHE AEETL WOISS ZAEE D AMAAt A oA
&|0fOF BHCF.

T&E approaches (selected at PDR) are verified and correlated with the critical
design, e.g:

7|2 E2AEEPDR) Al JH&E 7|2k Al ZEM e 2XS0] A, £&, d2|12
FHA 2/ 22H RTAILED AHHOIASE D50 FEF 84 8 R

A5E 4 YUCHs %S HOof Pt

Demonstrate that the baselined test processes ard procedures developed at PDR
can verify the system, segments, and subsystems allocated and physical
requirements and interfaces down to their component elements and units

7|ZotE MA@t 22 M B BRE2 442 S Al CEE=0 it £,
729 221 oF/XE teEF2 24 & X +ENKA| ZeBoF Sk

Baselined T&E processes and procedures capture the characteristics, effectivity(s),
and margins for each particular test item down to their elements and unit levels

Algetg, 28 s8sor 2 2xt AzelS Q7AR, EA8L 2
Y 7lEe Zects dMEA et Al/dS Atz 8,
AEE|D 7|ESE|0{0F BIC.

Test/verification data gathering, reduction, and analysis processes for the critical
design are verified and baselined, including test environment(s), operations, and

procedures to be performed, data acquisition requirements, documentation,
methods of analysis, and pass-fail (i.e, success) criteria

e, J2)n
2

0% 1x
mjn ot
rjo 4c

| =
L

Acl,-l

r

A 9 F|ekd, Survivability and Vulnerability

H
rin

G| ol 7R 2l &8, T 7Hsdof Chisl 7|=2Aof grEEAE Y=
A Fet Y 2YS0| dMEA ZE(UCk=E AS EOfOf BiC.
Demonstrate that the critical design captures the survivability and vulnerability

threat allocations incorporated into the preliminary design for all categories of
expected threats, threat environments, and their likelihood of occurrence

12
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72 EAHEPDR) Al 2ot 2/ ORASa 7IE=tet MA/RE ¢t 4=2HE
=M S0 YMEAO0 Cish o] MESt oL AS 20{0F Shct.
Demonstrate that the system/threat interaction analyses that established and

8as¢|ined threat margins at PDR are still adequate and complete for the critical
esign

GEG 27 LS 2 49| LT S Aol E dMHEAA 8= AAdS
7t40F of, SAMZA0f EHE|0{O0F SHEL

Survivability design solutions are correlated with and incorporated into the critical
design shown to mitigate each known threat

SHHHH

XA ZHZ, Environmental Safety and Occupational Health (ES&OH)

p =

o3

TEF7| 28 SEALE2S SAEA 0 ZAEO{of St

Life cycle environmental allocations are incorporated into the critical design

=

L2 X 28 2852 75 Zedts SMHEAHECDRL AFASH| 2+
oY Sl R UAY(ESAOH) E7t & =HE flof +UE MH2S2 dMEA Lt 4=
AAdS 7tM0of ook

Data compiled for CDR Programmatic ES&OH Evaluation (PESHE) compliance
objectives are correlatec with th2 critical design, including an assessment of internal
and external operaticnal envir s

ol =AF 22| 8 Zo X St BXF0l SMHEAY tisiA HEE[0{0F 5tL
7|E=t £[0{OF BHCf.

Hazardous materials managernent and po'luticn prevention processes and
procedures are verified and baselined to the critical design

8 A o H HF RQS0| 7|ZEHE[0{0F St YMEA o EFSE[0{0F STt

Critical human safety and heealth factors are paselined and incorporated in the
critical design

=2k EXM, Mass Properties

58 7tstt ST 29 A HEE Zoltls MEAHECDRE 22 T E4S0
CHet A RXI(ET 22 587 2EE[0{0F 3tH, HMEA Lt &= A Z[0{0F BHLt.
Mass properties margins (average or complex) established for CDR are correlated
to the critical design, including allowable growth allocations and metrics

AutEl S 375 FASY, 2|0 2y RHE BlS0] YMEAH 0| ZEE|0{0F Bt

Calculated weight growth, center of gravity, and moments of inertia parameters
are allocated to the critical design

HAIHZS, SME YHES, T2 B
System Security Engineering (SSE) Communications Security (COMSEC),
Information Assurance(IA), and Program Protection (PP):

M| A QHISSHSSE), S4IECHCOMSEC), FEEZF(A), Z=IH H3(PP) oHH
QFASS0| 2ED, B2 5 28 XNEH & H MATZH| 27510 M 2A0f
HFEE|O{0F ohot.

System Security Engineering (SSE), Communications Security (COMSEQC),
Information Assurance(IA), and Program Protection (PP) requirements are
incorporated into the critical design IAW DoD/AF policies, directives, and system

specifications, e.g., program protection planning is complete and ready for
Milestone Decision Authority (MDA) approval
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SM A FHE HARLT JE A2 2BE VT T Al 7 Y™
9 HAIS S EEBI0[0} BHC.

System security concept and specification implemented for the critical design
include a finalized baseline security test and evaluation processes and procedures

He BE SH WoH0| AMAAN Z&E/0jof sl 9E U OF RTARISO|
|58} &|ojof st

Information Assurance controls included in the critical design and certification and
accreditation requirements are finalized following the DIACAP

XA et -3-§| (SSE), S4IEQHCOMSEC), HEEF(IA), T2 HS(PP) Ot
FAIE flet Argel HIE7|E10[ X[4I2tE|O{OF ST

Program baseline costs for SSE, COMSEC, 1A, and PP for implementation and
sustainment of the system are updated

435 28/d, Interoperability

|'|]0I-
ol

o L 22H HA QTARIST 4R
8H|0fOF Bt

Allocated and physical system and mission interoperability requirements are
incorporated into the critical clesign

0>

2 28d 2TAIEES SHEAY

= Yz 8 doEFY sk 2EE = 22 422E8Y aTAMEE
SMEAHO FHH|O0F BCY.

Allocated and physical interopeiability requirements “cr all the interrelationships
and interdependenc/ are incorporated into the critical design

rlo

M| 5! HH|, Reliability and Maintainability (R&M)

M= Sl GHERaM) 2 / 23 27ARES2 SHEA 0| BHYE|0{OoF ST
R&M allocated and physical requirements are incorporated into the critical design

M2 8L FHYR&AM) 24 Zis2 dMEAet 4= AAES 7HMO0F Sk
R&M analyses results are correlated with the critical design, e.g.

7| 2HAHEPDROIM 2tE / F AERA HAE QI3 JHHE 2ot 8 S”E2
SMEAE 8 43ER 7[E=t £[0{0F BHCf.

Approaches and processes developed for implementing Environmental/ Thermal
Stress Screening (ESS/TSS) at PDR are verified and baselined for the critical design

-

M2 Bl FHdR&AM) 2Oy 2EE ZF, Flg, T, 22|10 &1 2
AR / 22|5 QTSSO AL B E(ofof ShC.
Packaging, Handling, Storage, and Transportability (PHS&T) environmental

allocated and physical requirements in the R&M program are incorporated into
the critical design

()

olo] DRSS sk 9l X|WE EMFMECA)T} AR I

HEEAE flof st=
5 SPSOF SHEt (7188 AZEQ0(et 2 T A2

SHISREM) O 5 S 2
S 3jA £ Z=Bh o2 SO
Update the hardware FMECA and the RMA&D Prediction Analyses (including final
Reliability Stress Analysis — with software if applicable) for final design, e.g.

M ru|o
Irl bt

50 82 22 9 SUNY 22 Mo} Sk
Update critical items list and single-point failures list
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Update any safety issues and associated analyses as appropriate
1 g 8 NP= 2HFMECA2 24 7ol 2t O§ 20, &&= U9
c oy Y Y |32 ?IX| S5 Z&56H0F oot
FMECA is to include effects of design implementation, e.g., proximity of parts,
location in wire bundles, etc.
I FX7| 29 9 FMXH7| HeHd, Electromagnetic Interference (EMI) and
Electromagnetic Compatibility (EMC)
7|2 EAEEPDRIA| 7L E HA7| 2Hd 2| SESI BXES2 HMEAE <8l
1 ATE|LD 7|ES} &[0{0F BiCf.
Electromagnetic interference control processes and procedures developed at PDR
are verified and baselined for the critical design
e S f FAtm ZH4EMD) / ©AI HehdEMO 23 g2y 8 =21
5 QTPAMSES SHEA 0 EFSE0foF BiCt.
Internal and external EMI/EMC allocated and physical requirements are
incorporated into the critical design
X ZHAEMD) B e 2E B 22| 2FAFS ST Mok AkdE2 dAMEAH0
3 HHA|O{0F BHCf.
EMI susceptibility aliocated wixd physical requirements and constraints are
incorporated into tha criticai clesign
7|2dA Q] AL ZHA(EMD) / AL HeYEMO) 12 = stEdd Ed 8l 2y
4 2250] SMEAQ &= dAds Lebic A& 50{0F ok
Demonstrate that the preliminary design’'s EMI/EMC critical environmental
characteristics and sensitive elements are ccrrelated to the critical design
J O1Zk-H|A| &8, Human Systems Integration (HSI)
ZEAL AFEAL FHIAL d2|f RAIXFES fleh SEERIO/AZER0 ARSAL
1 CIEHO|A ZE Sl F2|F Q7 ARSO! SAEA HALofoF BiCt.
User interface hardware/software allocated and physical requirements for operators,
users, maintainers, and sustainers are incorporated into the critical design
HA 2 27ARESE BH 22E AMREY, 8HlY, 28d Ee/82 XYY
=2|H QFARS0] SMEAof BHEE|0fofF ST
2 Usability, maintainability, operability and/or supportability physical requirements
decomposed from system allocated requirements are incorporated into the critical
design
2golel A, YBes) 121 S35 +50| TYEojo} k1, B2/ QPARRSS
5 A0l ¥HIE|ofof Bic
Operational manning, workload, and skill level are allocated, and physical
requirements are incorporated into the critical design
K M= 9 MAMIFSM, Manufacturing and Producibility
Mz S 44 S0l JHEE0f0F St M EA R d= AA|0{0F BiC.
1 Demonstrate that the manufacturing and producibility approaches and processes
are developed and correlated with the critical design
SMEAE I8l ABEID 7IE2tEl Mz EXSa WES0| 7224 E(PDR)OA
U M= SYS2 SHEAE X@ettts AS EOof ottt
2 Producibility procedures and methods verified and baselined for the critical design
demonstrate the manufacturing processes selected at PDR support the critical
design
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FHFI| 24X, Life Cycle Logistics

@0 2D 2N 27ARIS0| SMEA 0| FH|SH=[0{0F SHCt.

Supportability is allocated and physical requirements are incorporated into the
critical design

HAES Tk 2452 24 QHH0A, 25 X/, Al |, 215 & Q13
=3 8 28 Y| ZY/Fe/ME/4EPHSAM), 28|, ARE A, 7IeAtz 8 gH|
Agls Zeo5t0] SMEAt 82 AA K O{oF STk

System-level logistics elements are correlated with the critical design, includin
design interface, supply support, test equipment, manpower and personnel,
training and training equipment, PHS&T, facilities, computer resources, technical
data, and maintenance planning

rrdd|dEs JMEAE Rt 29 R =22 7IEUE XXBHY 2tEER
YUSE/0{OF SHCt.

Logistics Management Information (LMI) is completed and validated in support
of the Allocation and Physical baselines for the critical design

M A[QHH, System Safety

HACHE Argto] 2D S2[H QFAILSO0l SMEA0 FH|StE0foF BCt.
System safety is allocated anci nhysical requirements are incorporated into the
critical design

SZ/2HA e #40| k|0, HMEAL AR, 28, J2|1 H7|E 2ot
RuEe7t 2OE oFd Ritaasel EARE X 2E50] £L|0{0F St
Segment/subsystem hazard analvses are completad and an updated list of

prioritized saféety hazards established for the test, creration, and disposal of the
critical design

sach Qzh o & HZ 20152 7|F0| &850 JMEA0 ZrEE0fofF St

() =—l
Critical human safety and health factors are baselined and incorporated into the
critical design

7|2 HAHZBE(PDR) Al CHRON ME=RIE RO5t 7|EC2 HESH /ol =Xt
FE2 dMEAR = AA |00 SHH, HR Al Z[4IStE|0{OF SHCf.

The baselined hazardous materials list (compiled and prioritized at PDR) correlated
to and updated as required for the critical design

LHE]K], Contamination Control

7| 28AZEPDR) Al JHHE QASH Z2MA U BAS0| HMEAE 6K
ASED 7|=SE|0{0F BIC.

Contamination control processes and procedures developed at PDR are verified
and baselined for the critical design

71 2HAAEPDR) Al EEE (FA)SAH BI7tA DA 2l AMAEAQL 4=
AAZ|O{0F St HMAEAE 26 B Al Z[A2tz|0{0F BHCY.

Material outgassing survey results (from PDR) are correlated with and updated
as required for the critical design

EZXHEZ, Quality Assurance

/M 25 €2 3 =28 27AMNEE2 dHEA 4= HA%[0{0F ot
M EAHO HHH|O0F BC.

Quality/product assurance allocated and physical requirements correlated to and
incorporated in the critical design
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7| 28AHEPDR) Al HEE HE, dAF LA Z2H250 EXE2 SMEAE
floil AT 7|==t[0fOF BhCt

Verification, inspection, and test processes and procedures developed at PDR are
verified and baselined for the critical design

N

P 24X 18, Environmental Considerations

2 EAHEPDRON L2 2tdY A7 Ais2 JMEAt d= AAL0{of
St SMEAE 23l ERAI 2[4l=t|0{OF STt

Environmental study results (from PDR) are correlated with and updated as required
for the critical design

SMEAE flot erdAlglnt Brrder 8 SFS0| JHZE0foF oo
2 Environmental test and evaluation approaches and processes are developed for
the critical design

EH ez 2Y 27ARIS0| HMEA 0 BHAZ|0{0F SHot
Reliability-thermal allocation requirements are incorporated into the critical design

AT EQ|0], Software
Q X AZEQ0| BHALZ2 HLAMAE X|H 2011-26 "FI|HAH AZEQ0]f 7HE U 22| XA Tt
2009-17 ‘S7|HA WEE 2 S=500] BS U BRXA U 2IHA UEE 2zEgof

BS U BE| APRAMC o) olEjugs g 4

(=1
=

32

1 QFAFS, Requirements

ATEY0] QPA(ATEY0 AISI0]4 RPARY LSS MYE ATEO]
TEFI| LHO| 2Ht 2ZEQIO Y A=M RFYE MHEE +FE22 A3t
%/0fof Bt

Software requirements (inciuding software interface requirements) have been
specified to the level of completeness called for in the software development plan
based on the selected software life cycle model

2ZEQ0 QFASHAZERO] QIEH0|A QAR ZohS2 F=iota, HHSH,
YD, IH 7t 3L = AL, PG 20| glojof  iCt.

Software requirements (including software interface requirements) are correct,
complete, consistent, feasible, verifiable, and clearly and unambiguously stated

ATEQIO] RPAB(AZES0l CIEHOIA QTAY EHES oY 9|
QAR CHol M-S 7HM0f St &9 RFAIYES S&0| BFHSHO{Of St
Software requirements (including software interface requirements) are traced to
and fully implement their parent requirements

AZELQ QFARYS2 MA 3 AZEQIO OFF|HEIN, MA 2&871E, BE5AT
g2 2/ 2E=2 7H T=E 22 QTFAMNLES ESI0{0F ot
d Software requirements include necessary requirements derived from the system

and software architecture, system operational concepts, trade studies, or design
decisions

ATEY0] QIEEO|A RTAISS TSt 242t0| ALEQ 0| RTARS SiLt
2 1 0|¢e| EtFet A WSS 7HMOF 5, 4F +=F50| 7M|2t=(0{0F 5t
O|F ot &2 QA ES 29| ABsh=0 S=510{0f it

Each software requirement, including software interface requirements, has one or

more valid verification methods and verification levels specified, and those methods
and levels are sufficient to fully verify the requirement




il
I

275

oot
o
rE
fot

4& 7|1=

Hl o

Q

AZEQ0J0] $27|FS MHE £BFI| BHO| 27{e ATmE0f gt Ao
TAIE ALK SFA|7{0F oot
The "Acceptance Criteria” for software detailed in Appendix C, sections 30.4 SAR

“Acceptance Criteria” (paragraphs A, B, C, D, F, G, H, [, and J) are satisfied to the
extent specified in the SDP based on the selected life cycle model(s)

2ZEQ0 28 ME2 MA A 2ZEQ0] OF|EXNS 2X[5H= AZEQ0
ZEOIE S0, AIZY/ZET (=t BF, ZEMA 17, CHERHEA 22|, S/3)0A2
o A HEY ALIEZ|2E ZESHo{of ottt

Software operational concepts include nominal and off-nominal scenarios from
a software perspective (e.g., start-up/initialization, shutdown, processor failover,

redundancy management, recovery/restoreal) consistent with the system and
software architectures

2ZEQ0f 28 JHE2 AF P2 MASue dEusts ZelSt0{oF St

[

Software operational concepts include information exchange with external
interfacing systems

2ZEQ0 28 JE2 28 Fot0| et AlLZ|RE ZESH0{0F St

Software operational concepts inciude scenarios for operational workloads

AZEQ0f 28 JHE2 MA 2& 7HEur LX|SHeiof BiCt.
Software operational concents are consistent with system operational concepts

of7|8X & 24

AZESO] OFF|EXlE M
HEA=N 7 FEE ==X & 2| [0fof ¢hol.
The software architecture has been defined to the level of completeness called
for in the software development plan, based or. the selected software life cycle
model

ALEQYOl AWFT| DY 2 AZEO]

—

=2d, =2|A, WEde, S2MA, dRi ALt Hel 2
AZEQ0f OF7|HN BYSS Metstn, AT, YRE|T, EYo}
Srofof BhC.

The software architecture views, including the physical, logical, developmental,

process, and behavioral (user) views, are correct, complete, consistent, clear, and
unambiguous

Bl
Bl

Arr

for oot

s
, B2

k1 mjo

=
AL

H7H 2=(01E 201, &8E, FEXEE 12|11 AL AT EQ0)= 2ZEQ0]
OF7|HX 20 S25| SE=0{0F BtCt.

Nondevelopmental items (NDI) (e.g., COTS, GOTS, and reuse software) have been
fully integrated into the components of the software architecture

HUNY S22 Zot 2ZEQ0f O8N AZEQY, 2ZEQ0 27 A,
Jd2|n 2ZEQ0] QIHIOojA QAR Z HHAIZ M9 +=FES QFAEE
SEAIZE 5 UA0{OF BhCt

The software architecture, including the nondevelopmental items (NDI) (e.g., COTS,
GOTS, and reuse software), will enable the higher-level requirements allocated to

software, the software requirements, and the software interface requirements to
be met

Ztzto] AZEQI0| B0 MAL ADEY0] N A U NYE AmEQ o
FYF7| DN LX|St= 2ZEQO| T =F K| FHulsHof Shok.

The design of each software item has been elaborated to the level of software
units, consistent with the software development plan and the selected software
life cycle model
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The design of each software item is clear, correct, complete, consistent, and
unambiguous, and adequately addresses the following:
HE 2F W LR SIHmo[AS] &M EA
1 . . ) :
Detailed design of all external and internal interfaces
= Ife, CIo|HH0|A, &7 M2 § 2|1 152 AEZ|X| 8 HAA S
L | AN
Detailed design of all files, databases, shared memory, etc., and their storage and
access methods
3 | AFSAL O]~ ot SLAZ/AA| =582 aM2
Detailed design of user interface screens and human/system interactions
SZEQN o5 —f 29| H I01I CHot ZHOIE S0, 48F, HI+8 WA, +8&
4 | THAFE, 2 MRE sjgE 3c) Y A8E Z203Y Qo]
Source for each unit of the soﬂware item (i.e., COTS, unmodified reuse, modified
reuse, or newly develcped cacle), and programming language(s) to be used
o | MHE MBECOTS AZEQ0f HE U TABY A BW NS
Selected COTS software products and installaticn/contiguration design decisions
HEE(COTS) & AL 2T =901 X3F 2423 Feo7Lt O[3 M2 THEE
6 AT EQ|0] =H:§ E61517| g 28 FE(glue code)Q| MM MAA
Detailed design of glue code tor integrating COTS and reuse software products
with each other and with the newiy developed code
e O HAE YDRIES HES TS0 BHISS 9IS AN 212 4
7 | Detailed agorlthm designs for the software units, including both mathematical
and procedural algorithms
AZEQ0| YRE(0|S SO, TN A/HAT, MHET| 52, 2M20| KalaA,
ZMAo| X E/AA)S S8 Fxo| M 27
8 | Detailed design of the dynamic structure of the software items (e.g.,
processes/tasks, flow of execution control, priorities, sequencing, dynamic
creation/deletion of process)
g |Gl M| B =7 FEe M 24
Detailed design of exception handling and recovery methods
AEE OiE2|AH01d =221 QAEH|O|AAP) (EE APL & A ZHS flo Z2le
10 API & C} =3}
Application Programming Interfaces (APIs) to be used (both standardized APIs and
APIs uniquely defined for this system)
27to] AZESQIO| $2 MAL BE Mg K53 BEESS M| Ausiolo}
g SICE(GIE S0, |E11L1I0|A HES, JEH“' ALEAL QIEHO|A B#ES)
The design of each software item properly implements all applicable standards
(e.g., interface standards, graphical user interface (GUI) standards)
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E|totel 2ZELQOf Of7|8Xet A= HE| /i HA BES 2HS5I0{0F 5t
2E HE tstt =289 o 2FAIdE SFOH00F ot

Updated software architecture and design adequately address the use of open
systems standards and satisfy all applicable interoperability-related requirements

= Foty 245, 2|F/WE

£|MSIEl AZEQOf Of Ry =
5 C-£- (S Melof HHe

o1
SIEHO|AS0| 2N AlZtT] 8 8
1 MF5| CHFO0{OF BiCf.
Updated software architecture and design adequately address end-to-end

processing (including timelines and capacity) for operations, maintenance, and
training, across elements and external and internal interfaces

0 kI
ot
rI'IJ

Z| et 2T EQ0f OF7|HN & d7= 28 HIO|EH|o|2 22| 8l SH|o| dES
=3 NHs| ChRO{of Bt

Updated software architecture and design adequately address operational
database management and control

|t HREE AHACIE S0, Z2MM, A, M2, HA, D210 HEQT)2
Z|MBHE HA S AZEC O [HXof| KA HiFE0{0F 5t LEHE 24,
FHA, 2ZEQS, A2|14 gi-ojA 2AEE S5 5 AU SH0{of SHot
Updates to selected computing resources (e.q.. grocessors, cache, memory, buses,
and networks) are appropriately incorporated into the updated system and

software architectures, and will enable the allocated alement, subsystem, software,
and interface requirements to be me:

E|MotEl 2ZEQO O |82t M 42! B W 20| Cheh HEo
s H 45 aTFAgE UEBHCt éﬂih

Updated software architecture and detailea design meet appropriate functional
and performance reauirements for each state and mode

Z|MoteEl 2ZEQI0| OF7|HXet JMEA= HFE SIEQIO 8 AT EQ0f
EEO|Me| MZ=N Gl ADMO| TS QPARSES XEY| BHYslo{of SiCt.

o222 1=

Updated software architecture and detailed design adequately address requirements
for survivability and endurability from a computer hardware and software perspective

e alkel ol iEE%I(H O8N Sl SN &A= 22|t SIEY0-2TEQ0f St
TIEL 2et "X, 42l 328 52, 2|1 2|5 Zadhs X|@g0 98 71

=] C}20{of St

Updated software architecture and detailed design adequately address supportability,
including fault management and integrated hardware-software diagnostics, fault
detection, isolation, localization, restoral, and repair

E|Motel 2ZEQQ OF7 Aot M EA = HFE StERY S 2AZEQ0
FHA Y =y AR, GHY d2|d THEE B—?LA@OH gEs 71
HZES| CHRO{OF BHCf

Updated software architecture and detailed design adequately address dependability,

reliability, maintainability, and availability requirements allocated to the computer
hardware and software subsystems
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S8t™ Bl M, Engineering Analysis

HASIE BEY BfM, BY Ei/ZS AIBPOIMS AZEL0| O (SNl
ANAA S ZRE KIAGHES0] X ATEO)T} B HASQAKPPS)2}
75 QUARIS B8 ZO0RHE 22 XHH| H0JoF St

Updated eng(lneermg analyses, models, and/or simulations adequately demonstrate
that the software architecture and detailed design, together with the computer

resources (hardware and software) that have been selected, will meet the Key
Performance Parameters (KPPs) and driving requirements

A ASIEl AlR|E, RMHAM O 78 BEMES MAE HIE XSSl L
2T EQ0f) 1t 27| _+_£ETJIO1 OF7 |8 S HMEALE M2 LR[St £ZEQ0{
7|E HAEDS| ZLISHO{0F BiCt.

Updated reliability, maintainability, and availability analyses are consistent with the
software architecture and detailed design and with the computer resources

(hardware and software) that have been selected, and appropriately include the
contribution of software

Z|MotE oMY, HEEF U QZ-MA S 242 MEE ARH AHRGHEHO 2
STE o)1t 27H 2T = J|01 CHIEN S SMEAR M2 DX[BI, 2ZEQ|0{2
71012 HHs| EBHS0{0F B,

Updated safety, information assurance, and human systems integration analyses
are consistent with the software architecturs and cletailed design and with the
computer resources (hardware and software) that have been selected, and
appropriately include the contribution cf sortware

= rkoy & o] &
X AztEl Sk Hﬂx'p*

AZESO] AHE)0| Tel ATEF
SISHAIBL0{0F Blu, MY etz El 7i=

MHs| D2fstofof Bt
Updated engineering analyses and trade studies adequately support software
architectural and detailed design decisions about NDI (reuse, COTS, and GOTS

software components), and appr(frlately consider the underlying, supporting
computer resources hardware and software) that have been selected

S, M4EE, 12|10 YEXFEE
f IE—*.H L dMEA BEES HEY|
ol

101 X1 HHRE Xf%(aPE‘-’rJIW_’.\_EE%M)%%

‘.
i?_
-
uln
rlo
D1“I

-
AL

220
02
O

E| Mot QZH-HA S8 S B
s 2M)2 28117f QE ARI
Of7|Eix X A7 12| T MEE HEE AUGIEOATERIO)O| HE

H0ojof T_H:f.

Updated human systems integration engineering analyses and trade studies (e.g.,
operability, operator workload analysis) demonstrate the adequacy of the software
architecture and detailed design and the computer resources (hardware and
software) that have been selected for the operators to perform their required roles
within the required timelines

Z|MetEl dsEM2 AREH AAGHEO/2ZEQ ) e 2ZEQO] OF7 [

X AMEAZ FHF7| W EFEAENM HES O RXIE 7K1 G5 QFAIRYE
&t A2 E0{0F Bict

Updated dperformance analysis demonstrates that the software architecture and

detailed design, together with the computer resources (hardware and software)

that have been selected, meet performance requirements with adequate margins

for this point in the life cycle
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2 ARE A o7 27ARS SHO| Set 2T EL 0] OFF[HK Bl &M 2A-<2
HEGS EO0{0F Bk

Updated engineering analyses and trade studies demonstrate the adequacy of the
software architecture and detailed design, together with the computer resources

(hardware and software) that have been selected, for meeting the computer
resource margin requirements

?lo| 2= iS22 MFE S0 o EXsts 2ZEQ0e] #H dS5((0IE
=0, AMIE, =7 25, HZIEE)S L2{5t0{of otct.

All the above analyses take into account actual performance of existing software
(e.g., prototypes, earlier builds, NDI) on the selected hardware

Z|oteEl et 2 5l A|Z2{0| 42 0|8510] A EQ|ofof FoiE Lnz[Fe)
HEGS 20{0F BiCk.

Updated engineering models and simulations have been used to demonstrate the
adequacy of the algorithms to be implemented in software

£33 AZ, Integration and verification

0

[Ra3

[AstEl AZEQ 0] 8 % BHS AIFA2L WSS MYE 2TEY o]
+3F7| HEHO| 7[=5ty AEEQY W A=AM 28 2TYG +EIA
H2|£[0fOF BiCt.

Updated software integratior: and qualification test olans and procedures have

been defined to the level of completeness called for ir the Software Development
Plan, based on the selected software life cycle miodel

LZEQI0] FEOUSAIH AR BRbEE A7 =hEebn, 25k, oFgHolH,
STEQO OF7[HA 3 M|, 22| 1 A9| &2 NgA = @XISHo{0F 51,
Al 20 Ciot F2R2IT QAT EXISH0F o, 2ZEQ0 2yAre 8
2ZEQO QAEHO|A RtAFEO| ChEh Alg Fat 2X|SH0J0F STt

Software qualification test plans and procedures are valid, complete, stable,
consistent with the software architectuie, detailed design and with higher-level
test plans, and consistent with the gualification requiremants for test methods
and test levels for the software requirements and software interface requirements

ADEY0] RPARS YOR HFY AEEQO ERAS Al Ao 7|SE
Al S0l S5 ZYEI0{0F SiCt.

Software requirements are fully allocated to the tests described in the software
qualification test plans, where they will be verified

ATEQ0| ST MHYE 57| DU Of7gt ATEY 0] HHLH0| YAIE

FEIK| Sg BAof et A= 0{oF S

The software integration has been performed according to the intefgration
d life

procedures, to the level specified by the SDP according to the selecte cycle
model

LZEQI0 R7AE AT diE2 2A2HE[00F 5t H4E| 7} E|OfofF ot
A2, MAM 2ZELQOPK| BE £=F2| 2 AIS0| s F2Xo=z HASE
QA S| dEs TS ARl HE AES F&S| BHASI0{0f SLt
AT S22 Moot 2T Al 2t Jd2FHES 7HMOF SLh(GIE 29,
AAL A, Al B2 AlY BOME)

Software requirements verification status is documented and configuration
managed. The status correctly reflects the results of the verification to date,
including the status of partially verified requirements, for all levels of requirements,

from system through software. The verification status is traced to the appropriate
qualification testing results (i.e., inspection, analysis, test, or demonstration reports)
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7|2 AZEYO| HE A SAHSID, JHsOD, Ams & 9Un, AmEQo]
QTARIS, AEEQ0| O[EN, 2ZEY0f BHAUS AlY AY I M9l +F
UHES T AR[SIOIOF BHL,

The master software build plan is complete, feasible, executable, and consistent
with the software requirements, software architecture, software qualification test
plans, and higher level schedules

ZE=XNM, Traceability

DE AmEQ 0] XA Yl HeSI0] YYE0|0{of ok, AmEY 0}, ATEQ 0]
2T, 2ZEQ0] QIEHO0|A 27 ARY, AZEQ0] OFF [N Bl dMEAH 245
12|70 2ZEQ 0l BHOIS AlY AL BASE BYH M9 +50| @A
ZX[5H0{0F ohrt.

All software traceability information is correct, bidirectional, and consistent with
the higher level requirements allocated to software, software requirements,

software interface requirements, software architectural and detailed design
components, and software qualification test plans and procedures

2TEQI0 FHY YE= MFE +AHF7| RHO| 251 AT EQI0] 7He A=
HolEl Y +FE2Z Yolkj0{Of ThCt

Software traceability informaticn is defined to the level of completeness defined
in the Software Develocpment Plan, based on the selected life cycle model

& 2t2|, Risk Management

| MotEl flel 874z ohge 2ZEQ0] /dSS HES| Zto{or oict.

Updated risk assessment inciudes the foliowing software risks as appropriate:

AmEQ0f 27| U BREQ; HelE A

Risks related to software size and compiexity

AZEY0l0] VT QAT B 9

Risks related to requirements allocated to software

AZEQO] OFF|E4K] Al Ao} TSl 9f

Risks related to the software architecture and design

HPHE S=(EEF MAE, ZFXEH)2 48 A A8 23EE 2

— (=]

Risks related to selection and use of NDI (COTS, reuse, GOTS)

ARE ANACE S0, Z2MAM, AL HZ22], HA, D20 HEKA)S| 1 Fnt
Argat 2HEE 2

Risks related to selection and use of computing resources (e.g., processors, cache,
memory, buses, and networks)

RS A0l oSt 7t ARX|e HHEE Y

Risks related to growth margins for computing resources

SZEQS LFar HHE 2

Risks related to software schedules

AZEQ0f Ve, £ d2|1 AT Z2NA Y S(too)nt BHE Y

Risks related to software development, integration, and verification processes and
tools

HolE#o|A0] 37|, xis), SH, LS 2HHE 2

Risks related to population, update, control, and validation of databases

10

2ZEQ0f 8l HFH St=/Of 7|zn 2EE A

Risks related to software and computer hardware technology
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2ZEQY p2le, gHlY 2|1 JtEEet 2EHE Y
Risks related to software reliability, maintainability, and availability

12

QZ-HA S, o, d2ln HE E30F 2TE A
Risks related to human systems integration, safety, and information assurance

13

| MotEl AT EQIO fgite| A= Z|ietE AZEQIof JfuA =] LRIt
E|O{OF Bk, Z|MSHEl H|A gat2| A=of Sek[ofof ot

Updated software risk management plan is part of the updated SDP and is
integrated with the updated system risk management plan

14

ROl AZEQ0] 2 ZX|A 20| 2 HHESIOI0F ot =K BESS2 1
720 s S%|ojof BHt.

Effective software risk-handling plans are in place, and risk-handling activities are
being performed in accordance with the plans

H|E 9 27X, Cost and Schedules

AZEQIOf HIE RS2 X A= Atg Atz & atA A AHE)E JHK|2
ZZE|0{0f 5t, AZELQI0| H|E 8 Y FEE FA3} 5h=h| 2-&[0{0F Btrt.
Software cost models have been calibrated with actua! data (both from the current

project as well as past history) and used to update software cost and schedule
estimates

STLEe 7[EHLS 22 SR 2ZEQ BBEEDL JPEdE2 2AMRE D,
=MSE AFRIAIZE ZHX| 1 B[O, X[ulstz HIE R 2F FFS 517
et 2ZEQO] HIE 2RO 2HEE[%0f Btk

Realistic software cost drivers. such es complexity and other parameters, and
assumptions are documented, validated with documented project data, and used
in software cost models to devclop updated cost and schedule estimates

Z|otEl 2ATEQI0 7Y A7 (= KA 7HSHHOf S, 010l SO0 51, A EQ0f
X QIHIO|A AR AT EQI0] OFF K] 8l YMEAQL UX|=|0{OF BTt
Updated software size estimates are supportable, based on history, and consistent
with the software and interface requirements and software architecture and
detailed design

AZEQO 7 HIS U AL #© AHOM 3 @S F=8 4 ¢
SE8 01QAIZ JHHoF BiCh

Software cost and schedule estimates have enough margin to cover the estimation
risk appropriate to this point in time

mjo

o=
— O

Z|leteEl AT EQ0f 2 &7 &2 €d1 LXI5H0{of St
Updated software schedules are consistent with higher-level schedules, including
the IMS

MetE +=FF7| HIE FE2 £ZEL 0 XYS HAS Zestoof oirt.

The updated life cycle cost estimate adequately includes software support

A&7 12|10 H|O[E{H[0] A
A

R S == E

o€ 01, 4EF(COTS) & A M, otH Sk,
5 oT o=

37|er P2 BE AZEYO BlAAY)ES
ISt |O{OFBICY.
All of the software tasks are included in the updated life cycle cost estimates,

e.g., COTS integration and refresh, screen definition, knowledge base, and database
population
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g Bz 4 7% B 1
ZMetE +HFT| B8 FE2 AZE0] OFF[HA & &MEA b LX[SO{OF Bt
h The updated life cycle cost estimate is consistent with the software architecture
and detailed design
9 &5t 81 22| A=l Engineering and Management Plans
A|slel 2mEg0l HLA(SDPS HAE S8 DAERAMP), HZB
a 22| A= (SEMP), 7|Ef 22| U ZstA =} O'X|o|-010|: SIC}
The updated SDP is consistent with the updated IMP, SEMP, and other
management and engineering plans
b Z|dletE AT EQN JHEA =2 S22 AZEQN N +FFT|E HHS5HO0F St
The updated SDP addresses the full software development life cycle
x|MB}El ATEYO] LA (SDP)S URIO| SBIE TRAA, WHE, S(too)
J2/3 BE AZEQI0] B2 Y2t HAS J|S(ERM)SHO0} Sk, HohH!
o || =niougeol KBrsior Bto, Aol el W BEEO| XHs0I0F BTk
The updated SDP describes an intearated set of processes, methodologies, tools,
and environments that cover all software team members, are suitable for the
domain, and are appropriate for program scope and complexity
A AMSIEl ATEQO] A DRSS MHE ATEQ0] V| 2HZY| nUS
7|&(FECk)ojof otH, Of REE: "*R 7FSlOF B, AFRiQl #el W SELEO
d HAE|oF 5t 2= JHEERO 7*X1 LA ALEE[C{OF ST
The updated SDP describes selected software developr-ent life cycle models that
are feasible, appropriate for program scope and corrigiexity, and used consistently
across all team members
H 37|15 SO MBS TSI 2ILER0] 2N, BE, B, J2|1 fof52
At EfYF0| USLIoor AiH, AZEQ0y JHEA =l LX[SHOF BT
e Updated software processes, standards, procedures, and conventions for use
throughout the life cycle are documented and validated, and consistent with the
SDP
SZEQIO 7R W AY 2EE2 B WEEASOA HEEl= MASS etgat
¢ S E|OfOF BiC.
The software development and test environments integrate with the systems
engineering environments across all the team members
2TEG0l T2 9 AY #HO| LYEIooF ofn, AZEYof A % Al
Q7MY LHE S5Sts HE 3* s=i 8= 7HM0F ohot
9 The software development and test environments are established and have
adequate capability and capacity to meet the software development and test
requirements and schedules
HARONLRDE AZEQI0] ZEANA, BF, FAL J2|0 #ASS WY =7|49
X AIEOIM MESHA 22 tts AS EOoF Sk
h The contractor has demonstrated that the software processes, standards,
procedures, and conventions are being followed, as appropriate to this point in
the life cycle
HMEAHECDRE ¢t 2T EQO 22 S OrAEA[=(IMP) O[¥2 1 O
i 78S 43Kz T=ESI0{0F BiCt.
Software-related IMP accomplishments for the CDR have successfully met their
accomplishment criteria
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10 HME g 7|s8HE5=H, Metrics and Technical Performance Measures

MEE 2ZEQ0] H=0f Choh Z|MSHE FolS2 2AMRE 1, Hesi, F=t5t0]of
SN, =8 ZXIE Y27|= EtFT SHAKIE Zotofof Shot

Updated definitions for the selected software metrics are documented, clear, and
correct, and include reasonable thresholds for triggering corrective action

A|MBHE AZEQO) Ml AR U B3 TS 93 Y 278 S|

= o
STOHO0F o, AKX M FHo= === 2HE5I0{0F Bk

Updated software metrics are sufficient for meeting the information needs for
program and engineering management and incorporate lessons learned from the
metrics experience to date

4
m
10
El
ot

AZEQIO] HEL £7, B4, SNEO(OF ol1, £BF| L SF AHO| HE
LS 2oty 22| 8 7| QAR Al AHEE|0{0F BHCf
Software metrics are being collected, analyzed, reported, and used for management

and technical decision-making, including risk management, as appropriate to this
point in the life cycle

A hEl SHAIX| 8fo] 2T EY0 HEof off EaH 2 =XS0 SHE F0
2 4 QIE2 HES A Zx|S0| Ho|gojof 3

Adequate corrective actions hav= heen defined to address the underlyinﬁ problems
indicated by software metrics that are outside of documented thresholds

712855 ™(TPMs)2 =1, BM, BIE0{0F sk1, 2NN, 22|, AEZ|X|,
de|n /&3 Y W HEQI Ze 2E #£ ARH Ko #8ds
22|5H=H AHEE[0]9F et

TPMs are being collected, analyzed, reported, and used for managing the utilization

of all critical computer resources, e.q., processors, memory, storage, and
input/output channels and netvorks
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A, E0E0{Of ok, B BLSAIZT AlZH
ZHof0] 2TELO B HUNSRAKPPYS U 75 L TARISS

TPMs are being collected, analyzed, reported, and used for managing the
software-related KPPs and driving requirements, including response time and
timeline requirements

=MEE SHAX] go| £2ZEQ0 7|edSHE(TPMs)S0| Qs =it 23N
ZHS0 SHE 570 thE = UA=E HES A =X|S0| J2|x|0{0F Bhot
Adequate corrective actions have been defined to address the underlying O|oroblems
indicated by software TPMs that are outside of documented thresholds

ASXONERNE HAR] Stel HE 22 7|1sdSHE(PMs)S0| sk AlE
ZR|S0| A==k[0f, 2t2|x|, SEMNK| FHE[QCHE AS EOof oot

The contractor has demonstrated that, for metrics or TPMs outside of thresholds,
corrective actions have been initiated, managed, and tracked to closure

2ZELQO | ZHIF/Ze 210 HEIE Sl 2AMRE =HHS0 tiet siEYetES
EE5tn ABok=0 A0f MAEoE ZITHO0| O|FOX|1 AZS LIELL{OF St
=MtE ZHES2 aAS2 4o 2% SEHLz CROX| AS
LtEFLHOF BhCt

The software problem/deficiency report status indicates that adequate progress
is being made in implementing and verifying solutions to documented problems,

and that the documented problems are being addressed in accordance with their
severity

1
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H|o|E| AER|X|(EQ HZ, HY=E, Q1) Data Storage (Security, Access, Distribution, and Delivery)
X HIO|E 2AEE[X| STATS UAALH X[E 2011-26 ‘FI|HAH LZEQ0f 7T U
22X &'t 2009-17 "2I|H|A HEYE A EQ0] &5 A ZIXE U 2IHA HEH
AZEQo] 85 U B2| ARK|EA S| 82 s Bk oljl8S A1Y £ s,

2E2X| HA 58/ 7Ed / HE, MEA 3=k OE =

Storage System Capability/Flexibility/Scalability, critical design maturity, e.g.

=4S ol 2E2X| A FS0l 2ast M2E, FHIY, 2|0 ItEE §EYE
Ali510{OF Bt

nalysis identifies needed reliability, maintainability, and availability characteristics
of storage systems environments

ot

HA A =38 aFArdES 25t
ZO|x|0{OF BiCt.

Capacity, flexibility, and extensibility parameters are defined that meet system
design life requirements

8% 794 121

g #aS0|

rir
J

2 MA HEES0| Zel(0ofof Birt.
Key system components are defined

£~E2|%| Of%] StEY0) X AmEL0] 53 L W
J2|£[0fOF BiCY.

Plans for redundancy are defined, including storage inedia hardware and software
capabilities and types

mjo

=Zotot &%t A=0]

NS DE|M 2R/Y2LS HToe ATEQYY £ EIES Tt AR

HA 22l 9 Hs 2374 Fojg|e{of Sk

Storage system management ar.d performance optiriization (including software
management tools to provide appropriate pariitioning/addressability) are defined

SiAE Sofl Ast S Eethe AE2(X| HIAY Ciet XS 2Has F2fotoof Sitt
Analysis defined the operational environments for the storage system, including
hardening leveis

2E2X| HA OF7|HN= thgant ZCk
Storage System Architecture. e.g.

st M2 8FE ZT0] AEE|X] A OF7 X7t 2| E[0{0F Bt

The Storage System Architecture is defined, including communications and
processing capacity

2EZ|X] HA 27 RSO0l Fol=|l OfF|HX{o] 2bHSHH Se=l0{0F it
07|0jl= Y AEZ|X| BA| Of A AEZ|X| &K|, 2291, L|0f2}Ql, 2TEI0l @7,
Ot7}O| (2 7HESICHH ASH AE2(X| 22| Zg), #e, 5+ 12|1 HolH

=Mt 22 =58 ZEHC

The types of storage system needs are defined and fully integrated into the
architecture, e.g., centralized vs. distributed storage; online, near-line, and offline
needs; archive (including hierarchical storage management, if appropriate), backup,
and restore; and data replication

2f|0| E(RAID), AEE|X| & HELIA(SAN), HERIZe AEZ|X|(NAS), ZHAA
AEZ|X| HX|(DAS) &2 AE2[X| SIEY 0] FHES0| Fo|x|1d St OFF =X of
F=05| /00 ot

Storage hardware components such as RAID, Storage Area Networks (SAN),

Network Attached Storage (NAS), and Direct Attached Storage (DAS) defined and
integrated into the architecture
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HIOJE 2| ~ZEQ0f 5HS0| Y2I|0{0F St11 OFF |0l S¢te|0{OF BHCf.
of7|ol& Ats mhd opo|aZjold Sl BF WMol =1, AZTH & A0
Oto[2f|0| M, oMol AFRE, of2f BX|, 2|1 WAt ofxe Al'd FEE|EIE

4| | =it
Data management software capabilities are defined and integrated into the
architecture, e.g., automatic file migration and transparent file retrieval; migration
between hierarchical levels;, and utilities to report on media usage, error detection,
and identification of media to be replaced
3 HOt Security, eg.
3 AR 22 201 20, AM2 SH =5)0| F2|E0fof oo
The level of user integrity (e.g., access control lists) is defined
b oot +F0| Y|L|0{0F BICY.
The level of encryption is defined
EgtE EoHsES0[ F2|E[0{ofF oLt
CDS(Contractor Data Sheet), MLS(Multi-level Secure), 22t F(Security Enclaves)t
c | |22 s#s 2ot 55 Wa Aol Holslojof Bk
The specialized security capabilities, such as CDS, MLS, and Security Enclaves, are
defined
4 H|O|E{ Hi= HtHH, Data DCistrin.ricn Methods, e.g.
HEE U AHRA UES BHOH= HO|E SAIKS] 23 S20| HO|E|0{of BTk
a A complete list of data receivers is defined that irclude; both computer and human
agents
Cret =AM 29| HO[E iz BfgI0| F2ix|ofot oMot J2fot e =/ =T
A0 Ofpt BhA, FA| /B By, 2|1 2R 32 KBHE Ao[8 AN A
b zZobgh 4= ULk
The method(s) of distributing data to the various receivers defined, e.g.,, method
to Subscribe/Publish, Push/Pull, and giobal or restricted Web-based access
HIO|E] HiZ YWES2 F2ZO{0f ot AEZ|X| OFF|HX 0| Sgt|0{OF Bhot.
c The data distribution methods are defined and integrated into the storage
architecture
5 7|s7d, Functionality, e.g.
3 =z4g S YFE XEots 7[sd2l =221y Fe= Z5H0{0F Birt.
Analysis defined the physical aspects of the functionality that supports the mission
b SAZ(MH 3 SEH0|AE) HA A X|@5h= 2BHMAZF 525 A Hx|0{0F Bt
The types of platforms (server/client) and operating systems supported are defined
HO|E A& 8l ME Z2EZ(ZAE, QAU|L|BE, SWSIO| H2|=|0{0F St XA
c OF7 |5 X0 SE=/0{oF BtCt.
The data connection/transport protocols (e.g., fiber channel, infiniband, SWCI) are
defined and integrated into the system architecture
ArgEar 22 £ ENep MTBF, MTTR &2 FH| X7 Ho|Z|0{0F BhCh
d I2Ho 2 HEob MA £E2 Q7 AFetel 0jEo| = E|0fof BiCt.
Specific reporting (e.g., usage) and maintenance metrics (e.g., MTBF/MTTR) are
defined
. HES HA & 27 ARES AO[2] 7[2XQl OiE0| RE=E|0{OF SHCf.
Mapping between metrics and system-level requirements is complete
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| % 25142l (Integrated Technical Risk Management and Mitigation)

>

|24 ZEPDR) Al MT3H0| HOX|D MWE, YAt T2NA Y BRIES
Zoioh 2ot 2[E-TX| A= S0| HMEAE 26l 27 E = A}REI_._, FXI=l3,
Z| M| Qlojof Bict.
Sound risk-handling plans, including risk mitigation processes and procedures,

shown to be in place and executed at PDR are being used, maintained, and updated
as required for the critical design

AH-Z=X A= S2 =XE Foh7| flet SHAX|IE Zeoto{0F 5t SHA X7t 2t

= ==

EOfME O MESH =X|7t 2R E[0{OF BHCf.

The risk-handling plans include thresholds for taking action, and appropriate
actions have been taken when thresholds are breached

eitst Z2hA 8 BAE2 7HSSHO{oF Sk, CRE 2ol Z=A|HeHSO|
Alg|0fof B},

The risk mitigation processes and procedures are feasible, and alternative courses
of action are identified

AY-Z=X A=S2 A, B2 d=2oEY, J2|1 MO BE FH0A2l AH
TEO| ZTEF2 Mt @Az T-S 0| HYSHK|E =Of0F Bt

- U3

Risk-handling plans demonstrate that the degree of risk in all aspects of the system,
segment, interdependency, and program is acceptable to proceed to detailed
design of end items

MHAEAS Slo) 712 AHEPOR) Al HLE S8 H-+F0| AU~ wot

gl

o =x
ZZMAS2 ABE/00F 5t 7|=2tE[O{OF 51, Che Q%ZZ ot o= ULk
Integrated system-level risk reduction approachies and processes developed b

PDR are verified and baselined for the critical design and can encompass suc
items as:

The 5|gn|f|cant progran.—level risks (tefhnlcai/perf(*rmance, cost, and schedule)

Y He 4, 24 FH X 20E 9o it HO|HMHOIA/E S

Risk management database/tools for risk metrics collection, analysis, tracking, and
reporting

e el/da FEE, ARl S8 OIAHAZ(IMP)/ESY ORAEYFEIMS) X
AL TR(WBS)0]| et o|Edur AZAE e Ho2(2F) A=

Risk mitigation/reduction strategies, burn-down plans that are linked to
dependencies to the Program IMP/IMS and WBS

A&HQl 9 DUEZ/UE, A B2t U S2¢

Continuous risk monitoring/review, identification, assessment, and ranking

712 Y MEZ=H| ===(TRL % MRL) H7} 8l M

Technology and manufactunng readiness level (TRL and MRL) assessments and
metrics

QP E™IE M, Requirements risk assessment metrics

ST, 37| N2lAE MEY 9%, M8E 1SS JITE WA Mg, dzin
Ameslof g 25 U £51 22 23EY0| 045 2 B

Critical risk management of software issues, e.g, complexity, size, processing speed,
throughput, schedules, COTS availability, legacy reuse suitability, and software
development processes and tools

=& IS gl Z2HQ /I™HEt
A comprehensive risk assessment for the follow-on phases
7|2=H|==(TRL) ¥ XM|E=H|==(MRL) "It X

TRL and MRL assessment metrlcs
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O ANd<HSHHE(TRR)
o B3 HE JIE H 2
A LFAIEHS, Requirements
=2 Alel O[HIENM HBSHZ|Z A2E 2FAIYE2 Be S2&E HEARYSS
1 ZSHOOF BiC.
The requirements planned to be verified at this test verification event include all
approved changes
B A7, Design
SMEAHE(CDR) 0|2 2t OfiHot 2AHE: g2| ASAHY =2oH k=
) D[} AL QtelCt
Any design changes made since CDR shall not adversely affect this test verification
event
C Al A=l Test Plans
1 Al Al=lel 2= B Ald2 5012 =S3H0{of Sttt
All changes to the test plan have been approved
£ 917 AI0| HIGE A3 7SS BE TARRES| AN UES 25 013
, 28| 273I0{0F Bhc
The test plan, with ail changes incorporated, remains sufficiently robust to ensure
the full verification of all requirements
3 Al A=l2 27E 45 Ent =30 LXISHHof olict.
The test plan is consistent with the raquired verification methods and levels
D A" H™x}, Test Procedures
Al Rr=zeb ePH Z42e| Allof| civt Al EXS2 5% Algo 2EE 2=
QTFMSES BB sk SHot, ISR, A5 HOF St
1 The test procedures for each test case, together with the test data, are correct,
complete, and sufficiently robust to verify all of the requirements allocated to the
test case
5 A BXE2 27E 43 SE =20 LX[Stofof ook
The test procedures are consistent with the required verification methods and levels
3 A BXE2 BhE 7ted 2HE &9 JMS| A& 0foF Stot
The test procedures are sufficiently detailed to be repeatable
4 Al BXE2 SE Alg A=S matof oot
The test procedures are in compliance with the approved test plan
5 OfE[AI>(dry run)OfA] ROITI 2= 28SHAS2 Al RS0 BHY&[0{0F BiC.
All redlines from dry runs have been incorporated into the test procedures
E FEXM, Traceability
Al S Al AHOJAS9| QARSI RFAS0| ABEOE AldZAE e
1 et FHJ0| MSE0fof BiC.
Bidirectional traceability is provided between the requirements under test and the
test cases and test procedures in which the requirements will be verified
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g5 Ho d4E 7|& H 1
5 FHE2 g=ota, sk, AR ofof St
The traceability is correct, complete, and consistent
2t2to| QAo AEO0| 2tEEl= Alg ZXt BHAZH AEE|0{0F SHot
3 Identification of the test procedures’ steps is provided where the verification of
each requirement is completed
F %|Z8HE 9| 7|=(fCik), Description of the EI
1 A xBg=2 P Folx|0{0F Bt
The EI under test is clearly defined
2T 52 dyte] =20 Qs SoSH| |0{of 5ta, Z42fof X|F k= StEYof
7 2 AZEQ0 PEEL Ed2 EMIE|0{0F BIC.
The El is under configuration control by the CM organization, and the configuration
of each EI hardware and software component is documented
G x|EZeEo| 28™ 9 ZEE, FI Problems and Deficiencies
SHEQI0f U ADEYOIS B3 XFYRL USAIH OMES ANz £2
1 UZ S0l 2MEEICOF SHoh
The El including hardware and software, is sufficiantly mature to begin the
verification testing event
AES HF S0 O3t FEE 43 1 E8 2 BHES £ 2SO D)ZR
, RN S oF Ect,
No severity 1 or 2 problems or deficiencies are open for the portion of the EI
undergoing test
H Al 24, Test Environment
SI=90l 9l ATEY OIS Eilst AlY BASS AlHY RPAYSS HFo
1 AEH7|0 =35 ZUBH0{0F BICt.
The test environment, including hardware and software, is sufficiently robust to
adequately verify the requirements under test
SIERIY X AZEQIOE Zoloh A2t S0| d3AIHS AUH|of S
75 | 8 Ao|2ts AS TS| 4T AlH To| =2 UF0
5 &[0fof BHt.
Sufficient validation has occurred prior to the verification test event to ensure that
the test environment, including hardware and software, will correctly perform the
functions necessary to support the verification testing event
Al stE2 dyta] Z2|0f| s FSH |0fof 5k, Al 2tyel 242t +4F
3 dY2 M=t =[0{0F BiCt.
The test environment is under configuration control by the CM organization, and
the configuration of each component of the test environment is documented
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g5 Ho d4E 7|& H 1
37, 9&t, 22l Processes, Roles, and Responsibilities
SHEZD 2E MY S & = UARE Al & S m2tof g Al
1 Z2M2S0| Eof & & 1 g} &|0{O0F BiCt.
Processes to be followed during test execution are defined and documented and
will result in a controlled and disciplined test execution
HEXRHAYAD) X Y20 CHeh Y7 S MYo| & F|=|0{OF SHrf.
2 Personnel roles and responsibilities are well defined, both for the contractor and
Government
5 ZRLZS Gl Mol U G CISAES BHT & AU OHF SE5/0(0} STt
The presence and role of QA personnel is sufficient to ensure:
ANYESEE WOk Bict.
a .
The test process is followed
Alg +d2 282N ZA=teE RHE 7IFHM SOl A BX=S A2
. wfatof it
Test execution rigorously fol ows the test procedures with any deviations
documented as redliries
A & 25 BE 2HE = 22 HEs dH2 2 M3t &|0f0f Shot
c All problems or deficiencies encountered during testing are documented on the
appropriate forms
Alg AR Al &, A" BEEL d2.0 8|Ede ASS Zeotd, Algel +=A
d LHES Al LX|of o) 7|E35r5{0f Bict.
The test log faithfully documenis the exccution of the test, including test start,
test end, interrupticns, 2nd ancmalies
Alg 2H™, Test schedules
1 Al 282 7s5t0{0F ohot
Test schedules are feasible
Al H|stAE, Test Limitations
1 Ofifeh AlMSAEE AZlEl 27ANtel AF 30| g2 DIMM= ¢ ECk
Any test limitations will not affect the ability to verify the planned requirements
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The following testing information shall be available for the FCA team:

gde=s ok AlEA=—NM, #4M, ZIeUE, BAL 2|2 EOM
Test plans, specifications, descriptions, procedures, and reports for the configuration item

0j2] SOIE XHE7} 7|25l SO HBHO2 SUEAH JSABEC| 2N 22

A complete list of successfully accomplished functional tests during which
pre-acceptance data was recorded

ME AERIZ7E 7| 22X @S O, 952 7IsAlgdEel st 55
A complete list of successful functional tests if detailed test data is not recorded

HALE 2HA Aoz +AHES AAMO| Q3 27 (AL SR G2
T|SAEES eHst 22

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

WA AT A0 ZiE

Preproduction and producticn test results

SUE AEEXIR} AUSE K22 +-EOK= A2 M0 HAIE FddgR9|
‘452 B35 Mo FRES Il oIF f-tifekg SFAI71710] S=5H0F BiCt
Testing accomplished with the approved test procedures and validated data
(witnessed) should be sufﬁqent to ensurz cerfiguration item performance as set
forth in the specificaticn Section 3 and meet the quaiity assurance provisions and
qualification requirements contained in Section 4

Algdsh= 39t 25| HSE + Bl 8SH+E2 flol MBS M 22 Al=2go]Mo]

= =
TAE|OMO[BICE. O]2{et A =2 A|S|0)412] Zik= AAM0| 7|2E Edese
‘45 RS2 26i 52 = AS Aoich

For those performance parameters that cannot completely be verified during
testing, adequate analysis or simulation shall have been accomplished. The results
of the analysis or simulations will be sufficient to ensure configuration item
performance as outlined in the specification.

FCARIO| ofsf AMEE A|FEnA, EXIM, HIO|E|S2 FCA 2|o& ZdS ol
A8 E|0ZICH

Test reports, procedures, and data used by the FCA team are to be made a matter
of record in the FCA minutes

BYBSO| Ao} LR EM(EH) S AAXT} ABXIET HSEE BYBS)
=LA 42 EMRICkE AS 23517 ¢l A& ECh
A list of the contractor's internal documentation (drawings) of the configuration

item is to be reviewed to ensure that the contractor has documented the physical
configuration of the configuration item for which the test data is verified

SoE SIEAILEFHWA) FEe| EHE2 HITO| Xl AHXiz7}
EHo| ZoE|AL 22 EHE SOl MSES =S| floi MEHoz MEY
E[0{X{0F siC}.

Drawings of HWCI parts that are to be provisioned should be selectively sampled

to assure that test data essential to manufacturing are included on, or furnished
with, the drawings
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Configuration Items (Cls) that fail to pass quality assurance test provisions are to
be analyzed as to the cause of failure to pass. Appropriate corrections shall be
made to both the CI and associated engineering data before a CI is subjected
to requalification.

=M} 7H8E|ojof & StEor HAFE AZEQ0], 2|0 HYAFS LUl
FCAO|M +¥x|ojof & MASS =telstr| flet HEZ 7HREI0{OF BiCt
A checklist shall be developed that identifies documentation and hardware and

computer software to be available and tasks to be accomplished at the FCA for
the configuration item. See Pre-FCA check sheet.

HAE 22 F71HQl AlE2 of2f K 3. S £4510] $™E|0{x{of Stk

Retests or additional tests shall be performed to assure compliance with paragraph
704.3

S HAAEO| 2=Extoixt Qo= Q10| 7igst HEF0| isiM=
FCAS| $2Eol 227} golEof Rck

Partial completion of the FCA for those configuration items whose qualification
is contingent upon completion of integrated systems testing is acknowledged

AZEQ0| HABBEWCHS §i5, Ol2Hel F71Q RFARR0| HSE|0{of Bt
For SWCIs the following additional requirements shali apply:

AURNERD = 7HE SZERA0 AYEHFESWCO o =H2l(audit) S2I 240 Chist
QobE N(ABEHQ YKol AlSZnt G LU SE FCAEIY| XS0} Sk
Haptoz, EOIO= SELX Rot SWI 2741%;, (8 o=0| Cheh X otkl=
S 2M, M|oHEl 24 OFL|2} HEEm 1 AJFE 0T 7| #HE MQHECPs)0f| Chieh 2,
J2|3 MA SWC Al ==0f Chzh lEbg e L HE|o|M, EdE A®E OfLt
=HZOFS0| Chet 2= =ot=0j0f BiCt.

The contractor is to provide the FCA teami with a briefing for each SWCI being
audited and delineate the test results and findings for each SWCL. As a minimum,
the discussion is to include SWCI 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 SWCI test effort,
delineating problem areas as well as accomplishments

ARl A[EAZIM, 7|SEM S, 1211 MAHSO| EQl(audito] 0|F0{X| 1,
Axol AlgRIZe} HmECE 1 ZMEL AN HHES 2l HYHo(o}
Ct. 2gAlE2 EMeE|d FCA 2|9|89 URT} FIL) BE 2SS9 ARE2
2ot 285D FMBE|OfOF BiC.

An audit of the formal test plans, descriptions, and procedures are to be made
and compared against the official test data. The results are to be checked for
completeness and accuracy. Deficiencies are to be documented and made a part

of the FCA minutes. Completion dates for all discrepancies are to be clearly
established and documented

0= 1O Okl Ok
J

AZEL0f A|HETIAO| 20l(audit)2 207t HekstH SWC AHES 2AXSH
7|s@@a)ste A=KE LESH| 2l +AELE

An audit of the Software Test Reports are to be performed to validate that the
reports are accurate and completely describe the SWCI tests

SOE 2= 7|eHd MeHECPs)2 7|eXe st 452 BB fld &
Z|O{OF BiCY.

All ECPs that have been approved are to be reviewed to ensure that they have
been technically incorporated and verified
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5 All updates to previously delivered documents are to be reviewed to ensure
accuracy and consistency throughout the documentation set
PDR & CDR 2IQ|E 52 E& LAAISO0| SYELD JAZE[JU=XIE EFSH| 2ok
6 TES| ZAHZ[O{OF ShCt
Preliminary and Critical Design Review minutes are to be examined to ensure that
all findings have been incorporated and completed
SWCSOf CHsl QAELOo|A 2 ARSIl 0F TARES2| Alglo] HEL|0{0F
. St}
The interface requirements and the testing of these requirements are to be
reviewed for SWCls
YAIE 27Artel &5 Qs HOIEH0|A Y, 2AE2|X| &Y At=ef EO|Y,
o ax EXS HESHL.
Review database characteristics, storage aiiocation data and timing, and sequencing
characteristics for compliance with specified requirements
& TK|ALE (Post-Audit Actions)
£ FCA S8 2, AYXICNLE D= FCA 3|Q152] A2 3 2ZI5tn HYZoHof SHCt.
Can é Aof7| 8 FCAS| YT EQl 0| FalMB e (PCA) >3 QMBS
BHESICH: A2 EASHEA FCAQ] RIS RAMCE SX|efof Sk,
A After completion of a specific FCA, the confractor shall publish and distribute copies
of FCA minutes. The contracting agenzy cfficially acknowledges completion of the
FCA with the indicaticn that successful performance of an FCA satisfies the
requirements for the conduct of the PFA
FCAS| O|ALHE2 AHAUXHZHEXhOI 2ol F&S= JHLI| 50| 7|ZE|0{ X0} SiCt.
B The accomplishment of the FCA snali be recorded on the configuration item
Development Record by the contractor.
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The PRR shall be conducted to provide a mechanism to assist the government
in evaluation of the production risks and the contractor's methodology to manage
those risks.
5 4l 7FX| £8 PRR H@r7teA L= Ctea} Zc}
The four major PRR evaluation elements are:
AAE THE|
o€ SO0 "=AHQl EF"0f kot A= O|= M= 20| HOitE & #2391
1 22|E=7t0 =¥ 8 ®F= Aol
Production Management, e.g.,, address “Organizational Assurance,” focusing on how
well the manufacturing organization is structured and managed
AHA} DS}
OL- O™
g =0, "di7tsd EF"0 &5 Z2 2 0l= MF0| di7tsdES s oA
A M=t S, 37, 18|10 ATt FolR0/=X] o M= AHYS
K| ASE7| 25 AgdEHiS0| 7HESXE EBsH| 28l ofHst A=lo| &
2 ElQl=Tlo £FE s ol
Production Engineering, e.g., address “Producibility Assurance,” focusing on how
the product has been designed for producibiiity, and what pIannmg as been
accomplished to ensure methods, processas, and test equipment has been defined
and are available tc support manufacturing operatiors
Mt 2
HE 50| " BT 2o 212 OfEA NZE/42H0] A=le|n HAE|=7to
3 ETSE = '9<—|—'.: Z0|ct
Production Operations, e.g., address “Process Assurance” focusing on how
manufacturing/production wil! be planned and executed
HNE B < DLEl 0] Q3 3
olE =0, FE0| {EA X&0l 2AOXD HE2l FHO| HEA F1E2
4 AT X[=7t0] 2tet 0|t
Product Assurance, e.g., address how quality has been designed into the product
and how product quality will be pursued and verified
MAFZEH|AME] QIS Ao Bb
HEOM o=z 7H2FEIE %._FBI ei|l= F2 HA =SAY +=EF7|0AM
S0 IYO|CE. PRRES 2ot MK QI =H| QHHE flsl, T = A 27| HIAK
POC)2t AHIFRIHERD B2 "ditEH|HEl HE S(tool) AFEXL QFLHA(AFSCR
84-2)" AF8S Y =+ O'Ef O| QM= CHZ2| 7|—-01| el =8 240 g
Zotet "*—’Fﬁ’éﬁe 'I'l e AL SHES FolSH;
Production Readiness Risk Calculations Methodology: Managing risk during the
transition from development to production is a critical task in the life cycle of
major system acquisition programs. For specific preparation guidance for PRR, the
C POC/Contractor team ma% elect to use the Production Readiness Review Tool User's
Guide (AFSCR 84-2), which defines the risk calculation methodology for the
major-element |mpact assessment and scoring according to the following criteria:
Impact Assessment @aF 7} Impact Scope ¥t H2
None 92 0
Insignificant AfA%t 1
Minor =2 2
Major &Clgt 3
Catastrophic X|HH ¢ 4
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Risk score is the product of the probability assessment and the impact. For example,
if the probability assessment for a given evaluation element is 70%, and the
associated impact assessment is major, the calculated risk score would be 0.70
* 3 = 2.1 The result is compared to the threshold values entered by the PRR team.

HHHE fled@7t= 7HE G2t 220 O ALH=|OTIC. 0|42 =49 o{X|7t
U= YZYO|CE L& QA2 THofofl ok 84 L] O HIt @47t 11 2[H0|H
A ol 247 19 @ < ACHD FFoICE Of =40 gt #itjojzH2 1 JHE
AARS F|ofO| HEiZ FOHOF St Sh= O O] S0, neHe2 e
Off BVt 247t Aoz HEE £2 245 R ol 8 4= FF
A7) 09[R0[7| IH20H| 10| £|0{0f 51H, 338 2= N PRR2 2 247}
ARAHol7| 2o neFPez EIIEOX|= Aotk HEE 6 2E A=}
7HE351| WEof, ot T =Ho| PIIE Tdsts A2 e[HY YZHe2
HO[Lt Z} PRR & = A%47|2 HFRHPOC) o AAXCHEAN) 2 50| 0f

HoEE +80l7|E HotsAl O|FE FHEA| 12{sHof SiCf.

An overall risk assessment is calculated for individual evaluation elements. This
is a controversial approach; some have argued that if any evaluation element within
a subelement is high risk, then the entire sub-element should also be rated to
be high risk. The counter to this argument is that tre concept could itself be taken
to its extreme. For exarnple, if siny evaluation element rated high risk necessitates
the sub-element as high risk, T7ien the major-element vwould have to be rated high
risk because a sub-element is Figh risk, and ultimateiy the entire PRR would have
to be rated high risk since a major-element is high risk. Since all data is available
for review, roll ing up the risk assessment for sumrnary and outbrief purposes
appears to be a reasonable approach, but each PRR PQC and/or Contractor team
should consider whether they wish to accept this apwroach.

r

MA B Xl &, Production Processing @nd Fabrication

23

ALGROHERD= 7| AR Y, =T5te Sact Ao ArgE BAEC| 252
23517| flet HH=S +EOl0F © HEl 2 |20 et 7| =0]
FA|Z|O{OF StCt. it O EEZ FOI% 2A40f s & 2w ditEl Z=0]
HEEl ZYK|E =eldloF ottt 7| AR/, ZH|, 2|1 FXS2 2 d¢2 20
osf o Wt 52 2 SF2| BlekF, Mzl &4, &4, &, 88 Y,
S22 2o Z2 dF55)7t 42 I X 2Fx[0fof Sk

Certification: The contractor shall establish a method to certify the qualification
of the machines, equipment, and procedures used in complex, critical operations.
Records shall be maintained of the qualifying tests performed and the results of
such tests. Validation prior to production shall include measurements made on
the first article produced for a given design. Machines, equipment, and procedures
shall be recertified as indicated necessary by the results of quality trends or when
major process changes are made (i.e., such items as material thickness, design,
power source, capacity, voltage, or density)

00
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g4 29 74 SH
AARHLERD= SIEQIN FAMOM Z2E HZE 29 24 SH 2SS 4E
AESHOF S, O EXSO0| MZE, A, ME, 2& 70| StE0E HES| HIEE
NEEIA=RIE 2F3HO0F SHCf. SHOM A2 F7Hez FEHES0 2l
HLEHY &[00f BhCt

Cleanliness, Contamination, and Corrosion Control: The contractor shall review and
identify the cleanliness, contamination, and corrosion control requirements derived
from hardware specifications and ensure that procedures are developed to
adequately protect the hardware during manufacturing, test, storage, and
transportation. Implementation of controls shall be monitored by quality assurance
on a regular basis




il
I

oot
o
rE
fot

d4E 7|=

H| o

=2|H 2tgol FX

ASFONEAD= F7|Hel ZAE Sof ZE &Y A MYSFo|A E32/0] ofst
SIERIO{0 &41F Qe HEf7F HiRE =5 =2|Xe HE(RE 55 =Y,
LAY HIX|, = 7|47 EH|2| HiX|)O| SH Z|0{0F SHCf.

Control of Physical Environment: The contractor shall ensure through periodic audit
that the physical environment (such as temperature, humidity, light, arrangement
of work areas, or arrangement of machines and equipment) is controlled to
preclude inadvertent damage to hardware and to prevent unsafe conditions in all
work and storage areas
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S5Y MR, SEAE, 7IELX|, 22|30 Al M=o HEd A= 8 o|sut
= £ fIst EM0f Cist £ X[HES Zeol0j0F oty M3kE= X2|E
Qo MHE 45U H2E2 S+ FARSD 2E

S =0fl EAH EAIZALE 2| BE BABOL BlCt 0|5 E552 42| 52 2=
MOFDoM FEO| =5 AU A /XS EAS{OF BICL Of2fot F2552
TEEOF)E= AlZL F7|, 52 =0 ZAH O 7| H0|0& MAXSZ ZARSHOF
oLk SR(UR)E= A2 7| 2 83 7i 552 2Ha|H el 2yo| ot
CHE LES HEAIZI7L:, HES| MuiX|gte 2 AMEE|0fof oiCh. MEiE 2
TIES0 et dE= HEE HEXH W 7|E2 HBYS AT [l
F7|Ho2 +HE[00F ot

Critical Item Quality Control Requirements: Tihie contractor shall establish and
maintain appropriate critical item controi. Manufacturing shall include any special
instructions in the eppropriate pianning shoo folders, process plans, log books,
and related documents controlling the rnanufacturing and movement applicable
to in-house manufacturing. Ccmponents or materiais selected for preferential
treatment shall be conspicuously markec or tagjed to alert personnel of special
requirements. These items shall be segregated or have distinctively marked fixtures
and locations in all stock rooms, and hsiding and staging areas. Such items shall
be re uIarP/ and systematically inspected for condition of expired time, cycle, or
calendar life. Items with expired time, cycle, or calendar life are to be identified
as nonconforming and oroperly disnositioned. Reviews of selected critical
components shail be periodicaily conducted to verify the adequacy of work
instructions and standards being used
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Critical Item Verification: For each critical item, beginning at the start of assembly
and at progressive levels of assembly and test, the contractor's quality organization
shall verify that the contract, drawing, and specification requirements have been
met for all such articles and materials, procured or produced. Anomalies, including
trends, deviations from expected norms, and marginal conditions, shall be
identified. Detailed assessment of the quality of these items and their manufacture
shall include:
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BEHYOZ ERLIX| fi= 2 22 7|80 D|2Els 352 FEdke daHel 24 2
HiX] EME2 A

Identification of potential design and layout problems that could cause latent
defects or marginal performance
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b Verification that current manufacturing test methods and controls are producing
repeatable products
L OffH Mz=e| M7t FHHQ SSUHS) YE(EE O ZEo )00 2l
C | |dzE s s ws AE
A review of manufacturing problems, if any, that could be alleviated by additional
(or revision of) engineering information
Tach Haot A AIFEX| ofdf HYED AFEE X0 et AF
d Verification that critical parameters are measured and verified by applicable test
procedures
AF, HiX|, ==X, 52 ADANSS2 HES 7|ED 02| O|HAI=E CHESI
.|| moraCE
Decisions, dispositions, corrective actions, or recommendations are evaluated
against appropriate criteria and previous history data
dE F 7|1 ZEIRAL 52 BEE Ol vid2 24 BIKSHO BRSO oot
f Anomalies noted or observed during review are analyzed, evaluated, and
dispositioned
JEARYER Mo HERY, HEEel "wE7|FE" 9| LRIt E[0{0f BHCf.
g Records are progressively reviewed and made part of the overall “Acceptance
Criteria”
RZE MEfot ASRNE 1o KOIY Ag L ofZ
h Identification and resolution of the differences between as-built and design
documentation
TEHQ (OB A 22 ZoR = BA)DF =S H 7, 0|2 QI%H O|XtE 0l
i ZetSS MESH| flot dnf 8L 28X M) HE
A review of failure and discrepancy regorts to identify underlying causes (symptoms
or manifestations) and a summary of overstress and induced secondary failures
HH7| LHHMO|(ESD) A=
7| SN A= o|to| Z=S ISt BR7} =BIx|0fOF STt 0|2t 22 HX=
7| g@o Rgsl F52| Mg S48 25| /it BSU|s9| MES
6 Zoof Stoh Hadtoz, 070 CHeArES0| ZE|Ofof BiCt.
Electrostatic Discharge Control (ESD) Program: Procedures shall be established for
the surveillance of the electrostatic discharge control program implementation. This
shall include identification of items susceptible to electrostatic discharge and
protective features to prevent such damage. As a minimum this should include:
3 a4 7l
Design criteria
b EoFE Tgdm B39
Protected work areas and protective clothing
|| 3% Holet 715 J1E
Process controls and workmanship standards
4| [#H2 =2 es My
Handling, packaging, transportation, and storage
n8EH
e .
Training
e EEEXN
Marking of documentation, and hardware
SQIE 7| YK O(ESD) A AS | LS =+Ql(audit) A=l
9 Audit plan for certified ESD workstations
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7 Nondestructive Evaluation: Nondestructive evaluation methods and verification
techniques (and attendant equipment and facilities), which are used to perform
quantitative measurements, integrity analysis, and nondestructive testing, shall be
controlled and integrated into the contractor's qualification, calibration,
certification, and standards procedures. Nondestructive evaluations for hardware
flight configurations shall be performed by personnel proficient and certified in
the scientific field involved
2HdE A 'i AI%
ASfEl HEFZFC MY =22 MY O|F0, AAXCHLRNE ZE YR
TEEAEA QFEEI = 2o WEX| fie £ 0|7350| AL ACkE AS
2357|852 M= S Al 7hof 2 E Aol %74%% HESOF BiCY.
3 AARCONER)E XSHE 7150 =AMA 72 2SS FXISHOF Stk
Completed Item Inspecticin and Test: Prior to shipment or storage of a contract
end item, the contractor shall review objective evidence generated during
manufacturing and test of tiie ‘iein to ensure that all work sequences have been
satisfactorily completed and that all nonconformance issues have been resolved.
The contractor shall maintain records and findings of final review.
EAX 2™
AAXNERNS FRES =2 SEQ BlEsS YElol| S8l A EEl= 7™
WOl EHOfSHOF St 0|42 XtAQIES B2 2N 2ot A A 7|eE M2t
Mz SFof st S8%2 B7t2 T-J=/0{0F BICh X240t 2 CHEAR S0
. 22{5/0{0f BHC.
Statistical Process Control: The contractor’'s quality assurance organization shall
participate in development of techniques used to controi process variability. This
should consist of the independent evaluations of design disclosure technical
documentation and manufacturing processes by qualified personnel. As a
minimum, consider that:
sast 52 SE52 ME FE 12|2 HSE[00F Bk
a . : . .
Critical quality characteristics are identified, measured, and verified
|| ABE = AERE R0} Sk
Data is collected from points of measurement
22| ot S Hets ME 14 o= UM FX|2[0{0F BlCt.
C Control limits and tolerance variations are maintained within product specification
limits
ot Sl A =X flot XS YES0| +EEL, 7t H=S flot m=H0|
4| | A2 Slofor sk

Procedures and methods are established for preventive and corrective actions, and
feedback is provided to design and manufacturing
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Drawing and Manufacturing Instruction Sheet Review Instructions:

%3 0%

F 5 Aofr|2e| PCA S0 F0f ofglf MEEl= St= /i F=0] et =
BAE HZXHXEHME LIEH = HoEs d2hds 280t S¢(7|g) =Hut
FE00] BHAE SOlEl HAMS Zelotl JA=XE ES0P7| 2ol HEE[0{0f
OICh Y7 5 A 27| 2te| PCA 32 F0f oo 2 X|A|F[X| ARACHH, = HIf
2E MZXAXHAMO| CHet HAR=E EfES MEE 7|E22 dE 5 ULk O
AES| FH2 M=HMYX|HM7t =HO| Zotel RE A MEAIS =9
Htotl U=XE ESots AOICh SIEQNZF MZZYREML LX|Z[A
USOR|7| W20, MZ=ZAKXFHMAt A MEWE, D2[1 =HOAMS] HEAN
7t Xto[F2 £Z0| ot=gofo] HHHL|OFE ZAOlC.

A representative number of drawings and associated manufacturing instruction
sheets for each item of hardware, identified by the contracting agency
co-chairperson, shall be reviewed tc deieimine their accuracy and ensure that they
include the authorized changes reflected in ihe engineering drawings and the
hardware. Unless otherwise directed by the contracting agency co-chairperson,
inspection of drawings and associated manufacturing instruction sheets may be
accomplished on a valid sa g basis. The purpose of this review is to ensure
that the manufacturing instru:tion sheets accurately reflect all design details
contained in the drawings. Sirice the hardware is built in accordance with the
manufacturing instruction sheets, any discrepancies ketaeen the instruction sheets
anddthe design detzils and changes in the arawings will also be reflected in the
ardware

Ot Of

CtSAret 22 F|asto] FEot AE e 7HE SO 7|SE[0foF Bt
The following minimum information shall be recorced for each drawing reviewed:

CEHHS/H=OIEEA 28
Drawing numbe:/title (inciude revision letter)

EH IR
Date of drawing approval

AESARI AN S2AZEXL HS, 50 SNE T H)

List of manufacturing instruction sheets (numbers with change letter/titles and date
of approval) associated with this drawing

Xto| /2l A
Discrepancies/comments

SO gtEEl 2EHSo| MES MESCE Aol #F M
235h7| flsfl Hdsta, HEst £50| A2 2X[=o A
SIERIY = HWCDE HASHC.

Select a sample of part numbers reflected on the drawing. Check to ensure

compatibility with the Program Parts Selection List, and examine the HWCI to
ensure that the proper parts are actually installed
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As a minimum, the following inspections shall be accomplished for each drawing
and associated manufacturing instruction sheets:

MZELRIEMOIM AlEE= =F Ho= 7H Z20)| Biz=E =3ap LX[SHOf oit.

Drawing number identified on manufacturing instruction sheet should match latest
released drawing

MZZAXHAML A S22 EHOA AEE= AX{QF BHEA] LX[SHOF SHCL.

i R B

List of materials on manufacturing instruction sheets should match materials
identified on the drawing

EHOM 2¥EEs 2E 2 XH2 MEMYXHMO = BHEA] FA|E[0{0F BICf.

All special instructions called out on the drawing should be on the manufacturing
instruction sheets

CHOM @FE 2= X5, SAL ORE] S2 MZHYXEMOMZ BHEAl Al
Z|O{OF BiCt.

All dimensions, tolerances, finishes, etc, called out on the drawing should be
identified on the manufacturing instruction sheets

EHOM 2E8E 2ZE S5 38392 MZHYXHMOME BEA] 4 Z|0{0f SiCf.

All special processes called out on the drawing should be identified on the
manufacturing instruction sheets

EHOM et 3TY 42 £EH3, O2(0 LT BA
O M BEEA| AlEE|ofof Bhct.

Nomenclature descr ptions, part numbers, ar.d serial humber markings called out
on the drawing should be identified on the manufacturing instruction sheets

MZ=EAXIHAM

rir

BE SQE BBZARO| Y=o BGENRERE #loty| lof =Rt 2HE

[ . oo™ [ W

HEXIQRAME HEsHCY,

Review drawings and assaciated manufacturing instruction sheets to ascertain that
all approved changes have been incorporated into the configuration item

Be 0Ol HEED MER[A=XIE EF5H7| 6 7 7|52 HAST
Check release record to ensure that all drawings reviewed are identified

= HEE 57 Olyel FEBT HAMSE Tt Qe = 8 7|Feth

Record the number of any drawings containing more than five outstanding changes
attached to the drawing

¢ EH22RH 85 TR ZE7K|S| A58S Il 5= YdSEHWA)S

FR ZYEUI 52 SULAS HHICL

Check the drawings of a major assembly and/or black box of the hardware
configuration item for continuity from top drawing down to piece-part drawing

HUXICHEXDLl 7| HHE AMAIQ Mitx|ln = "HYo| HiEE J|E X2E
deotA| sl A=XIE 2Qlsty| Lol ot HESH ERefe| XFHE! H|un S
Soll SIESIO FHUSZHWA) 7|0 Cist 2= 7|52 HESof BHCf o[22
ol "ol $E|RE AES BE5T| flo SCHIL=RI(PCA) o[H S
FE|R&e| Y HZS Zgeict

Review of all records of baseline configuration for the HWCI by direct comparison
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 prior to PCA
to ensure the delivery of currently configured spares.
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AAXHHEIh] 7| HiE 3 HASH HA<L| ZHQl(audit)2 3F A 7|=HE9
SAEQl HjZ=Tt HAESHA SEHMEl=XIE 45| 57| {8t 210|Ck CF30| 2HE
Zaptol oot sEH2 AAXCHEIHS ZIE HIE JIF MHAE 7o)
HAXHHRRD2| FAL, MA, 22|30 ”XHS0| AFZE|0{of BiC). 7|2 27 AN 2|0
F7ME BRE2 AIUXCHERDL] WR MAL| YT = ZHEE|0jof $iC. HE =
Aot 2tel EEHESOHE[QAQAR)O] ATt 7|EAFE2 AUXICHEXhe| HH 2
7ha 220 1 M5 ZHY| 9 5xo= HAEY 4 Ut

Audit of contractor's engineering release and change control system to 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
required of the contractor's engineering release records system. The contractor's
formats, systems, and procedures are to be used. Information in addition to the
basic requirements shall be considered part of the contractor's internal system.
Contract Administration Office (CAO) Quality Assurance Representative (QAR)
records can be reviewed for the purpose of determining the contractor’s present
and most recent past performance.

Hapt=2, ChSAFEe| Rt 71ESICHH of Ho| vl = 7|50f ZatE|o{MA 7HE
EHHSO| CHol AIXHHEXDR} SH2| AI2fAL, 22 THofxiof 2I8H H[Sk|0{oF St
As a minimum, the following informaticn shall be contained on one release record

supplied b?/ the contractor, subcontractor, or vendor for each drawing number,
if applicable:

AHD, MY OIS, RAES
Serial numbers, top drawing number, specification iiumber

EHMS, M= ZEfS, J[a, HIZEAL BEZRL WAEA BIZEAL, 7|sHE
X|IA|(ECO) Bz

Drawing number, title, code numider, nuraber of sheets, date of release, change
letter, date of change letter releace, engineering change order (ECO) number

ASRHONLERDL] HIZ 75 X 2AM2t= ChEAts 28Y + ACE
The contractor's release function and documentsiion shall be capable of determining:

(BEFES FAIEH o2l FEBe 2] Cagi@A] e 21R) 20N 279

The composition of any part at any level in terms of subordinate part numbers
(disregard standard parts)

BEEES 0|8t =EHE et REHSE AES X9l Al =8
The next higher assembly using the part number, except for assembly into standard
parts

HASE e C12 Yass B 2EHs 52 2Edsol X3
The composition of the configuration item or part number with respect to other
configuration items or part numbers

SR EO| AFEE =1 2 LS (O|A2 dddaS YU fe

FA AR OlsH #==2| AKX A= HEEX| WH=Ct)
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 configuration items.)

SYe=0l| oot F2 £ 2TS| HiZEE HEARSO| gt MY

The accountability of changes that have been partially or completely released
against the configuration item

Ol BIZFOIN HABSI YRvS KBy

The configuration item and serial number effectivity of any change
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B2 S 4E 7I1E i
O HlEE FEFHS0M AEE #E 42 £ HEE FEH2
7 The standard specification number or standard part numbers used within any
nonstandard part number
SHAISFAL EOIAL 82 SEAF FEH2 L A E AGNONERD) #AZM 2t 14
g SH #s

The contractor specification document and specification control numbers
associated with any subcontractor, vendor, or supplier part number

71& Hi= MA X 2BE EMt= CIBAFSES € = A0{OF T}
The engineering release system and associated documentation shall be capable of:

MAAISS AT e = Ao 2o ofs) ZAIMoR 2|0 CixE HAof
st 7|22 QXIS

1 e - . .

Identifying changes and retaining records of superseded configurations formally
accepted by the contracting agency

HME sge flot 2= 7|s8d HZE AEottt Ol2ist 7|sHEg2 2HE5H
e D SASR0| BAEOl 4§ O[XOj HHHE|O{oF BHC.

2 Identifying all engineering changes released for production incorporation. These
changes are to be completely released and incorporated prior to formal acceptance
of the configuration item
BAHQ 48 AHC N HUEB0| Cfol HEEE By AL

3

Determining the configuration released tor sach corfiguration item at the time
of formal acceptance

71& Xt2E WXE ZX|E HS6ID0 N 2o| KT Ci1 LUl HiEE HYF|SI|
BN FU EHSME S W|E B HELjo{MoF Bk,

Engineering data shall be released orcjorocessed through a central authority to
ensure coordinated action and preclude the unilateral release of data

7leHd SHtis= RYoF St
Engineering change control numbers shall be unique

QISE FaE=o| WA HoleudinE BATSO| Kol SaHBALQIPCA)

2lo|Fof| 7|FE&[0{OF SiCL
The difference between the configuration of the configuration item qualified and

the configuration item being audited shall be a matter of record in the minutes
of the PCA

SIEHIO] HHYSFHWCA) F2AES 2ol K=} BAE2 MEAES
oiC} S21HYYUERI(PCA) B2 o' =EfA-0| M|+ E|0{0F 5H=7t5
SlH, EF 5 AYA7|2e| chEXIAlE 21&l= 2Qludit), ZAL 2 Alge] MR
T2 ofd YR ES USSI= ATS = FH|s| F0{of BiCt

For HWCI acceptance tests, data and procedures shall comply with product
specification. The PCA team shall determine any acceptance tests to be redone,

and reserves the prerogative to have representatives of the contracting agency
witness all or any portion of the required audits, inspections, or tests

SN QTATYS S| NI SHEY0] FAFRHWAISS TLSCHH
T2 E|0M HEAM0 cht S2/HILERAPCA) B 2|C7F PSSk wido wt
WAIEE & ULt

HW(ClIs that 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
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The contractor shall present data confirm ing the inspection and test of

subcontractor equipment end items at point of manufacture. Such data shall have
been witnessed by a government representative

STHIL2UPCA) B2 AEXIAH HEE= A X S
Hetst 98 U 2T 9ol THIE USRI Z@ LSS0 FutEE B
4ESICt

The PCA team reviews the prepared backup data (all initial documentation that

accompanies the configuration item) for correct types and quantities to ensure
adequate coverage at the time of shipment to the user

H3517| {18H
= XIZM)E

HEAa LXoH=XIE 5T Y2 YEFE2 th32 ZA0 W2t 22 26l
SelElct

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

S2NHALOIPCA) HS HATBO| =RITL 720 L2t DHSOIFCE %
MNYEoZ HZFS|OF L}

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

x|astoz, SOlE|0fof & )% 2EEgo HNBR(SVIC Chsh CHae] ZISO|
S2|EFY2IPCA) Ho| OfsH +HE|0{of B

As a minimum, the following actions shall be performed by the PCA team on each
SWCI being audited:

M4l Bl 2HEE fl 2ZEN NE A4S Hdtis B 2SS HESH

Review all documents that will make up the softwere product specification for
format and completeness

7I5E ROl A =XAES 28 7| SHEH=RUFCA) 2|0|E5 HESIC

Review FCA minutes for recorded discrepancies and actions taken

Mot 71504, 7|2, 2t B, EF J2|2 Atr 48 ORE 6l 24 7IeME
HEoHCt

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

ATHYS Qs A9 FO| AREQ0| TP M7 7|HAE oY £F AZEY O]
THel A7 M2t Blmett
Compare top-level software units design descriptions with lower-level software unit
descriptions for consistency

YD AHNS Sl BE o9 £F 47 J|2ME 2E AmEYO 221}
bl Mt

Compare all lower-level design descriptions with all software listings for accuracy
and completeness

MA|o| g at LR EE RISl AZEQO AREA IR, AZEQI0 Z=2HH
Oi7< ZFH MHA 23X w2, B0 X2 0w 22| AFEH MA R
mgs HE 7Istt Atg &= 7|sGEn)HES O|8shA Fdoot (O]t
O 7ol SAXQl ATt =212 Xl LI8S0| Fetets B35H7| fIsiA A
A W7EK| 2/ E|0{&0F SHCt)

Check Software User's Manual(s), Software Programmer’'s Manual, Computer
System Operator's Manual, Firmware Support Manual, and Computer System
Diagnostic Manual for format completeness and conformance with applicable data

item descriptions. (Formal verification and acceptance of these manuals should be
withheld until system testing to ensure that the procedural contents are correct.)
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Examine actual SWCI delivery media (card decks, tapes, disks, etc.) to ensure
conformance with Section 5 of the Software Requirements Specification

SQE 2E 7|zl X oF =Hels 23 &4 555 HESI

Review the annotated listings for compliance with approved coding standards

ot
B

(Post-Audit Actions)

HASR0| T WS S AIYIBO| $2 F2 AR ool BAMBAIPCAE
floi HMAIE HUeES MEAH2 PCA = 0|20 MY 2= FF 5 Aofzz|7| 2t
2 CHE XIEE 7|20 2 MH2=Z AIUXIEH XA XSk 0{oF BHCt.
Contracting agency acceptance or rejection of the configuration item and the
configuration item product specification presented for PCA shall be furnished to
the contractor in writing by the responsible contract management agency or other
designated agency after completion of PCA, including appropriate corrective
actions for resolution of deficienicies

S| HEAZOIPCA) 2a 0jF, AIAXHIHLRNE PCA 3|o|20| AHES W7IstD
HizZ3sHOF St MR = A%/ 42 SAH2E PCAQ| 255 SX[TH}.

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

HEE IE 715 HAo
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The accomplishment of the PCA shall be recorded on the configuration item
Development Record by the contractor. Only the successful verification/validation
of the FBL and close-out of corrective action can resuit in authorization for
production go-ahead
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MIL-HDBK-61A

STl et

Configuration Management Guidance

MIL-HDBK-217F

MR A2l o5
Reliability Prediction of Electronic Equipment

MIL-HDBK-235/1B
Notice 1

7| A FHAGHIS| 2A / 2SS ISt TR A &2E DA S

Electromagnetic (Radiated) Environment Considerations for Design and
Procurement of Electrical and Electronic Equipment

MIL-HDBK-237C

SlS TEAAS U TR| B I W AHEY oIS o
Electromagnetic Environmental Effects and Spectrum Certification Guidance
for The Acquisition Process

MIL-HDBK-240

HI\1ZL 29| TR7| LA Fold Al U

Hazards of Eleciioii«netic Radiation To Ordnance(Hero) Test Guide

MIL-HDBK-244A

g571 /7 F SE=E Mg ot

Guide To Aircraft/Stores Compatikility

MIL-HDBK-245D

ZZHE B9l 7IsMEY7IsM)Sow) £

Preparation of Statemznt cf Work(SOW)

MIL-HDBK-246

BE HAEE A0 CHSE Arg2talXt 2Ll
Program Managers Guide for The Standard Electronic Modules Program

MIL-HDBK-251

Mep / uA gy 38

Reliability / Design Thermal Applications

MIL-HDBK-255A(1)

SHET|HAC 7, A, 22| ot 7|=

Nuclear Weapons Systems, Safety, Design, and Evaluation Criteria

MIL-HDBK-268(1)

83719 MHART| QU o WEY sl sk 47 I BT} oy
Survivability Enhancement, Aircraft, Conventional Weapon Threats, Design
and Evaluation Guidelines

MIL-HDBK-273(1)

&E712 MT7| 2l of =G Sdof et A 2 FoF L
Survivability Enhancement, Aircraft, Nuclear Weapon Threat, Design &
Evaluation Guidelines

MIL-HDBK-274(1)

g57] S flet 7| EX

Electrical Grounding for Aircraft Safety

MIL-HDBK-294

Sl TArGSHL A n2Are

Electronic Counter-Countermeasures Considerations in Naval

MIL-HDBK-310

TE&E NES e "AMA ZId HolH

Global Climatic Data for Developing Military Products
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MIL-HDBK-332 Notice 1

28 BFolM
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Zn} okeLt Bt
Evaluation of High Frequency Antennas in An Operational Environment

MIL-HDBK-335 Notice 2

__||_x

LA HVIZLE MAO| CHEE TAL7| A A 2| S EA Ly
Management and Design Guidance Electromagnetic Radiation Hardness for
Air Launched Ordnance Systems

MIL-HDBK-336/1

HI 57| dE9 28 LE7[E-Volume 1
Survivability, Aircraft, Nonnuclear, General CriteriaVolume 1

MIL-HDBK-336/2 Notice 1

H|s stZ7| Al=M ot 7|k 7|&=-Volume 2
Survivability, Aircraft, Nonnuclear, Airframe -Volume 2

MIL-HDBK-336/3 Notice 1

HSH ot27| MZEA 23 AEI7|E-Volume 3

Survivability, Aircraft, Nonnuclear, Engine-Volume 3

MIL-HDBK-338B

HXHE) dzld 24
Electronic Reliability Design

MIL-HDBK-340A

OX-'

AL 5 BA d2ld FMof it Alg e7AR

Vol I: 7|84, Vol 11 : M8 QLY

Test Requirements fi Launch, Upper-Stage, and Space Vehicles
Vol I Baselines, Voi 1i: Applications Guidelines

MIL-HDBK-344A

7(-|x|.ﬂt||o| 9}74 AEE.”A 7J,'\i( )
q(

Environmental Strass Screening(ESS) of E'ectronic Equipment

MIL-HDBK-347

Qm =W PHEE SpEl0) O3t Ame3ol X/

Mission-Critical Computer Resources Software Support

MIL-HDBK-348(1) Notice 1

MO HEXHZ SIEQO & SZEQ0f 28 & Z=MA
Satellite Control Network Hardware and Software Operational Acceptance Process

MIL-HDBK-400 Notice 1

710 Y AZEIQl JFEEH FH| 7|F
Criteria for Preparation of Gear and Spline Engineering Drawings

MIL-HDBK-413 Notice 1

DHEAHA M Ao

—T'—ZIS'LLI- T -_O —
Design Handbook for High Frequency Radio Communications Systems

MIL-HDBK-470A

gH| 7tset ME MACSl A & 7, Vol 1
Designing and Developing Maintainable Products and Systems, Volume I

MIL-HDBK-472

gH = O F
Maintainability Prediction

MIL-HDBK-502

— A
5= 24

Aquisition Logistics

MIL-HDBK-512

HLL_|
TEt

Parts Management

MIL-HDBK-515

FIHA F2E ALHWSIG)
Weapon System Integrity Guide(WSIG)

MIL-HDBK-516
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Airworthiness Certification Criteria
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MIL-HDBK-683(1)

SAX 38 HO{(SPC) Al A
Statistical Process Control(SPC)

Bt
Implementation and Evaluation

MIL-HDBK-684

SiA $Eg0 teh HEAE 24

Design of Combat Vehicles for Fire Survivability

MIL-HDBK-705C Notice 1

ol SHVIMNE 58 W A7IEE LS

Generator Sets, Electrical, Measurement and Instrumentation Methods

MIL-HDBK-727 Notice 1

LS S(ELE) 24 et

Design Guidance for Producibility

MIL-HDBK-728/1 Notice 1

HITH| Al

Nondestructive Testing

MIL-HDBK-728/2 Notice 1

£+8E0| HE Al

Eddy Current Testing

MIL-HDBK-728/3 Notice 1

UK HEEL Al

Liquid Penetrant Testing

MIL-HDBK-7284A

RHEEHA Al

Magnetic Particie i«;ting

MIL-HDBK-7285A

YAR Fit Al

Radiographic Testing

MIL-HDBK-7286 Notice 1

ZSIF Al

Ultrasonic Testing

MIL-HDBK-731 Notice 1

- Hold PBY A

SeE0| LT AlE HYS
thods of Composite Materials - Thermography

Nondestructive Testing Me

MIL-HDBK-732A

SE Hi=x=

o= ?:_I{Alh

=M=l H|I Ald HES -
of Composite Materials Acoustic Emission

Nondestructive Testing Methods

MIL-HDBK-733 Notice 1

==zl HIT| AlY WHE - YAKd FIF HA

Nondestructive Testing Methods of Composite Materials - Radiography

MIL-HDBK-759C(2)

oIZkEet dA et

—

Human Engineering Design Guidelines

MIL-HDBK-764

ST oA et HA
System Safety Engineering Design Guide for Army Materiel

OFFZet M7 oty

o= =2

MIL-HDBK-765(1)Notice 2

Cred(Z48) T2 IHA e aA et
Guidelines for Safe Design of Polyphase Electrical Systems

MIL-HDBK-767

VEPNPAS

8¢ A=ANE W 258 24 ot

Design Guidance for Interior Noise Reduction in Light-Armored Tracked

MIL-HDBK-781A

AZ|IAM Al

i, A=, de2|a 2k

Reliability Test Methods, Plans, and Environments
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MIL-HDBK-785

A" = RI7IHAS 2
Design of Towed Artillery Weapon Systems

MIL-HDBK-787 Notice 1

=Yzl BT Al HES - =30 FA

Nondestructive Testing Methods of Composite Materials- Ultrasonic

MIL-HDBK-793

&= SYAM=0| Chet Hiot Al 7™
Nondestructive Testing Techniques for Structural Composites

MIL-HDBK-816(1)

SAOIUR] ALY 25 X #4 JHE 2
Guidelines for Developing Radiation Hardness Assurance Device
Specifications

MIL-HDBK-818/1

MZ= MOE LMo
oL 1o o

249 | EQI(SAFENET) 7Het O
Survivable Adaptable Fiber Optic Embedded Network (SAFENET) Network
Development Guidance

MIL-HDBK-845

=

HEY HU337| M8 %

Standard Power Supply Applications Handbook

MIL-HDBK-881

Xl 2 ST R(WAS)
Work Breakdown Structure

MIL-HDBK-1000/1A

S Al2iEH)e =5t A @A 71FE T2

Engineering and Design Crizeria and Dccumentation for Navy Facilities

MIL-HDBK-1001/1Notice 1

712 O7IEN QTN I A TAARY
Basic Architectural Requiremerts and Design Considerations

MIL-HDBK-1002/1

FETE Lot QALY
E

Structural Engineerinng Genreral Requirernents

MIL-HDBK-1005/17

HIL=E 2F+ SM & AENZ 24 7=
Nondomestic Waste water Control and Pretreatment Design Criteria

MIL-HDBK-1006/4

Yol BE 47 U BEE 724 FHIS o8 WA o IR
Policy and Procedures for Definitive and Standard Design and Standard Specification
Preparation

MIL-HDBK-1013/1A

Ald(gH)el =218 2ots flet 24 QL

Design Guidelines for Physical Security of Facilities

MIL-HDBK-1013/10

2ot =Xo| SEI2|, AO|E, &Y, 2|1 ZH| Al2= 24 CHl
Design Guidelines for Security Fencing, Gates, Barriers, and Guard Facilities

MIL-HDBK-1013/12

Bt ER FSIEL O2(n 2 dF e Y8 HotEeo| o A M &4
Evaluation and Selection Analysis of Security Glazing for Protection

Against Ballistic, Bomb, and Forced Entry Tactics

MIL-HDBK-1021/1(1)

HIEO| 7[5ty 24

Airfield Geometric Design
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MIL-HDBK-1021/2

HIE g2 dA Lt 7HE

General Concepts for Airfield Pavement Design

MIL-HDBK-1021/4(2)

HlEel Anstn Yoot g3z 27

Rigid Pavement Design for Airfields

MIL-HDBK-1021/6

BdEER) =d 9 X & of Hi0f tfet HAE 252 24

Airfield Pavement Design for Frost Conditions and Subsurface Drainage

MIL-HDBK-1221(3)

248E w0l CHe "ot
Evaluation of Commercial Off-The-Shelf (COTS) Manuals

MIL-HDBK-1264

H 89 dadgof ohigh HAkd Bap FAr

Radiographic Inspection for Soundness of Welds in Steel

MIL-HDBK-1265

H TS0 oot SAd Bt Ale, 27 S ddd 274
Radiographic Inspection, Classification and Soundness Requirements for
Steel Castings

MIL-HDBK-1300A

0jF FyTE TU FRNITF)
National Imagery T:orismission format Standard(NITFS)

MIL-HDBK-1512

RIS 5-(F) Z2Ld BHA, H7idet X2l 27 a7A 8 Ay
Electro exolosive Subsystems, Electrica'ly Irit ated, Design Requirements
and Test Methods

MIL-HDBK-1530B

a27| P& 224 mEame) Ut ok

Aircraft Structural, Integrity Program, General Guidelines

MIL-HDBK-1587
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s F/IHAL] A S T 2AR
Materials and Frocess Reguiirements for Air force Weapons Systems

MIL-HDBK-1763

&57] /7 AR A= MY HASS HolH 27Ar & AIFER
Aircraft/Stores Compatibility: Systems Engineering Data Requirements and
Test Procedures

MIL-HDBK-1785

K7 EOLES ARiEE| RTAR
System Security Engineering Program Management Requirements

MIL-HDBK-1791(2)

ngel g5 R S5 LE 2

Designing for Internal Aerial Delivery in Fixed Wing Aircraft

MIL-HDBK-1793

g57| Hd 45

Flight Performance, Air Vehicle

MIL-HDBK-1797
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23T 237 HHE EH

Flying Qualities of Piloted Aircraft

MIL-HDBK-1799

ME UT BIYS B 2FUBHA MEXN

Survivability, Aeronautical Systems (for Combat Mission Effectiveness)
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MIL-HDBK-1839A

DY U 5Y 27AY
Calibration and Measurement Requirement

MIL-HDBK-2051
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g% 70|12 EEZX| 27 et
Fiber Optlc Shlpboard Cable Topology Design Guidance

MIL-HDBK-2053

BEY STA| KHE AR
Requirements for Employing Standard Batteries

MIL-HDBK-2066 NOT1

g57] FzEA0Me ME B 75 70 ZH YIS
Catapulting and Arresting Gear forcing Functions for Aircraft Structural Design

MIL-HDBK-2067

837 529 HALSHY A2y Z2Y Q7MY
Aircrew Automated Escape Systems Reliability and Maintainability Program

Requirements

L |y

MIL-HDBK-2069

=L 7 =
a7 &S

Aircraft Survivability

MIL-HDBK-2084(2)

0ct

2%

OSE O &y
MAtser & A

- H7o| MH|Ho| Treh Yk @ TARS
General Requirements for Maintainability of Avionic & Electronic Systems
& Equipment

MIL-HDBK-2165

MHA S S Algd =207
Testability Program for Systems and Equiprnents

MIL-HDBK-5400

st

St MKAFAMH|C! QIHf OFLY

Electronic Equipment, Airborne Gereral Guidelines

MIL-HDBK-6011 NOT 1

HM&=8 CX|9™E2iA(TADIL) A/B AR BFE
Tactical Digital Information Link(TADIL) A/B Message Standard

MIL-HDBK-11991

B S BE RIMALl Y| FAE 2|8 HA-Z|AEEe 24
Design of Electrical, Electronic, and Electro-Mechanical Equipment, Guided
Missile and Associated Weapon Systems

MIL-HDBK-46855A

Q713 m2 Y 3Y L WK

Human Engineering Program Process and Procedures

MIL-HDBK-83575

SF HIPA Y X 4 YL AHS
General Handbook for Space Vehicle Wiring Harness Design and Testing

O|sE © S =
QI3 Yt HES

MIL-HDBK-83578

5 HAMO| AL FEE HA H X 7IE

Criteria for Explosive Systems and Devices Used On Space Vehicles

MIL-HDBK-87213

MR / BEHOR MNEE 83 Cla

L OO

=20
Electronically / Optically Generated Airborne Displays

MIL-HDBK-87244

SETRES / AR REY

Avionics / Electronics Integrity
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MIL-STD-108E(1)Notice2

7] 3 HRER] GRHE )L 7|2 27AR F2
Definitions of and Basic Requirements for Enclosures for Electric and
Electronic Equipment

MIL-STD-139A Notice 1

A20lE U O1HE T2 HAN QTARY, WA STAY
Radiographic Inspection, Soundness Requirements for Aluminum and
Magnesium Castings

MIL-STD-162E Notice 3

AT - (BE NT, &8, 2 Alg & M2))
Materials Handling Equipment : (Preparation for Shipment, Storage, Cyclic
Maintenance, Routine Testing and Processing)

MIL-STD-176A Notice 1

FEE S RF LA HIAHMC S S o HOIH B M4
Guided Missile and Space Launch Vehicles, Weight and Balance Data
Reporting Forms

MIL-STD-176/2 Notice 1

FEE S RF LA HIAMO M S MM
Guided Missiie and smace Launch Vehicles, Weight Emply Detail Weight
Statement, Guided #lissiles Space Vehicle

MIL-STD-187/721D

1S ¥ AFm |0 Gt cfe8d 3 45 #F
Interoperability and Performrar.ce Standerd for Advanced Adaptive HF

Radio

MIL-STD-188/105(2)

(&) CIXEY M- AO|EY0[0) gt d=228d U 45 #E
Interoperability and Performance Standard for The All-Digital Tactical to
Strategic Gateway

MIL-STD-188/140A

Mo the S =XMFOF oM el 58 A2l =2 / He 74 S
Flet gl 7lg 24 BE
Equipment Technical Design Standards for Common Long Haul/Tactical

Radio Communications in The Low Frequency Band and Lower Frequency
Bands

mjo

MIL-STD-188/141B

5/ 1 704 28| MAQ 4Eesy U 45 BF
Interoperability and Performance Standards for Medium and High
Frequency Radio Systems

MIL-STD-188/145(1)
Notice 2

CIXIE LOS Oio|2=gol2 244 FH|of Oist 4228d o 45 EE
Interoperability and Performance Standards for Digital LOS Microwave
Radio Equipment

MIL-STD-188/196(1)

0= ¢S =0 5220 et 01T B g5
Bi-Level Image Compression for The National Imagery Transmission Format
Standard
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MIL-STD-188/197A

0= SgTS = 52ES S {3 =28y B¢ NS E2RS HE(ARIDPCM
Adaptive Recursive Interpolated Differential Pulse Code Modulation

(ARIDPCM) Compression Algorithm for The National Imagery Transmission
Format Standard

MIL-STD-188/198A(3)

0= SgTS =0 5#ES o g AT HE7I0E80PEG) S Y=
Joint Photographic Experts Group(JPEG) Image Compression for The
National Imagery Transmission Format Standard

MIL-STD-188/199(1)

0] YNHS EW BES U3 WE YRS P2
Vector Quantization Decompression for The National Imagery Transmission
Format Standard

MIL-STD-188/200

Heg FH7IE A HA 24 | 5 #&

System Design & Engineering Standards for Tactical Communications

MIL-STD-188/202
Notice 1

Heg FUSLE flot Te& CXE S A8EF 7012) d=2:28d % 85 &#F

Interoperability and Performance Standard for Tactical Digital Transmission
Groups(Coaxial Cable) for Tactical Communications

MIL-STD-188/203-1A

MEE OXYYEe ATADI) AS U2 45284 X 45 BF
Interoperability and Performance Staindard for Tactical Digital Information
Link(TADIL) A

DY 37| SN WO 3 ClAZao, : UK, K| L HE

MIL-STD-203G Aircrew Station Controls and Dispizys: Location, Arrangement and Actuation for
Fixed Wing Aircraft
2y =2 2I(AH7Z|SHY Otk 3 AlSA

Friction Torque Testing for Bearings, Bail Annular (Instrument Type)

MIL-STD-287A Notice 2

A Teg STLYEYHITACAN) Al Mz
Test Signals For Electronic Tactical Air Navigation Equipment(TACAN)

MIL-STD-299

AT EOLE R urel SUR U A S4f| SOAHN EE
Visual Inspection Standards For Nailed Wood Boxes And Wirebound Wood Boxes
Used in Small Arms Ammunition

MIL-STD-322B Notice 1

o1t 22y #E32 712 87t Al

Explosive Components, Electrically Initiated, Basic Evaluation Tests

NI AT TN B U M5AlH

MIL-STD-331B(8 -
(®) Fuze and Fuze Components Environmental and Performance Tests
X3} A|SEH|O| FMA| DA|X
MIL-STD-334B(1) S AlaHlsl A AN :
Displayed Messages for Automatic Test Equipment
EIof 28S 9Tt AISEL| WSAHE 222 3 47 X A 7F
MIL-STD-398

Shield, Operational for Ammunition Operations, Criteria for Design and Tests for
Acceptance
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MIL-STD-406

Visual Inspection Standards for Terne Plate Cans and Steel Boxes Used in Smal
Arms Ammunition Packaging

MIL-STD-407 Notice 1

17 88 S50 e SetHAL Ctl

Visual Inspection Guide for Rubber Molded Items

S$BERUY 2D A

MIL-STD-411F : .
Aircrew Station Alerting Systems
DOM=MA ATHE EAMO| X=X
MIL_STD_449D(1) TI_TJJ'I-T — 11— ._| O—‘l = O o
Measurement of Radio Frequency Spectrum Characteristics
EHA X ZH|2l HA| Z2Hd §4 MO 27
MIL-STD-461E Requirements for The Control of Electromagnetic Interference
Characteristics of Subsystem and Equipment
ol MX}7| stAASE NE=1;
MILSTD-464 Al RAP| SEAR 2T |
Electromagnetic Environmental Effects Requirements for Systems
0|6 238 OIE{m|0o|A ARSH FMRP| ®HSM =X
MIL-STD-4698 oI} &=t SlEmlol 27 M, TN| Hetd =8 .
Radar Engineering interface Requirements, Electromagnetic Compatibility Metric
% al XtH| ~H o 2H
MIL-STD-470B Al % gul gH|= 223 N
Maintainability Progrim for Systems and Equipment
H ZHz= 7 AlB] , ™D
MIL-STD-471A gHl= &S /A /Bt . .
Maintainability Verification / Demonstration / Evaluation
Z S0(05QUK)IHK| Q| 4= PAEIFO| SRHAA BE
MILSTD-636() T S005AKHRIQ 4 THEtS] SAHA B

Visual Inspection Standards for Small Arms Ammunition Through Caliber .50

MIL-STD-644A(5)

ATFEION| BT Y FA|, TR SUBA BE U AR

Visual Inspection Standards and Inspection Procedures for Inspection of Packaging
Packing and Marking of Small Arms Ammunition

E A A 270 MAH J|I=
=T 3:ilc:‘\ g_/l-—. E?: ’l;.;

MIL-STD-648C . L - o .
Design Criteria for Specialized Shipping Containers
ZrE gHEZHAL O AlS

MIL-STD-650(6) =E= BEaA X A

Explosive; Sampling Inspection and Testing

MIL-STD-651(2)

20mm EFOft LY FO| |KAAM BE
Visual Inspection Standards for 20mm Ammunition and Components

M 2EHE 22A S 2HE 2 HEo| FEE 18

MIL-STD-655D
Provisions for Evaluating Quality of Cloth, Wool, Worsted and Wool Blends
TALE gEXAXE A3 O ™MK
MIL-STD-690C(1) &S BEFE A= 3 AN
Failure Rate Sampling Plans and Procedure
EFOF T AH
MIL-STD-709C =% =5 .
Ammunition Color Coding
M= Sl gH| = 8012 o
MIL-STD-721C
Definition of Terms for Reliability and Maintainability
OflX| JLEA| i E ZAMHFH O X[XI
MIL-STD-705C [Sy s :I'I'o—| E|_7| A-”— EIAl-O =H X X||:1

Generator Sets, Engine Driven Methods of Tests and Instructions
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MIL-STD-740B Notice 1

g8 B2 57 STz E

Airborne Sound Structureborne Noise
Shipboard Equipment

AQS
[=]

= ol A =
25 5 A FE VI

Measurement and Acceptance Criteria of

e =< O3&E =X A
3 ENEHIC 35 8% 5 L 4% JIF

MIL-STD-740/1
/ Airborne Sound Measurements and Acceptance Criteria of Shipboard Equipment

&8 EXZHel 2= TS M 58 U F VIE

MIL-STD-740/2 Structureborne Vibratory Acceleration Measurements Acceptance Criteria of
Shipboard Equipment
=AY Zofo| HIAKM EDIAIY 2TAR

MIL-STD-746A FIS [ BN RANE 27N .
Radiographic Testing Requirements for Cast Explosives
Al ciz| gl o=

MIL-STD-7568B NElE 2EE R S

Reliability Modeling and Prediction

MIL-STD-765A Notice 4

Mg HrSE B3IIS LEgs st aTAR

Compass Swinging, Aircraft, General Requirements

714 Hitel TE 2t

MIL-STD-769)
Thermal Insulation Reguirements for Machinery Abd Piping
% Ol KHH| J{EEn AHARS QIS Al oz
MIL-STD-785B 1'7:|| x © | HE fStfE 712 ElE =

Reliability Program for Systems and Eguipment Development and Production

MIL-STD-792 Notice 2

S48% TYES 4 BA| Q7AY

Identification Marking Requirements for Special Purpose Components

MIL-STD-798(1) Notice 2

HITHD Al 4, FEeh, AH22] 8 A8, 254 Alg 27k
Nondestructive Testing, Welding, Quality Control, Material Control and
Identification and Hi-Shock Test Reguirements

MIL-STD-801B

Tp IMIES O1EL EALAl Ok Aol ATFHAL T
it tEES Qe BAA S de AN BE

Inspection for Acceptance Standards for Propulsion Fluid Cells for Fittings

MIL-STD-805B Notice 1

=& g&7| dol gH & R529 24 274

Towing Fittings & Provisions for Military Aircraft, Design Requirements

AIAl (SIS Olst Siodms
deld NS flot aEaset

AR

MIL-STD-810F(2 . . . . .
@) Environmental Engineering Considerations for Laboratory Tests
LISIAL ZdSH 22 KMol Ol HA Apst
MIL-STD-849B —|O|'|_ =0 TTr o | =x |--9-:|'L |’

Inspection Requirements, Definitions for Classification of Defects for Parachutes

MIL-STD-878A(1) Notice 2

5718 Ef0[0] FE(ime| SAE BFsH| flet X+=58 LY

Method of Dimensioning for Determining Clearance for Aircraft Tires for Rims

x|'0'|_|$|_" }_

MIL-STD-881B A 20T = (WBS)
Work Breakdown Structure
X oFX

MIL-STD-882D 1A o

System Safety

MIL-STD-913A Notice 1

0| Fwe YalTHO LT
QAR

Requirements for The Certification of Sling Loaded Military Equipment for
External Transportation By Department of Defense Helicopters

=52 flet HAf =&FH|e| £8(sling) 2AF
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MIL-STD-981B(4) Design, Manufacturing and Quality Standards for Custom Electromagnetic

Devices for Space Applications

MIL-STD-1166A Notice 1

I FTHC| WA FIAIY 2TARE
Radiographic Testing Requirements for Solid Propellants

MIL-STD-11808B(1)

T8 AR o BE

Safety Standards for Military Ground Vehicles

MIL-STD-1232 Notice 1

27 EOf M0 AFEElE E A CjA3 |eEAM BE
Visual Inspections Standards for Cups and Disks Used in Small Arms
Ammunition Manufacture

MIL-STD-1234(3)

MEHE] BN, HAF I A

— ~1 a

Pyrotechnics: Sampling, Inspection and Testing

MIL-STD-1289C Notice 2

IF4% T NS S BRI U N 27

Airborne Stores Ground Fit and Compatibility, Requirements

MIL-STD-1310G

g5 ¢ 2% X, 22(2 TR HYgd ® ¢EE fle 7IE 71"
Shipboard Bending, Grounding, and Other Technique for Electromagnetic
Compatibility and Szfcty

MIL-STD-1311C

"o Al H

Test Methods for Electron Tubes

MIL-STD-1316E(1)

Aol 24|, e 71E

Fuze Design, Safety Criteria

MIL-STD-1344A(5)

P = ENT I
Test Methods for tlectrical Connectors

MIL-STD-1365B

T MAeL B SEE0 2 E F28uel 2L 24 '
General Design Criteria for Handling Equipment Associated With Weapons
and Related Items

MIL-STD-1366D

ALA =
=54 7|1

Transportability Criteria

MIL-STD-1370D

A S HoEgH el A 8 S BE
Materials and Process Standard for Instrumentation and Control Equipment

MIL-STD-1374A Notice 2

T 9 o HOlH 21 M4

Weight and Balance Data Reporting Forms for Aircraft

g5

MIL-STD-1388-1A

A old
T EA

Logistic Support Analysis

MIL-STD-1388-2B

03 Fue FTEAAZANE 2T
DoD Requirement for a Logistic Support Analysis Record

TEl+E 24(LORA)

MIL-STD-1390D
Level of Repair Analysis(LORA)
St 42 KA o] QAHL oA BEFE
ILSTD1395C S M7l QIEHO|A E

Interface Standard for Shipboard Systems
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MIL-STD-1454 Notice 1

TR @ YR ST Al A uF(EY) X

Calorimetry for Thermal Battery Heat Sources Test and Calibration
Procedures

MIL-STD-1466 Notice 1

NSZYR| ooy WatEls ey Erofo] OFNY|E U oI5 RPAR
Safety Criteria and Qualification Requirements for Pyrotechnic Initiated
Explosive(PIE) Ammunition

MIL-STD-1521B

MA, ZH|, 22[2

MIL-STD-1522A Notice 3

e REE A RFHAL FH A A 282 gl #E L 27
Standard General Requirements for Safe Design and Operation of
Pressurized Missile and Space Systems

MIL-STD-1525B

HohitE H= MEL 4T Al

Verification Testing of Parachute Textile Materials

MIL-STD-1540D

LHAERD), &5 HAEK), 22|2 2F BN HF 45 27
Product Verification Requirements for, Launch, Upper Stage, and Space
Vehicles

ISkl PS|

oz M MX7| ™t ApeH
MIL-STD-1541A *F HA Hx7| JEE aTAe
Electromagnetic Compatibility Requirements for Space Systems
SF MA Z2H|o] T®AZ| HMahd R "X 2-7Ar
MIL-STD-1542B Electromagnetic Compatibility 2nd Grour:ding Requirements for Space

System Facilities

MIL-STD-1576 Notice 1

2T HAL HASKIZMH) Fad 2HAS o a7t S AIREH
Electroexplosive Subsystem Safety Requirements and Test Methods for
Space Systems

MIL-STD-1623D(1)

iz 28 HE)U - AT X HIFS| 2t 45 27ARD SR8 4M
Fire Performance Requirements and Approved Specification for Interior
Finish Materials and Furnishing (Naval Shipboard Use)

MIL-STD-1625C(1)

0= sz 282l Eato|=3 Al 5! erdzx o chet oY Qs =2 F
Safety Certification Program for Drydocking Facilities and Shipbuilding Ways
For U.S. Navy Ships

MIL-STD-1629A Notice 3

IHE U L AT 2 4 TR

Procedures for Performing a Failure Mode Effects and Criticality Analysis

MIL-STD-1657A

2908 gHl HE A X2SH, AESH X LHFE S 27
Switching Equipment, Combat System, Command & Control, Fire Control &

Interior Communication, Requirements for

MIL-STD-1658(3) Notice 1

SEEM FEEF HAMA L o QAR
Shipboard Guided Missile Launching System Safety Requirements, Minimum

MIL-STD-1660(1) Notice 2

Etofo] Rrf XIS of3t 47 7|F

Design Criteria for Ammunition Unit Loads

ZHAIE AZEQ0 7|&HE(technical reviews) 3 2H0l(audits)
Technical Reviews and Audits for Systems, Equipments, and Computer Software
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MIL-STD-1666B Classification of Defects for Evaluating Quality of Aluminized Firemen's

Clothing

MIL-STD-1670A Notice 1

ST AL 771|9| 2g7|E A ety

Environmental Criteria and Guidelines for Air-Launched Weapons

3l B el HE §Fof H|ntu| 7t

MIL-STD-1699B
Nondestructive Evaluation of Butt Welds in Crane and Railroad Rails
ZHIE O|=2 O|3) OFN Ol ME=A|Sd
MIL-STD-1751A /=22 Loz Tlon_ L X ©Oo ||:| - . .
Safety and Performance Tests for The Qualification of Explosives
&E7| / AR BEE TIH 4=HES /P AHHOo|A BE
MIL-STD-1760C © A . o :
Interface Standard for Aircraft/Store Electrical Interconnection
FIHA, BHA, L2l 2E 2| 8L FH|e o 21F
MIL-STD-1822 Nuclear Certificatior: of Weapon Systems, Subsystems, and Associated Facilities
and Equipment
W gl &2X QAR BEE Al
MIL-STD-1839C o = e FTTeS NEN .
Standard Practice vor Calikration and Measurement Requirements
ZIEF QI QLT AZIM(TE) HMEHA MA, OHF 7|=
MIL-STD-1901A AT R Rl FUMEE) Sk 2 = o
Munition Rocket and Missile Mctor Ignition System Design, Safety Criteria
BI_A DL E}OF TAFS O[S A Ol A|Sd Abst
MIL-STD-1904A E"EA =H ioa. ‘I'|°|_ E7:” x ||:| Q-:I'L |'c>” .
Design and Test Requirements for Level A Ammunition Packaging
ofE-B, C & B ZTS A 24 A o7 27
MIL-STD-1905A Design and Rest Requirements for Level B and Level C Ammunition
Packaging
A MK|S HY|IZEEE M otX 7|=
MIL-STD-1911A 2 |c> =) |—| =2= E7:”: .|_|_ ||_ o
Hand-emplaced Ordnance Design, Safety Criteria
] HIHO| M&E|= A2t HitH
MIL-STD-1916 |:'j'|_ :'j'fo_l_—l |_2E||_ T od
DOD Preferred Methods for Acceptance
TEShul)of AFEEE SO o X =9 AU & AT Xt
MIL-STD-2031 Fire and Toxicity Test Methods and Qualification Procedure for Composite

Material Systems Used in Hull
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MIL-STD-2034B MRTAM A5 a7t , I
Qualification Requirements for Material Specifications
H|IbD| AlS 22t 7|=
MILSTD-2035A It A2 5 71 -
Nondestructive Testing Acceptance Criteria
HE710| 8= SQE BANA2l 2T =52 flot BXt
MIL-STD-2037(1 . - . .
@ Procedure To Obtain Certification for Electric Motor Sealed Insulation Systems
o= 8l a& %22 9|3t ool Abst
MIL-STD-2040 |:'_:I|- OHE' 5SS Tle= TIY O:Hl_ -Q-:I'L |'o )
Tug Requirements for Handling U.S. Navy Ships
s AR E flet BdR A0lE2 EERX| X #F LY
MIL-STD-2042/6A Fiber Optic Cable Topology Installation Standard Methods for Naval
Ships(Tests)
M= 2O HIAFHH(RCS) Al
MIL-STD-2071A
Testing of Chaff Radar Cross-Section
$E7|8 ZE 2 HX|BRY) Lot HH 7|E
MIL-STD-2088A(1 Se le TS
@) Bomb Rack Unit (BR.}j, Aircraft, General Design Criteria

MIL-STD-2102A Notice 2

ZTMN HEE AE HAC TE 3 SF Al

Aircrew Escape Propulsion Systems; Vibret'on and Shock Tests

sy Rehef EHofe| 2id Bt

MIL-STD-2105B
Hazard Assessment Tests for Non-Muclear Munitions
HASE7 ZgiEl 92718 dEA bt SAL] L8 YA 7|E
MIL-STD-2131A Launcher, Ejection, Guided Missile, Aircraft, General Design Criteria for
Change Notice Included
EA Mo o8t H|min] HA Abst
MILSTD2132C0) S+ Mg 9t BT HA R TAR

Nondestructive Examination Requirements for Special Applications

MIL-STD-2151 Notice 1

BAE ALCHE| LEARSE DR Al S |
Inclined Ladder Tread Test Methods and Equipment for Wear

MIL-STD-2156 Notice 1

$B7|2 YUY REE WAD|9 gt 8A 7|F

Launcher, Rail, Guided Missile, Aircraft, General Design Criteria

Sl @571 F2IMA S K@ MR S FH|

MIL-STD2173 Reliability-Centered Maintenance Requirements for Naval Aircraft,
Weapon Systems and Support Equipment
oS LA BY|, R, HI1ELE REE LAY A 2 EZHIo) ¥ GH
A24A
MIL-STD-2177 L .
Depot Rework Specification, Air-Launched Weapons, Armament, Ordnance,
Missile Launchers, & Peculiar Support Equipment
HX| 2L EZ A Ho| HAC 27 AlH
MIL-STD2202A of4x| BLIEI X Fof HA2 B Al

Energy Monitoring and Control Systems, Factory Tests
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MIL-STD-2203A Energy Monitoring and Control Systems, Performance Verification and
Endurance Tests
SSTRH AL QEHO|A SH= R 2H/HAY| CLiEe HA QAR
MIL-STD-2217(2) Memory Loader/Verifier Multiplex Bus Interface With Avionic Systems,
Requirements
& THAEH|2l X 2A, 24, Ald 2Xt
MIL-STD-2218 Thermal Design, Analysis, and Test Procedure for Airborne Electronic
Equipment
ol Tl Al Y
MIL-STD-2223(1 = o
@ Test Methods for Insulated Electric Wire
2 Zlo| XIZ O A2 Al
MIL-STD-2225 A718 Hojgsl Be X 28 Ad ,
Vibration and Noise Testing for Instrument Bearings.
012 27bEA B0 EE0| ZHEE J2T HEIIYCGM) AlY EE
MIL-STD-2301A Computer Graphics Metafile(CGM, Implernentation Standard for The
National Imagery Tiansmission format Stardard
HIE| SAl GlAb ZOYVPF)O) OIF{Hj0]|-N HE
MIL-STD-2407(1) HE] gal AN i/\(\’PF) | '_—'I-u'h. | k=
Interface Standard for vectcr “roduct format
CIXIE X=XMA X[H HO|HE #FE 2|L|O ZBH(SLF) EEAL
MIL-STD-2413 Standard Practice for Standard Linear format (SLF) for Digital Cartographic
Feature Data
] Il AN Ol 3=
MIL-STD-2500B(1) = =7t SETS ZAH HE
The National Imagery Transmission format Standard
Zlendy 239l ChEs ZoHe0[¥E CIXIE 7|e8Le 28~ ¥ 28 Ho/H
MIL-STD-3001/3 Digital Technical Information for Multi-Output Presentation of Technical
Manuals Description, Principles of Operation and Operation Data
oz, Q3o p|m e NHESo| ZRAHA
Quality Surveillance for Fuels, Lubricants, and Related Products
Al A|AdO| OAH AbSH
MIL-STD-3006A =24 Aldel fid BTAS ,
Sanitation Requirements for Food Establishments
2 AMd 71 A 82 ME RE 74M, EE ALY
MIL-STD-3007B Unified Facilities Criteria and Unified Facilities Guided Specifications,

Standard Practice
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MIL-STD-3008A

Ol S| HAA TEXFNAZE X|ASH7| ot TR 7= HIETM)
7|& OOl @7Ar

Interactive Electronic Technical Manual(IETM) Technical Data Requirements
To Support The Global Combat Support System Army

MIL-STD-5522

87| QY L HINE BY HA AP PAE L @
Test Requirements and Methods for Aircraft Hydraulic and Emergency
Pneumatic Systems

MIL-STD-6013A

S M&0H0|HZ3-1(ATDL-1) HIA[X| #F, O|= =5 QIHLO|A BE
Army Tactical Data Link-1(ATDL-1) Message Standard, Department of
Defense Interface Standard

MIL-STD-6016A

He CIXEEEZA(TADL) J HAX] &
Tactical Digital Information Link(TADIL) J Message Standard

MIL-STD-27733

SEPF HIAN 2 XAYHO 28 X BA| 27ARS
Modification and Marking Requirements for Test Equipment in Aerospace
Vehicles anc Related Support Equipment

MIL-STD-38784(1) Notice 2

TlEmEO| BE MZ|(Q8 AEIY 9 A4 RRAR
Standard Practice for Manuals, Technica ; General Style and Format
Requirements
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