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Systems Engineering focuses on engineering excellence @ US Department

- the creative application of scientific principles: of Defense is the
. World’s Largest
— To design, develop, construct and operate complex systems Engineering
— To forecast their behavior under specific operating conditions Organization
— To deliver their intended function while addressing economic @ Over 99,000
efficiency, environmental stewardship and safety of life and property Uniforrr;ed and
Civilian

DASD(SE) Mission: Develop and grow the Systems Engineering  Engineers
capability of the Department of Defense — through engineering % Over 39,000 in

policy, continuous engagement with component Systems the Engineering

Engineering organizations and through substantive technical (ENG)

engagement throughout the acquisition life cycle with major Acquisition
Workforce

and selected acquisition programs.

A Robust Systems Engineering Capability Across the
Department Requires Attention to Policy, People and Practice
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* Provides means to develop, document and approve a program’s technical
strategy
— Basis for cost/schedule baselines at MS reviews
— Development prior to RFP release ensures precludes program start-up issues

 The Program'’s technical planning and management manual
— Blueprint for conduct, management, and control of program’s technical aspects
— Reflects both Government & contractor activities, roles, and responsibilities
— Uses “plain speak” language to communicate what programs are doing
— Answers the “who, what, why, when, and how” questions associated with technical
processes and management activities
« SEPs should be a “go to” technical planning and management manual
— Should be a “living document” and not “shelf-ware”
— Be consistent with all program documentation
— Hotlinks to key documents maintains SEP currency and reduce its size

Forcing function to think through what you need to deliver

a quality product on time and within budget
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New SEP Outline Content and Purpose

Key Sections Rationale

Introduction

1.

Tracks revision control

2. Program Technical Requirements

2.1. Architectures and Interface Control

2.2.

Technical Certifications

Summarizes the expected architecture products, external
interfaces, and links to common architectures

Identifies required system-level certifications

Engineering Resources and Management

3.1.
3.2.

S
3.4.
3.5.
3.6.

Technical Schedule and Schedule Risk Assessment
Engineering Resources and Cost/Schedule
Reporting

Engineering and Integration and Risk Management
Technical Organization

Relationships with External Technical Organizations
Technical Performance Measures and Metrics

Documents integrated, event-driven system development
schedule including WBS and IMP/IMS

Describes risk management process and organization;
identifies system-level technical risks and opportunities
Diagrams technical structure and staffing (e.g., IPTS,
Working Groups, etc.)

Identifies management of outside organizational
interfaces

Describes program’s use of metrics to measure technical
progress

Technical Activities and Products

4.1.
4.2.
4.3.
4.4,
4.5.
4.6.
4.7.

Results of Previous Phase SE Activities

Planned SE Activities for Next Phase
Requirements Development and Change Process
Technical Reviews

Configuration and Change Management Process
Design Considerations

Engineering Tools

Summarizes completed system-level technical reviews,
independent reviews, and trade studies and analogous
plans for the next phase

Describes processes for requirements analysis,
decomposition, and change management

Summarizes technical review planning details and
responsibilities

Lists technical baseline artifacts and describes their
management

Identifies relevant design considerations and linkage to
contracts

Lists tools and required tool interfaces, if necessary
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SE has a role in all major acquisition program milestone decisions and oversees and executes critical

acquisition risk management processes to reduce program cost, acquisition time and risk.

AOA
Guidance

re-acquisition

Enabling . ,CO”Cteffsl
S&T xperimentation

I and Prototyping

Continuous

Engagement

Technology DevelI

A /BN

Developmental Testing

Developmental Testing

— . .
< — Systems Engineerin
TES — Test and Evaluation Strategy
TEMP — Test and Evaluation Master Plan
TDS - Technology Development Strategy
PPP — Program Protection Plan
AOA — Analysis of Alternatives
PDR — Preliminary Design Review
PSR — Program Support Review
CDR - Critical Design Review
ICD - Initial Capabilities Document
CDD - Capability Development Document
CPD - Capabilities Production Document
MDD — Material Development Decision
FRP — Full Rate Production Decision

Continuous Engagement (Mentoring, Workforce, Assessment) by Systems Engineering

Development Planning

SEP

TDS

Continuous Technical Emphasis on SE, Reliability and Producibility

Post-PDR Assessment
for Post-CDR Assessment

2366b Certification

Cross-Cutting Efforts: Acquisition Workforce Management, Engineering Policy and Guidance,

Advocacy for Service Competencies and Initiatives, STEM Initiatives

SEP Overview
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SEP History

2004
* Wynne Memo 2008 2010 2012
Establishes SEP * Better Buying * Better Buying
Requirements + DoDI 5000.02 Power Memo Power 2.0 Memo

N C @ e @ @

SEP guidance evolves 2009 2011

- 2013
+ 1.0 2005 « Public Law 111-23 » DoDI 5134.16 codifies
+ 152006 WSARA Establishes requirement for MDAP " DA Chapter 4
' and MAIS SEPs ystems
« 2.0 2007 DASD(SE) . Engineering
« DTM 09-027 ) 'Sa‘t‘?g;r's:f'n‘mg Mermo released
Implementation memo
ass?gns SEP Isignature sets new SEP content * DoDI 5000.02
authority to DASD(SE) expectations in outline. SUf][fn“y In
ra

* Improving Milestone
Process Effectiveness
Memo establishes Pre-
EMD review

SE technical planning, documented in the SEP, identified as an

Indicator of future success.
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Mandatory Systems Engineering Tables

Revision Log of Changes Made and Description of
Number Date Reason Changes Approved By S E P U p d ate ReC 0] rd
0.7 . Addressed Lead Systems Enaineer’s (LSE'’s)
] REQUIRED MEMORANDA OF AGREEMENT
0 Cooperatin Interface Impact if Not Memoranda Of Agreements
Interface Apenc 9| control Required By Date Cgm leted
o gency Authority P
1 L PMO Activities to Obtain Certification Expected e . .
_E_ CeERen Team/PoC Certification® Authority Certification Date Certlfl C a.tl 0 n Req ul I’em en tS
LEY] Alrvyarthingo o Afraomao 1IDT 20 V9D
— rson (by Fu.r::trirz]:r:wg:nggzgiigation) Team Role, Responsibility, and Authority Products and Metrics I PT Team Detal I S
SE e Program Office Role: IPT Purpose Products:
Dlatform 1 oad SEP/SEDP Lindate
Name Respon | KPP | Perfor PDR MS B CDR MS C FRP .
1 sible | or |mance | Status | Status | Status | Status | staws | Technical Performance Measures
I Position | KSA | Spec. | Actual | Actual | Actual | Planned | Planned
/IPT
I a Fali nY2=Yal QE DT =299 220 197 197
| . XXX Review Details (For this acquisition phase, fill out tailored . . .
XXX Details Area criteria, etc.) Technical Review Details
Chairperson Identify the Technical Review Chair (Normally the LSE)
f Mapping Key Design Considerations into Contracts . . .
Cognizant Documentation | _contractual DeS|gn ConS|derat|0nS
— Name (Reference) PMO Certification hot link) Requirements Description/Comments
pad Org ( (CDRL #)
SE Tradeoff Analysis for (MS B) Provide the systems engineering trade-off analysis
A R&M Engineerin . L. A H
Activity Planning and Timing R&M Activity Planning
R&M Allocations and Timin g
-/ Ezm Elrl Engineering Tool Purpose Position/IPT Responsibility
IMS . .
F -
q ga'":irr? 0 IBM®Rational® Requirements Traceability and SE IPT/Rgmts Manager Englneerlng TOOIS
|| CP 91 DOORS® Verification Methodology and
R Fa_||_urel_l~ Completion
L i and C':__r"\t/:(é%':'; Requirements Requirements Verification
L ( —— Verification Matrix
2 Maintair
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Mandatory Systems Engineering Figures

e Jafefulelelvlelelalalalslal=ls]Tachnical Schedule
Requirements EEo lecoma ero|m 10C4
[_Technology Development_ Engineering and Manufacturing D evelopinent | Production / Deploym|
Acquisition Intograted SymtsmDssign Sk miaRbiyan  ton LRIF/OTE
Decision Points %,A I I msc ] I
I Consequence RlSk Cu be
1| Technical Risks Mitigation Activities (Closure Dates) -
I R1. Failure to meet TOC reduction goals Continue current plan; expedite cufflyoke redesign (Dec 2015) 5
may pE0 . . .
— Program Office Organization
com -
EMD Yearly Headcount Profile i :
1P | f Program Technical Staffing
2.5
I Program Procur ;‘G 1400 | === P Srail —
m @
UG ) QN | B oy .
i 5 120 IPT/WG Team Hierarchy
m ]
‘5 1000 _m_ AirVehicIe
® Demonstrated Projected|Reliability . A
5 s Reliailty Estimate | A&~ pE.Lm..M Reliability Growth Curve
g 600 : \ Idealized |Growth CPD THRESHOLD VALUE
: e L S
T 400 - .
g Specification Tree
02006 I | PERFORMANCE |
GOVERNMENT ( \ . .
2 e ——— Req'ts
R HEese— iy | Configuration
o
EZE | __1 ___________ i Management
@ * / ™ —_— e
w i ( ; N < - 57 ; &
= Bisre E g;:bm't ) CM/DM L_,‘ En!gmgenng _, Configuration || Implement Process
|7 angs SVIEW ™ ControlBoard | | Change
2£ 4 Request | ' |__Board | 9
HE [ Request ) L J Boai , 7 X
Systen| | I
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SEP Development Notional Timeline*

Should be

Each Full Review
Cycle should be

PSTL pre-adjudicated

6 to 12 mo (TU]ICI REViIEWSd at least 60 days. comments list
rior to MS nformalan - Approval SEP submitted 45
P Top-level Formal)** Final Ico:flendar rior (per policy)
Review (QL)** 3-5 weeks Review P per poicy
10 days 10 days
0SD | | | | = o |
Timeline SE | | | Fersroaer u |
A ; » .
WIPT I\ should begin at Milestone
, least 120 days
Brief before Or
DAB/Event RFP
release
{ )M !
Draft i ; i ;
Draft Revised | | Revised Revised | | Revised Approval
SEP SEP SEP SEP SEP SEP Ep Ready Apgé?:)ved
SE WIPT comments comments comments reviion & SEP
SEP SEP SEP P
Timeline development revision @ revision coordipation
15t SE WIPT 3rd SE WIPT 4th SE WIPT nth SE WIPT
ch Kldeolf Review of OSD Review of OSD Reyiew of Osb Review/Revision cycles
arter development WIPT-level review full review final review should be nominally 60 days
2nd SE WIPT comments comments comments
Charter approval (w/ OSD) (w/ OSD) (w/ OSD) Full Informal review cycles
& SE WIPT brief (as needed) can be repeated as necessary

*Not to scale

**Top-level Review: Week-long showstopper review

***ull Review: 2-3 week detailed review
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Consistent Challenges

* Quantitative Planning s | roenanam
— Reliability Growth Curves _— ;MA A\mmw
— Sufficient SME knowledge of reliability growth - 2 I
requirements doesn’t seem to be resident in v e s
program offices. ol N IEN N EN K BN KN EN KN E EX ENEN EX|
— Schedule Risk Assessment g [ —
— We need (and can provide) more instruction on B o . —
SRA. B
. System: Remarks:
- Data as a Driver R e

— Data-driven is a key aspect of our approach to SEPs
and programs.

— Often missing objective or quantifiable assessments
— For SE technical reviews entry and exit criteria
— Job of the IPT and the product

— TPMs not planned with interim values, may not clearly
tie to KPPs

— Other metrics not identified associated with KSAs or
other indicators of program progress towards success

"SEP Overview
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Lack of Maturity in Technical Planning

— Development of SEPs and related documents are often delayed/postponed — we get
many documents incomplete/missing information.

— Mandated Linked Content (PPP, CPCP, IUID ...) is not provided. Check the SEP
Outline and DAG 4.1.2 to make sure you know what is needed. Our reviewers expect to
see these docs at the appropriate maturity.

— IMS and IMP (drafts at a minimum) and a WBS are missing.

SEP before RFP

— A good SEP helps communicate the program’s technical approach and demonstrates
the sound thinking/planning that supports a quality RFP.

— Draft DoDI 5000.02 requires Service Component SEP approval for Pre-B DAB.
SEP is the responsibility of the Chief Engineer/ Lead SE

— Do not delegate development of the SEP and other key documents to the development
contractor.
Programs don’t leverage OSD subject matter experts

— Our MA and SA reachback and even DUSD(I&E) and CPO will provide support. It is
like free consulting.

"SEP Overview
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Focus Areas

Collaborative SEP development with OSD and other Stakeholders
— Early and often

Complete technical review planning

— Criteria and artifacts fully planned out

TPM / Metrics planning

— Expected event-phased values

Effective risk management outputs

— Actual technical risks included

Use of referenced documents
— Suggested but need to provide the documents

"SEP Overview
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« SE WIPT supports
SEP development
3.6 Technical Performance Measures & Metrics and p ro g ram

Li (1 nf 2\ !
Lt _ _ execution to plan
dev 3.6 Technical Performance Measures & Metrics

g - (2 of 2)

N

1 d N agn
- 4.3.1 Analysis and Decomposition S -

d y P - Training material
- H an — .
. g M - ldg i Reguirement Mandatory Figure d efl n eS -
P g; M+ Address how top-level requirements are traced < .
; s Pogd y fromthe source JCIDS documents down to — ReqU|rementS
.5 nee configuration item build-to specs and V&V plans

4 clea — Identify position or team responsible for — Expectat|0n

1 '“hc‘L ensuring accurate traceability of requirements
;ric::L : _Pr - prrogram office gnd contractor(s) use different _ Mandato ry tables &
Con v . Und tools, define how information will be transferred
com p a:d across them flgures

— thro -w o 0 — Define approach ensuring no orphan / childless
Jesnbaossr a requirements. : H :
[ertrs pags:q Y Expectation Tailoring Guidance - PrOVIde tal |0I‘Ing
091082011 Page-3! - T -
f4 * Programshould trace all requirements from + TD phase: Describe how competitive prototyping, g u Idance
a JCIDS to the Cl level and into a verification the TRA, the PDR, and test results will inform the
_—EI matrix program’s KPP/KSAs forthe EMD phase

Quad charts of SEP outline training to program offices

"SEP Overview
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Summary

« SEPs are atool to document the program's technical planning
approach and empower its implementation

— PSRs provide constructive insights to shape the development of the technical planning
approach

— SE WIPTs provide forum for documenting "the plan" and for assessing "execution to
plan”
« SEP outline focuses on expectations in order to reduce
development, review and approval timelines
— Mandatory tables replace extensive narratives
— Development of metrics to monitor execution of engineering efforts inform risk
mitigation efforts and data driven decisions
« SE WIPTs are atool to prepare SEPs
— Detailed presentation to be provided at SE WIPT kick-off meetings

— Clarifies the requirements, expectations, lessons learned to avoid, and mandatory
tables

— SEP preparation should be an "open book™

"SEP Overview
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Additional SEP Training Quads

?EP Overview
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Reference Material

« Section by Section SEP Guidance
— Quad Charts with
— Requirements
— Expectations
— Tailoring Guidance
— Lessons Learned
— Some detailed table and figure guidance
— 1. Introduction
— 2.1 Architecture and Interface Control
— 2.2 Technical Certifications
— 3.1 Technical Schedule and Schedule Risk Assessment
— 3.2 Engineering Resources and Cost/Schedule Reporting
— 3.3 Engineering and Integration Risk Management
— 3.4.1 Government Program Office Organization
— 3.4.2 Technical Staffing Levels
— 3.4.3 Contractors Program Office Organization
— 3.4.4 Engineering Team Organization & Staffing

"SEP Overview
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Backup Material

« Section by Section SEP Guidance, Continues
— 3.5 Relationships with External Technical Organizations
— 3.6 Technical Performance Measures and Metrics
— 4.1 Results of Previous Phase SE Activities
— 4.2 Planned SE Activities for the Next Phase
— 4.3.1 Requirements Analysis and Decomposition
— 4.3.2 Requirements Change Management Process
— 4.4 Technical Reviews
— 4.5 Configuration and Change Management
— 4.6 Design Considerations
— 4.7 Engineering Tools

« Highlighted SEP Outline
e Long form of SEP Content, Rationale & Expectations

 Alternate versions of other content
— May provide insight into intent for SEP

"SEP Overview

April 29, 2014| Page-19 Distribution Statement A — Approved for public release by OSR on 12/18/2013; SR Case #14-S-0462 applies. Distribution is unlimited.



« SE WIPT supports
SEP development
. . and program
~ . 3.6 Technical Performance Measures & Metrics p g
‘ (1 af 21 1
,_ _ ) execution to plan
) % 3.6 Technical Performance Measures & Metrics
: : ; (2 of 2)
d . agn
- 4.3.1 Analysis and Decomposition U :
d y P  Training material
- H an -
. 9 "M - lde i Requirement Mandatory Figure d efl n ES .
P gg M+ Address how top-levelrequirements are traced o .
; * Prog —E 9 fromthe source JCIDS documents down to — Requn'ements
. 9 nee | configuration item build-to specs and V&V plans
d r'eT ~ Identify position orteam responsible for — Expectat|on
S”hcot ensuring accurate traceability of requirements
: * Pr — Ifprogram office and contractor(s) use different _
. 2::1 -U . Und tools, define how information will be transferred I Mandatory tables &
com P p across them | L 1
thro - ing — Define approach ensuring no orphan/ childless [ e o flgures
psiara011 P i E requirements. E@ IERE _ PrOV|de tallorlng gL”dance
| S | o Expectation Tailoring Guidance
f§ + Program should trace all requirements from + TDphase: Describe how competitive prototyping,
a JCIDS to the Cl level and into a verification the TRA, the PDR, and test results willinform the
_—4 matrix program’'s KPP/KSAs for the EMD phase
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1.0 Introduction — Purpose and Update
Plan

Requirement

« Address:
— Who will use the Systems Engineering Plan?

— What is the plan to align Prime Contractor’s
SEMP with the program office SEP?

« Summarize how the SEP will be updated and the
criteria for doing so to include:

— Timing of SEP updates

— Updating authority, and approval authorities
for different types of updates

Mandatory Table

Revision Log of Changes Made and Description of
Number Rats Reason Changes AIHTERTEEIEY
0.7 Addressed Lead Systems Engineer’s (LSE’s)

April 2008 | -5ncerns — see comments in separate file LSE

0.8 Updated Section 1 with draft requirements

June 2008 Added Section 4, Design Verification section LSE

0.9 Addressed SE WIPT (to include Service and OSD)
comments — many changes — see Comment LSE

Resolution Matrix (CRM)

October
2008

Etc.

Expectation

« SEP should be a “living” “go to” technical
planning document and the blueprint for the
conduct, management, and control of the
programs technical aspects.

« SE planning should be kept current throughout
the acquisition lifecycle
— Consistent with other documentation
— Defines methods for implementing system

requirements having technical content,
staffing, and management planning.

Tailoring Guidance

« SEP should be updated after contractor award to
reflect winning contractor(s)’ technical strategy
reflected in SEMP

PSR Lessons Learned
Incomplete or missing a SEP
SEP development does not inform the RFP

"SEP Overview
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2.1 Architectures and Interface Control

Requirement Mandatory Table
« List architecture products that will be developed.
Summarize the approach for architecture REQUIRED MEMORANDA OF AGREEMENT _

. Cooperating . Impact if Not
development to include: interface Agency | ootvol | Redured BYDate | compieted
— DODAF architecture development efforts
— A system physical and functional architecture

diagram _ o Required Content
— How software architecture priorities will be . . .
« List external interfaces, fill in all columns.
developed and documented. _ _ _
: « External interfaces should be consistent with
— How architecture products are related to
requirements definition + SV-L
Expectation Tailoring Guidance
« Programs whose system has external interfaces * N/A
nleedlto h?ve dependencies (i.e., hierarchy) PSR Lessons Learned
clearly o!e ined o _ « Architecture overly complex, does not exist
shpuld be. conflrmed early on and placed under - Development relies on several critical
strict configuration control complementary systems currently in development
« Compatibility with other interfacing systems and » Schedule is dependent on other external agencies
common architectures should be maintained  Modular Opens Systems Architecture (MOSA) /
throughout the development/design process open systems approach not a high priority for the
program

"SEP Overview
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2.2 Technical Certifications

Requirement Mandatory Table
. . e PMO Activities to Obtain Certification Expected
 Summarize the SyStem'Ievel technical i Team/PoC Certification® Authority Certification Date|
H H T H H JAirworthiness Airframe IPT ?Q FY?
Certlflca‘tlons WhICh must be Obtalned durlng Clinger Cohen Confirm compliance Component ?Q FY?
‘e lifa- ClOo
program’s life-cycle (VDAPIVALS
also by DoD
ClO)
[Transportability ?Q FY?
Insensitive Manufacturing Reference Document: ?Q FY?
Munitions WG PEO IM Strategic Plan
Etc. ?Q FY?
* Fillin all columns.
Expectation Tailoring Guidance

* Programs understand how the SE activities « N/A
support the certification requirements

* Programs plan required technical certification
activities and timing into the program IMP and PSR Lessons Learned
IMS. Program has an inadequate system

engineering process

Key documents are incomplete

"SEP Overview U . . . T .
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3.1 Technical Schedule and Schedule f;,,
Risk Assessment |

’50(!?&5/

. '»!4'9‘

Requirement

Technical Schedule - Provide a detailed,
integrated, life-cycle system schedule

— Include planned significant activities (viz.,
activities which must be performed in order to
design/develop/produce the system)

Schedule Risk Assessment - Summarize the
schedule risk assessment process/results

List scheduling/planning assumptions and who is
responsible for technical schedule planning and
execution and keeping the schedule up-to-date

Mandatorv quure

Expectation

SE activities are planned to be completed in a
timely manner to support program progress and
key decision points

Program schedules are event driven; reflect
adequate time for SE integration, test, corrective
actions and contingencies; and provide a strong
basis for making financial commitments

Programs should use SRAs to inform source
selection and milestones, in addition to technical
reviews

Tailoring Guidance

N/A

PSR Lessons Learned
Lack of balance between requirements, schedule
and resources
Programs have success-oriented, aggressive, and
often unachievable schedules and don'’t learn this
until the SRA process is complete.
Failure to demonstrate key functionality prior to
decision points
No “time” to conduct the full suite of SE technical

reviews
Lack of meaningful acguisition phase_exit criteria

"SEP Overview
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3.1 Technical Schedule and Schedule
Risk Assessment

Fiscal Year 12 13 14 15 16 17 18 19 20 21 22 23 27 28 29 30
Quarter [1 2 2341 2 34|12 34|12 3412323412 34123412 34|12 34[12 3412341234 123412341 234[1234
Requirements @5 oo cro (O FOIC <
Technology Development | Engineering and Manufacturing D evelopment | nent
Acguisition b % Frepiz A Intsgrated SyaternDesign L Manmc%?izngclfcp:a‘zlg?r?mlmtbn A LRIF{ TE L FRP
ecision Points b
S-A Post .EIF—MS_B oDa. DEE- té‘:ﬁ .:nt MS-C Ceel clon h:R -
Ao cuanen COR Acoe cement
Systems Engineering " . . .
o Techminal R < < & <)
<> = TechnicalReviews SRR | SFR PDR CDH TRR[FRR BVRFCA[PRR PCA
Logistics Events w7 iLa 7 ILA LA~ 104 SR~/ ~J MSD <> Corje Capabilty
Major Contract Events W e
Zour el kil l I
3 =RFP Release /_}_JI—“) l \-|!pplle| E Li l |
' = Contract Auward EMID 1 *
{3 =1BR COA':;T:?I e T' 'LRIPL it 1/10T&E Suppolt
——= Progress Revieus ci?:;::n ; ' ' LRIP Lot 2 1
¢ I = ARG | \d Y LRPLot3 T
L) = FRP
Contract (ComtractfAwards
Awards
Llead [Lot1 O x6
LilLead Lot 2 < X9
= ltemFProduction @ S0 O
& = HemDelveriss .m| £ TRIP ‘ Llead | Lot3 & x4
N Fixed Avionics SIL
Total Production xxx Flight C ontrol SIL
Portable Flight Test Avionics SIL FRP
| | | |
Test Events Intedrate(l Tee*ting | TEqHEVAL |
¥ =First Flight [ e - (notional) ———————————— = |
» =Readiness Review _ | | | | AQ E [FOTEE {IlOﬁOIl"Ill} =
D evelopmental Test and Evaluation OTRR| -
T
[ ALFT&E waiver notifigation [ I [ i | C)iBeyond LRIP Report
Early QA C'A| 10T&H / OPEVAI
[ ALFT&E (Components) [ ALFT&E (Systems | C|LFT&E Rpport
T I I T I
AOTR: Assessment of Operational Test Readiness I0CSR: Initial Operational C apability Supportability Review OTRR: Operational Test Readiness Review
ALFT&E: Alternative Live Fire Test & Evaluation IOT&E: Initial Operation Test & Evaluation PCA: Physical C onfiguration Audit
CDR: CriticalDesign Review LFT&E: Live Fire Test & Evaluati PDR: Preliminary Design Review
EDM: Engineering Development Model LRIP: Low-Rate Initial Production PRR: Production Readiness Review
EMD: Engineering & Manufacturing D evelopment MDA: Milestone Decision Authority SFR: System Functional Review
FCA: Functional Conﬁuur:_rtion Audit i MSD: Mater_ialSupport Date SIL: Sys‘temsln‘tegr_ation Lab i
FOT&E: Follow-On Operational Test & Evaluation OA: Operational Assessment SRR: SystemRequiremems Review
FRP: Full Rate Production OASD{SE): Office of the Assistant Secretary of Defense SVR: SystemVerification Review
FRR: Flight Readiness Review {Systems Engineering) TD: Technology Development
GTV: Ground TestVehicle OPEVAL: Operational Evaluation TECHEVAL: Technical Evaluation
ILA: Integrated Logistics Analysis TRR: TestReadiness Review

"SEP Overview U . . . T .
April 29, 2014| Page-25 Distribution Statement A — Approved for public release by OSR on 12/18/2013; SR Case #14-S-0462 applies. Distribution is unlimited.



More About Schedule

 Schedule detalil

— The schedule you provide should include all the events that were described in the
previous SEPs with the actual date they occurred, and the events and technical reviews
planned for the phase covered by the SEP. It should also have future events for which

new versions of the SEP will be expected, and baseline dates. Relates to sections 4.1
and 4.2

« Schedule Risk Assessment is a special kind of risk analysis.

— The outline mentions Monte Carlo analysis. You want to determine the probability of
your program completing on schedule. You want to know how likely it is, and how much
you could be off. The result is usually presented as an S curve. You add up the
distributions of the task schedule possibilities and use the Monte Carlo analysis to
consider various combinations of those possibilities and give you the total likely result.
If all the individual tasks have a lot of potential variation, then your program completion
may not be very certain. You should show you are aware of what the impacts of the
variation could be and have risk handling plans.

— More help is available.
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3.2 Engineering Resources and
Cost/Schedule Reporting

Requirement

List and summarize the program oversight and
management systems that will integrate cost,
schedule, and technical performance goals,
metrics, and resources

Specifically address:
— Work Breakdown Structure (WBS)

— Integrated Master Plan (IMP) / Integrated
Master Schedule (IMS)

Mandatory Figure

* No mandatory figure included in SEP Ouitline.

program office has option to include explanatory
figure/table, as appropriate.

Reviewers will expect to find links to document(s)
containing these items. They aren’t part of the SEP,
but they are still expected

Expectation

IMP_and IMS clearly communicates program
expectations and provides traceability to the
management / execution of the program by IPTs

Program events, accomplishments, and criteria
defined in the government’s IMP/program
schedule should define top-level structure of IMS

In RFP, offerors should be directed to:

steps

Tailoring Guidance

N/A

PSR Lessons Learned
Lack of IMP or current IMS

Management metrics are not collected, or are not
collected frequently enough, or used to monitor
program health

Lack of meaningful acquisition phase exit criteria

EVMS does not provide insight and does not reflect
work being done
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3.3 Engineering and Integration Risk
Management

Requirement

» Risk Management process diagram showing how
the program plans to manage engineering and
integration risk and how these processes will be
integrated with the contractor(s)

+ ldentify roles, responsibilities, and authorities
within the risk management process

» Provide a risk cube with a listing of the current
system-level technical risks including as-of date,
risk rating, description, driver, and mitigation
status

Mandatory Figure

Consequence

Technical Risks Mitigation Activities (Closure Dates) -

R1. Failureto meet TOC reduction goals Continue current plan; expedite cufflyoke recesign (Dec 2015) E

may cause budget exceedance ?

R2. Main rotor cufffyoke redesign not Certification milestone plan developed and monitoredby PM. (Jun 2

completein time for test 2011)

Technical Issues Benefit
1. Production parts; spares Continue focuson contractor's SCM and make parts (ongoing) -

2. Structural Repair Manuallate to need Expedite approval of DL&T's (ongoing with NAVAIR) E o
Opportunities é_

01. Capture lessonslearned; best Lowinvestment; great benefit for program and NAVAIR &

practices; storein command library

Note: Figures showing risk burn-down plans optional.

Expectation

* Programs commonly use hierarchal boards to
address risks and have integrated risk systems
with their contractors, and their approach to
identify risks is both top-down and bottoms-up

* Risks related to technology maturation,
integration, and design considerations should be
considered in risk identification process

Tailoring Guidance

* N/A

PSR Lessons Learned

* Programs lack a mature risk management program

» Lack of properly documented risks

* Programs have inadequate risk mitigation plans

* Risk mitigation activities not reflected in program IMS
* Not performing integration risk analysis

— Results in integration schedule growth adversely
Impacting system verification testing
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Risk Management

Technology Risk
— Maturity of critical technologies
(HW/SW)

Engineering Risk
— Technical and management risk of a
system throughout the lifecycle

Integration Risk
— Technology, component, platform, SoS
integration

Top-Level Program Risks
ODDR&E Review Team Assessment

Risk Assessment

— Identification

— Recommendations

— Mitigation/ risk burndown
— Root Cause Analysis

Program Support Reviews
— Approved methodology
— Rigorous/phased-based criteria

Metrics

- Manufacturing

— Software

— Reliability

— Integration

— Technical Management

PDR/CDR Assessments
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3.4.1 Government Program
Office Organization

Requirement Mandatory Figure

» Provide planned program office organization
structure with an as-of date and include the
following elements:

— Legend, as applicable, Organization to which

mt

istics| [Logistics.
Mg
s ) | Analvst

the program office reports, Program Manager
(PM), Lead/Chief Systems Engineer |
(LSE/CSE), Functional Leads, Core, matrix,
and contractor support personnel, Field or
additional Service representatives P 50
Expectation Tailoring Guidance
» Programs has all appropriate functions * N/A
represented in the program office structure to PSR Lessons Learned

include key technical positions
* Programs will have SE in such a program office
position as to enable strong communication and

integration Poor communication across program lines / IPTs
* Organizational structure support successful Missing acquisition or specialized expertise

program execution — Needed functions/personnel skill sets are not
available at program start

Marginal program office staffing
Difficult to retain high quality personnel
Unclear roles, responsibilities, lines of authority
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3.4.2 Technical Staffing Levels

Reguirement
« Summarize the program’s technical staffing plan

— Process and tools program will use to
determine required technical staffing

— Risks and increased demands on existing
resources if staffing requirements not met

— A figure to show the number of required full-
time equivalent (FTE) positions by key
program events

Mandatory Figure

Full Time Equivalent Per Year

EMD Yearly Headcount Profile
1600

1400

CDR

2008
2006 Mod
2009 -
System and LRIP
Software Engineering Award
2010

Test
2010-2012

Engineering IOT&E/NOC
Mgt Direct ) _ ) 2013
400 Generation and Test Engineering

Other
Mfg

200 L= " Factory

Support

Program Support

0
2006 2007 2008 2009 2010 2011 2012 2013 2014

Expectation
» Programs should use a workload analysis tool to

determine staffing level, skill mix, and required
amount of experience to properly staff, manage,
and execute successfully

Tailoring Guidance

N/A

PSR Lessons Learned
Challenge to find the right size team

— Too few: Lose the benefit of multi-disciplines,
cross functional expertise

— Too many: Overwhelms Program Office, viewed
as burdensome

Difficult to hire government employees with

required multidisciplinary skills (SE, T&E, MFG,

LOG, etc.)
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3.4.3 Contractors Program Office
Organization

Requirement

» When available, provide diagrams of the
contractor(s) program office organization and
staffing plans in figures analogous to
Government program office organizational and
staffing figures

Mandatory Figure

=]

EMD Yearly Headcount Profile

Full Time Equivalent Per Year

Expectation

» Contractor has all appropriate functions
represented in their program office structure to
include key technical positions

« Contractor used a workload analysis tool and
lessons learned from similar programs to
determine staffing level, skill mix, and required
amount of experience to properly staff, manage,
and execute successfully

Tailoring Guidance

N/A

PSR Lessons Learned

Contractor has not demonstrated significant control
of subcontractors/key suppliers

— Lacks insight into subcontractor’s status

Needed functions/personnel skill sets not available
at program start

Instability in key positions
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3.4.4 Engineering Team Organization
& Staffing (1 of 2)

Requirement Mandatory Figure
* Integrated Product Team (IPT) Organization
— Provide diagrams that show all Government —— 2 -
and contractor IPTs and their associated
Working IPTs and Working Groups, -
interrelated vertically and horizontally B Piammins
— lllustrate the hierarchy and relationship B Sysioms W
among them W sirworts [omz ]
— Identify the Government and contractor(s)’ e |
leadership for all teams E
Expectation Tailoring Guidance
» Program personnel should integrate SE activities » P&D Phase: Describe how the organizational
with all appropriate functional and stakeholder structure evolves after MS C. If the program
organizations doesn’t have a Production IPT during EMD Phase,
« IPTs should include personnel responsible for one should be established in the P&D Phase
each design consideration areas PSR Lessons Learned
* Programs should shift IPT focus depending on « Unclear roles, responsibilities, and lines of authority
the acquisition phase - Needed skill sets are not available at program start
* Instability in key positions
* IPTs are neither chartered nor implemented
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3.4.4 Engineering Team Organization
& Staffing (2 of 2)

Requirement Mandatory Table

° For a” Government and Contractor(s) I PTS and Yeam | Ghairperson @y FJ:;?;‘)f’:"g:”gfg’;:;gaﬁon) Team Role, Responsibility, and Authority Products and Metrics
SE Lead SE - Program Office Role: IPT Purpose Products:
other key teams, include details either by o S Mition Equpment Lead | Responsibities: Integrate all technical efforts | IMB/MS Infot -
’ © Weapons Lead . Team Member Responsibilities Specifications
; o Test Manager - Cost, Performance, Schedule Goals )
attaChlng approved Charte s Or as a table o Logisties Manager +  Scope, Boundaries of IPT Responsibilities | Metrics:
o Production/Quality Manager -Performance
o Safety Lead Schedule and frequency of meetings -Schedule

- I PT name; Chairperson pOSition and name; - %EE{“&ZEE%’M”W - Date of signed IPT charter and signatory

Functional team membership; IPT roles, S hconactor or

. - . . Suppliers
responsibilities, and authorities; IPT PETa eI Ty
IPT o Lead SE Specification input
B . - . o Mission Equipment Lead Responsibilities: Integrate all technical efforts SEP input
processes; products; and specific metrics. - el R b
o Logistics Manager * Scope, Boundaries of IPT Responsibilities N
- © SW Lead Metrics:
— Summarize how the Government and B sy wanager | seneaute and reauency of mengs e
o Safety Lead

Interoperability Rep.

contractor(s)teams relate to/interact if they Koy S racior o
are not the same teams.

Expectation Tailoring Guidance

» Program personnel should integrate SE activities + P&D Phase: Describe how the organizational
with all appropriate functional and stakeholder structure evolves after MS C. If the program
organizations doesn’t have a Production IPT during EMD Phase,
» IPTs should include personnel responsible for one should be established in the P&D Phase

each design consideration areas PSR Lessons Learned
* Programs should shift IPT focus depending on « Unclear roles, responsibilities, and lines of authority
the acquisition phase « Needed skill sets are not available at program start
* Instability in key positions
« Missing specialized expertise
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3.5 Relationships with External
Technical Organizations

Requirement

» Define processes or methods used to document,
facilitate, and manage interaction among SE
team(s), external-to-program government
organizations on technical tasks, activities, and
responsibilities down to and including
subcontractors

— Identify the organization responsible for
coordinating SE and integration efforts
associated with the FoS/SoS and its authority
to reallocate resources; Summarize how
FoS/SoS interfaces will be managed

Mandatory Figure

Programs FYo05 FYO06 FYO7 FY08 FYO09 FY10 FY11 Fy12
Award JROC MsBe PRR MmSsic FUE
FANR 4N A Aug PANWAN FaN
Program X <R/ vearly
'Z sgn I&R T&F EUT (Test/Bemo) orrg |10T&E PcA  FRT
Phase1 | Phase 2z || | /I LRIP ] [ FrP
System Integrafion & Demons stration Dawn Select - 1 Contractor
EDA Start 7
. . lawardp, AU;A DT__OT"KJ;S:"“ TRR|LRIP 2
rogram Al PORS 3
complete S\ ANCOR| FQ"AI LRIP 1 |
SDD Phase
Pre-EDMs Oelivered /\EDMs Delivered (260
to Govil(28)
FOR Mg RA sbare A j, LRIP 1 Awatd  FUEA
P z CAISE Dev Test &
rogram N Eegn|casr BIL Testing
(ACAT Il \ = Prototypes J A
Platform Dewvel ntfintegrationTest
SoS Integration & Test Eﬂ LuT |ﬂ LuT2 |i|""" B
ITUT ITuT T ITUT
FT1 FT2 FT3 FT4

First Brass Boards
Needed

First Emulators
Needed

First Prototypes
Needed

Expectation

* Recognize importance of manaqging both internal
program schedule and maintaining
synchronization with external program schedules

* Develop MOAs with interfacing organizations that
includes tripwires addressing significant cost,
schedule, or performance variance and fast-track
iIssue identification and resolution process

 Inform Component and OSD staffs so they better
understand synchronizing funding and aligning
priorities with external programs

Tailoring Guidance

N/A

PSR Lessons Learned
Program burdened with system dependencies
Development relies on several critical

complementary systems currently in development
Schedule is dependent on other external agencies

Lack of formal MOA including
— Triggers to inform parties of significant varian
— Established issue resolution process

<
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3.6 Technical Performance Measures &
Metrics (1 of 2)

Requirement

» Provide an overview of measurement planning
and metrics selection process, including
approach to monitor execution to established
plan, and identification of roles, responsibilities,
and authorities for this process

« |ldentify a minimum set of TPMs and intermediate
goals and the plan to achieve them with as-of
dates

— Examples include TPMs for software, reliability,
manufacturing, and integration

Mandatory Table

Name Respon | KPP | Perfor PDR MS B CDR MS C FRP

sible or mance | Status | Status | Status | Status Status
Position | KSA | Spec. | Actual | Actual | Actual | Planned | Planne
/IPT

Aerodynami SE IPT <222

c Drag

(count)

Thermal SE IPT <60

Utilization

(kW)

Electrical SE IPT <201

Power

Usage (kW)

Operating SE IPT <99,00

Weight (Ib) 0

Range (nm) SE IPT >1,000

Average SE IPT <1.5

Flyaway

Unit Cost

(number)

Expectation
« Programs use metrics to measure progress

— Understand how to measure performance-to-
plan

— What to measure with how much margin

Tailoring Guidance

Use TPMs and metrics appropriate for predicting
success with the current phase of the program.

PSR Lessons Learned

« Management metrics are not collected, or are not
collected frequently enough, or used to monitor
program health

« EVMS does not provide insight and does not reflect

work being done

* Lack of software metrics prevent accurate
awareness of software activities
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3.6 Technical Performance Measures &
Metrics (2 of 2)

Requirement
« Use a reliability growth curve to plan, illustrate,

Mandatory Figure

and report progress H P I St i D
. . . 1 \ Idealized |Growth CPD THRESHOLD VALUE
— Growth curves will be stated in a series of S e e e
intermediate goals and tracked through fully e o]
integrated, system-level test and evaluation e EI I I B B B I
Year (FY) 11 12 13
events 2 [common e
E :::;:mTen(DT) A
:w PLANNED | [ | |
@ = |nerun I | |
Systeﬂrﬁjmcum I I I I
Expectation Tailoring Guidance
« Understand the amount of testing, test schedule e N/A

and resources available

— Develop the growth curve as a function of
appropriate life units (hours, cycles, etc.,)

— Understand how starting point was determined

— Tie rate of growth to realistic metrics of initial

failure rate to be addressed by corrective
actions and corrective action fix effectiveness

— Describe growth tracking & projection
methodology

PSR Lessons Learned

Optimistic software productivity, reuse and growth
estimates

Insufficient efforts to design-in reliability and
maintainability, including diagnostics

Highly concurrent, success oriented test schedules
Aggressive schedule lacks adequate time for
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Tiered and Time-Phased Measures

Time Phased

Cost, Schedule, Performance, Risk

DAB/DAES
A A
MSA TD EMD PD 0&S
o | o o
Continuous Program Engagement
SE WIPT Reliability, Interfaces, Integration
&
Manufacturing, Software, Staffing..
Information needs vary by Tier Metric relevancy based on
e  Summary and roll-up information at lifecycle phase and events
highest tier _ e E.g. T&E metrics prevalent later
e Greater engineering detail and number « Decisions based on time cycles (e.g.
of metrics provided at lowest tier DAES every 3 months)
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Top Tier: Senior Leadership Level

Sample Metrics

Comme=ts
Funding Amount (SM) /
N G e 355

PSR 73 T ew e

Commens |

................

05 2007 2005 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
- ae 1

Commenrs segeng
*umaing comsvaint impecs.

//{_
Cost & Schedule @ 1
|

2.
3.

Top level understanding
of program status

Execution to plan
Key risks

Adequacy of path
forward to resolve
risks/issues

Mixad Storss Load

Wit On-stEBon AR

Op Avananity (ASV)

Farce Pratection

100 of critcal psat. fagi o
Grew for setng oF man

Tal aspect POS IR
A12 i s

n single IR
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Mid Tier: Principal Managers

Sample Metrics

Fiscal vear

m T ]

Wl B[ w] n] w| 6] n]a] w]s]a]w] w]=

FEFI EFEFIREETINS
Foguromerts I 1

2oalizaali2yelvaaalizaalizaalizoelizaalizaalizaalizaalizaafizaalizae
1 [ w1 I o I I | I I foc

AR

Acquisitionbilastonas = ‘ i A
i3
T f
=T, AN ok i
et TRR[FRR  vRIFCARRR N
T ] iodse Mo | o chpabitey
st Everts - i
o Bac T 7 1TEE fuppars
i Ang [ A | ©
= RO coacs An T TS

Schedule

Risk: Vehicle will not meet CH-47 external lift
transportability weight requirement
Driver:
« Changing lift capability
7| * Failure to make appropriate trade decisions
Mitigations:

er| + Work with the Combat Developer / User to
| -| identifylower level requirements that can be
| " tradedin order to meet transportability
requirement

Risk: Capability Development Document
approval lagreement effecting timing

Driver.

The risk that that if CDD Staffing glide path and
5 timing are not agreed upon, the CDD intended
approval timeline will be jeopardized.
Mitigations:

TBD

elihood

Risks

* Top level findings and
recommendations

« Metric summaries across wider
breadth of engineering and
management areas

 Insights on PM incorporation
of recommendations

DAB/Pre-OIPTIOIPT version 7.7 SAMPLE Investment Program Funding & Quantities
($in Millions / Then Year) Prior | FY10 | FY1l | FY12 | FY13 | FY14 [FY15[FY11-15[To Comp]Prog Total
Cost
R Prior $ (PB 10) 106.4 6.7 17.2 7.1 0.0 0.0 0.0 24.; 137.4
Risk: R Current $ (PB 11) 106.4 5.0 12 6.9 16.9 7.1 3.0 35 146.5
1 e chai]_Delta s (Current - Prior) 0.0 @ (16.0) (0.2) 16.9 7.1 3.0 10. 9.1
Driver: '—Requlred $ 110.0 7.0 17.0 7.0 0.0 5.0 10.0 39.1 156.0
S Chah Delta $ (Current - Required) (3.6) (2.0 (15.8) (0.1) 16.9 2.1 (7.0) (3.9) . 5}'
the relial L
MitiaatiodPrior $ (H Table 1.4.1-1 MOE/MOS
+ Contin§Current § .
bestpra Delta Measures of Effectiveness and Suitabilit
Required| col Characteristic Parameter CPD Threshold CPD Objective CPD Reference
Delta
T&E
Prior s (S ASW Aircafi | Wission Radius/Endurance - Subsurface | ~+KPP 1,200 NM 7&-hr onstation > T00m > 4 onsia S 1Table 61
Performance Attack (per flight profile CPD Appendix Conditions:
Current §
Delta
[Required|
Delta
MS A Documents
Prior $ (H
Current § * MDA Program Certification (10 USC 2366a)
Delta = MDA certifies that statutory programmatic requirements have been met
[peauied * Program Protection Plan
Delta 8
s £ E 5
Fror . e e e e e R e
Current ( —
Delta Build to Packages - Engineering Drawings!
Required] ®  Includqmodels starts and orignal releases
Bk ts Packages ey O]
= * Analysis of e s s |
= ConfirBuidio Packages -ansacumm vork
* Acquisitiof®re” Type of review: April 2010MS A e ame m
V2o et Ry
Aswoed] * Recor :TEM il!elv Cwﬂi:e;nwg\nillre\wz PEO: MG John Doe
Locaizai] » Test ey Cotcon i PM: COLJane Smith
* Cescribf
support
Doy paromance contact sl
* System items)

 Positive observations

Documentation Status

Manufacturing

o Culine it Pes vets

e Fouc aborhors by end em and k.
Acquisitiol

+ Hanto
Independe
* Gover
contract4

Scrap. Revork and Repait hours (trget
ftem

Buid 0 Packages - Engneeing Oravings |
mocels cranges (less 112 to provuct
Jaeiton ater COR ater originl release

oo rovs by sten

PSR Scorecard

Lt Mdestone:
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Lower Tier: Working Level

Sample Metrics

Late Staffing

,,,,,,

Thr!!hold obj¥1ive

gpntract

ramps

p SL stalin of G

il EM@ Down-seleltvard
g-shurce Sejgction
T

Schedule e : :
Cost _ Tier1 Performance Management
— EVMS Dashboard _ Critical path — KPP/KSA progress — Staffing
— CPI-SPI Schedure isk assessment — TPMs — Risk cube and Burn-down
— Variances - _ Reliabili curve
— Late starts/finishes Reliability growth curve N
— Burn rate _ — Exit criteria
— Fo0S/SoS schedules TRLs
— Management Reserve
T — |”"““* | —
T :
]
Production — Software
— Build-to-Package completions T&E S _ sLoC
— Traveled work — Schedules _ Productivity
— Supplier/Subcontractor Quality tests — CTPs _ Reuse
— Scrap, Rework and Repair hours - MOE/S _ Defects
— First pass yields — Retest
— Touch labor hours — Verification status
— Etc.
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SE Metrics Goals
“What we are trying to achieve”

h Margin analysis, § v

root causes

« Emphasize quantitative
understanding consistent with
Industry practice of system
engineering

« Make visible relationships
between system/equipment
design objectives and 7~ Support
performance comparisons with

exis.ting
« Harness and use existing experience
information for timely and better

Execution
to plan

Parametric
projections to

decisions at the appropriate determine program
structure (cost,
levels schedule, resources)

relationships

"To measure is to know."

“If you can not measure it, you can not improve it."
Lord William Kelvin (1824-1907)
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4.1 Results of Previous Phase
SE Activities

Requirement Mandatory Figure
- Summarize (consider a tabular format) system- * Program office may choose to use a table that
level technical reviews, trade studies, and summarizing previous acquisition phase SE
independent reviews conducted to date; date(s) activities and results.

conducted; and key results or impact(s) to design
and any related recommendations and status of
actions taken

« For MDAPs, these reviews shall include an
assessment of manufacturing risk and readiness

Expectation Tailoring Guidance

« Technical reviews and other SE activities provide * N/A
insight of system maturation process

PSR Lessons Learned

+ Software reuse was significantly less than planned
* Requirements cannot be met

» Lack of software metrics prevent accurate
awareness of software activities

+ Reliability is not progressing as planned
» Key documents are incomplete
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4.2 Planned SE Activities
for the Next Phase

Requirement

« Summarize key planned system engineering,
integration, and verification processes and
activities established or modified since the
previous acquisition phase, including updated
risk reduction and mitigation strategies and
technical and manufacturing maturity.

Mandatory Figure

* No mandatory figure or table included in SEP
Outline

Expectation

» Technical reviews and other SE activities provide
insight of system maturation process

Tailoring Guidance

* N/A

PSR Lessons Learned
» Testing and verification approach are inadequate
» Developmental testing not complete prior to IOT&E

» Challenging production ramp rates for
contractors/suppliers

» Optimistic software productivity, reuse and growth
estimates

» Projected technical maturity unlikely to be achieved
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4.3.1 Analysis and Decomposition

Reguirement Mandatory Figure
» Address how top-level requirements are traced 5
from the source JCIDS documents down to
configuration item build-to specs and V&V plans ‘ SPeCiCATON
— ldentify position or team responsible for m;"-“_“7"'-“_““"“""_;;«;;;--'_-_-—__-__-_ﬁ—_-
ensuring accurate traceability of requirements P eTaaaaeane Ccee e poecooouee Socccccoos SoSTinE
— If program office and contractor(s) use different | omes |“ e ||| o || o ]| R
tools, define how information will be transferred [ = [ Il
across them S o [ | wee
— Define approach ensuring no orphan / childless === " —_—
requirements. I 0 |
Expectation Tailoring Guidance
» Program should trace all requirements from » TD phase: Describe how competitive prototyping,
JCIDS to the ClI level and into a verification the TRA, the PDR, and test results will inform the
matrix program’s KPP/KSAs for the EMD phase
PSR Lessons Learned
* Requirements vague, poorly stated, incomplete,
unreasonable, untestable, or not defined
* Process to flow down requirements not established
+ Inability to meet system requirements within defined
constraints, lack of growth margins/trade-space
 Lingering requirements issues increase costs/risks
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4.3.2 Requirements Management
and Change Process

Requirement Mandatory Figure
- Describe how requirements will be managed and * No mandatory figure or table included in SEP
how changes will be made and tracked Outline

« Summarize the mechanism by which the program
will involve its Configuration Steering Board

« ldentify which program office position or team will
be responsible for continuously ensuring the
accurate management of requirements and
requirement changes

Expectation Tailoring Guidance

» Programs understand that changes to » Consider requirements stability or volatility as a
requirements need to go through same rigor as metric, with planned and actual, and apply it to help
initial requirements and are integral to change manage requirements change.
control

* Programs ensure requirements traceability from PSR Lessons Learned
the Iowe’st level gqmponent all the way back to * Requirements creep leads to a constantly evolving
the user’s capability document baseline

» Unstable requirements — large number of JROC
approved changes to performance baseline

» Lack of JROC validated requirements document for
follow-on program increments
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4.4 Technical Reviews

Requirement Mandatory Table

XXX Review Details (For this acquisition phase, fill out tailored

« Summarize plans for conducting each technical o oo Aren eriteria, etc)

Chairperson Identify the Technical Review Chair (Normally the LSE)

review with emphasis on the next acquisition FMO Parteipants e EAtoa 1o Pt ate, (Enpineonng Lot gk, Looiotes, and <

Configuration Managers, Defense Contracting Management Agency

. (DCMA) Rep., and C. ing Offi i D
- Anticipated Stakeholder Represengv:sn@tan?g:;g;g) froI;eéeer:/?ce SE and Test, OSD SE
ase -- InClude a marker on program scnheaduile
Participant and Developmental Test and Evaluation (DT&E), FoS/SoS, and the
. . . . . Organizations User
i Identlfy WhICh program Offlce pOS|t|0n IS Anticipated Peer and Identify Organizations which can provide a peer perspective and
. Program-independent participants v_vho will pro_vide an inc_ieper\der\t assessment of how W?“
responsible for overall conduct of system-level ENEE SR (o ooo3 e (< Prosrossing but which have no stake In the Prosrams
Describe the main purpose of the review and any specific SE goals
and/or key subsystem-level technical reviews o
Entrance Criteria

* Identlfy Who or What team haS responSIbIIIty’ o List expected products from the technical Review (for example)
authority, and accountability for determining that: D e o e o ™

Updated Cost Analysis Requirements Document (CARD) or CARD-
Products/Artifacts like document based on system allocated baseline

entry criteria have been met, action item tasking arom the review) - Bpdaed BroGram schadule ncuding S5 e and SW criical path
and closure, and that exit criteria are met :

Purpose (of the review)

Identify tailored Entrance Criteria

Identify tailored Exit Criteria

Approved LCSP updating program sustainment development efforts
and schedules
Draft Post-PDR Report (MDAPS)

Expectation Tailoring Guidance
* Technical reviews are event-driven  TD Phase: Provide SRR, SFR, and PDRs details

* Programs should use a standard process for « EMD Phase: Provide delta PDR (if planned), CDR,
conducting technical reviews SVR/ FCA /PRR details

* P&D Phase: Provide SVR/FCA/PRR (if hot held in
EMD), PCA and ISR details

PSR Lessons Learned

* No “time” to conduct the full suite of SE technical
reviews

» Entrance & exit criteria not established
* Inadequate baseline management
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4.5 Configuration and Change
Management

Reguirement Mandatory Figure
* For each baseline established at a technical
review, list and describe the planned artifact

* Provide a process diagram of how the program
will maintain configuration control of its baselines

« ldentify when in the acquisition lifecycle the
program will assume initial and full configuration
control of its baselines

« Summarize the roles, responsibilities, and
authorities within the CM process

*See next page

Expectation Tailoring Guidance

» Programs should understand which artifacts * N/A
make up each technical baseline and manage
changes appropriately

* Programs will control their baselines

PSR Lessons Learned

* Roles, responsibilities, and lines of authority for
configuration management not clear

» Inadequate baseline management
 Definition of Class | & Il ECPs not in contract

— Unclear who has approval authority for Class Il
changes
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Change Management Process Example

Jces . ,
(Final Thursday " Gov't Board Pre-JCCB disposition KTR ACU(_mS
monthly) (TBD) schedule — Gov't Actions
TApproved
(I\SI:ofw:dEy) Initial SERB Day 1
TAPP“’VEU‘ ERB Review Day2-7,9-14,16-21, .....
SERB Return to SERB Day 8 15, 22, 29, ...
(Wednesday)
Initial & Final SERB
CCB Day 9, 16, 23, 30,.....
Class | dispositions to
SERB, others as available )
JCCB Final Thursday monthly
Recycle if not\ B
approved or KTR notifies IS when SEIT ERB/
referred by/ SERB items posted on EDAMS
SERB 4
Space ERB | | Payload ERB| | Ground ERB SEIT ERB GOV'T BOARD JTAGS provides
+Reviews items | | *Reviews items | |+ Reviews items « Reviews all items g%ﬁgtescjfslgoiﬁgncgm;e;és dispositions
gn;[;actzmg impacting PL impacting GND « Tuesdays « (TBD) schedule before SERB
5 | } f :
T ARMY
IS provides SERB/ SEIT ERB provides Ao
comments to KTR and Board dispositions
T T IS issues SEIT ERB /
Provides SS ERB comments to KTR SERB packages
ISS ISG | |
ISI
* Issues SEIT ERB / SERB agenda
and packages

IS issues SEIT ERB / SERB packages . |ssyes SERB minutes

» Maintains history
* Process Metrics
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4.6 Design Considerations
(1 of 2)

Reguirement Mandatory Table
« Examine for relevancy the list of design T okl T~

Documentation

) . . . Name (Reference) PMO | Certification | ~°( MR | Requirements Description/Comments
CO nslderatlons In DAG Sectlon 4.4 SE Tradeoff Analysis for o W55 {CORLA Frovide fhie sysfems engineeringirade-off
Affordability analysis showinghow costvaries as the major

. . . . . design parameters andtime to complete are
« |dentify design considerations that are critical to e et s h e The
analysiswill su approvalof an
H ) H Affgrdgbij entto be treated as aKey
the achievement of the program’s technical eprbeB vamorr P reaissen
m ion Memorandurm. The analytical summary
willinclude a graphicillustrating costtradeoff

; (1}
req u | rements table curves ortrade space around major affordability

o _ lete o b L
» The entries in the table are mandated by policy I _comP

establisheda cost-effedive design pointfor
those affordability drivers.

OY \d CPCP Describe how design will minimize Impact of
. . . ontrol only) . corrosion and material deterioration on system
f I th f d t conrel(RGAT onty) 4]1ﬂe j MSBEE) Trsahoutaysemitecyea !
Or InC us'on aS are elr re erence OCU men S, nvironmental Safefya wllf FESHE Describe how designwill minimize ESOH by
. . Occupational He; E H() MNEPA summarizinghow program will integrate ESOH
o] | derall to SE t lude
which must be embedded in the SEP or hot ¢S aie oo e s eSOk an
Se (MSB&C) mitigation plans throughout the life cycle of
H system
Iln ked uman Systems Infegration ummarize how HSTwill be integratedwithinthe
(HS) SE processes, specifically addressingthe human

operator and maintainer requirement allocation
approach that accounts fortotal system
performance.

Expectation Tailoring Guidance

« SEP demonstrates that the mandated design * N/A
considerations are an integral part of the design
decision process including trade study criteria

PSR Lessons Learned

+ Insufficient trade space (management reserve) to
accommodate contingencies

* Programs lack a mature risk management program

* Program lacks a formal or current Corrosion
Prevention & Control (CPC) Program

* Modular Opens Systems Architecture (MOSA) /
open systems approach were not a high priority for
the program
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* An early lesson learned on the Design Considerations table is that
programs are not including links in the column headed
Documentation hotlink, or are not providing access to the linked
documents. Ensure the OSD reviewers can access the documents
and confirm that they include the needed info.

« Part of the DoD streamlining was to get the content into separate
documents so it could be managed more easily — not to eliminate
the content.
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4.6 Design Considerations
(2 of 2)

Reguirement
« |dentify R&M Activity Planning and Timing
— Allocations / Block Diagram / Predictions
— Failure Definition and Scoring Criteria
— FMECA
— Maintainability and Built-In Test

— Reliability Growth Testing at the System and
Subsystem Level

— FRACAS

Mandatory Table

R&M Engineering

Activity Planning and Timing

R&M Allocations

R&M Block Diagrams

R&M Predictions

Failure Definitions and
Scoring Criteria

Failure Mode, Effects, and
Criticality Analysis
(FMECA)

Maintainability and Built-in
Test Demonstrations

Reliability Growth Testing
at the System and
Subsystem Level

Failure Reporting ,
Analysis, and Corrective
Action System (FRACAS)

Expectation

« Programs should understand that the content of
the R&M artifacts need to be consistent with the
level of design knowledge that makes up each
technical baseline

* The table is Planning and Timing
— Timing is required.

Tailoring Guidance

* N/A

PSR Lessons Learned
« Insufficient efforts to design-in reliability and
maintainability, including diagnostics
» Weak emphasis on suitability contributes to IOT&E
issues

* R&M activities not completed in time to inform the
design and development process
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4.7 Engineering Tools

Requirement

« |dentify the engineering tools the program plans
to use

Mandatory Table

Engineering Tool

Purpose

Position/IPT Responsibility

IMS

IBM®Rational®
DOORS®

Requirements Traceability and
Verification Methodology and
Completion

SE IPT/Rgmts Manager

Requirements
Verification Matrix
(RVM)

Requirements Verification

Computer-Aided Three- Design SE IPT
Dimensional

Interactive Application

(CATIA)

Risk Mgmt Information RM SE IPT/Risk Manager
System (RMIS)

SW Integration Lab M&S SW WG

(SIL)

SW Engineering Design SW WG

SW cost estimating SW WG

(e.g., COCOMO)

Producibility/ Throughput

Manufacturing WG

Analysis Tool

Line of Balance Production planning Manufacturing WG

Reliability Growth (e.g., Reliability growth planning and SE IPT/R&M Lead

/':I\G/Iél\®/l) PM2, RGTM, tracking
Expectation Tailoring Guidance
« Program should ensure design solutions are * N/A

documented based upon sound SE practices
using engineering tools to augment the technical
approach

» Programs should define tool interfaces when the

government and contractor(s) plan to use
different tools for the same purpose

PSR Lessons Learned
* Incomplete or missing a SEP
* Lack of IMP or current IMS

» Underestimation of integration efforts and COTS
modifications

» Software Development Plans do not exist, lack
needed information, or are outdated

« EVMS does not provide insight and does not reflect
work being done

* No reliability growth planning
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Non-Mandatory SEP Content

* In the SEP Outline, but not mandatory:

) Risk Burn Down Plan
: - System-of-Systems Schedule

Program ¥

# [Low

Program Z
(AGAT Il

program documents

- e (CONOPS « Acquisition Strategy
L~ /@ o M Ak A0
e Thueshon Qe | KPPs/KSAS - Design Verification
(Mandatory)
Force Protection
Mand: pulelan . .
(SUS?VZL?K; N . System Description
|| (Mandatory) o N 2
wu | Sustainment/Materiel . .
- m:gg{g{% 1“‘““““ Engineering Budget

Engineering S75M  $104M  S137M  S148M  $89M

Budget
= . . .
| = [ Technical Meetings and Issue Resolution
i . Monthly
Tetvhni(:IEv 1 . :rnmm 5 ml;“m B ﬁ‘;m Quarterly
HelpNeoded | Comsuffeetings | variasceniis | © mmn Annually
s G Evaluations. ¢ EAC
ool el LS
* Quality & Health Review LTSS
Metrics

e Services can include additional content in the SEP, as desired
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April 29, 2014 Page-54 Distribution Statement A — Approved for public release by OSR on 12/18/2013; SR Case #14-S-0462 applies. Distribution is unlimited.



Concept of Operations

Requirement Extra Credit Table
* Identify Summarize the CONOPS to include:

— Problem being addressed and/or current

Various Satallites Populate THE UTILITY PROVIDES UTILITY

Tha Comstallaticn Sigask: in Space With Coastellation
Geometry are the Product of the Utility

mission gap(s) A . A Al
— User’s expectation of system on its use (e.g., X === i__..‘i...mif

while deployed, employed, operated S -y

(Operational View (OV-1)) { $ I

TheGRSUsliey -~ woator i:?

— How system complements integrated joint : """\'j\ o 7
warfighting force » ....;.;._.’f"_?jm ﬁ =

— How CONOPs was used to influence
requirements and system architectures.

Expectation Tailoring Guidance

« Programs understand that the system CONOPS * N/A
Is a driver for the system solution and risks and
that it is foundational to understanding the
requirements generation process and the
Analysis of Alternatives (AoA) required by * N/A
Clinger-Cohen Act, JCIDS Manual, and
Department of Defense Instruction h C] O
(DoDI)5000.02. Also, programs will use EX@T@ r@dﬂt
standardized architectural products and =

conventions, data formats, and open interface
standards and protocols to enable interoperability

Figure 2-2 Operational Mission Utility View of Integrated GPS/NDS System Operations

PSR Lessons Learned
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System Description

Regquirement
Describe system to be developed to include:

— Major components/sub-systems to include
planned COTS/GOTS/NDI systems

— Functions of major components/sub-systems
and planned COTS/GOTS/NDI systems

— Other systems within FOS/SoS

— Annotated diagram making sure to highlight
as applicable, any critical technology element
(CTE) areas or competitive prototyping areas.

Extra Credit Figure

New Cabin Section

and Upper Deck PIODWNIh

* Wide Chord Blades

=y * Monolithic Machined * T700-GE-701D e
PR = Parts Engine with FADEC
Logistics Initiatives « Transmission Beams
« On- Board Diagnostics » Corrosion Protection” — y

(HUMS)
* Conditioned Based
Maintenance (CBM)
* Performance
Based Logistics, —
Composite Tail Cone

* Reduced Weight

* Improved CG

* Common with MH-60
* Composite Drive Shaft

- »
Integrated Digital Cockpit
* 4 MFD CAAS Cockpit

Enhanced Survivability

* Enhanced Laser Warning System
* Improved IR Suppression

» Crashworthy Fuel System (CEFS)
+C Missile Warning System
* Integrated ASE on MFD

* Integrated Vehicle Health

* Improved Data Mod: M System (IVHMS)
* EGIs with integrated MMR = Digital Map with BFT

* FBW w/ Active Flight Controls * Multi-band Ci icati
* Fully Coupled Flight Director « Integrated Storm Scope

Expectation

Programs understand hardware and SW
components of the system and can provide a
single picture for illustration purposes.

Exira

4

Tailoring Guidance

N/A

PSR Lessons Learned

N/A

redlt
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Key Performance Parameters/
Key System Attributes

Requirement

» Provide table of emerging or actual KPPs and
KSAs with threshold and objective values.

» Describe process for how SE will provide or has
already provided input to KPPs and KSAs and
their values.

)|

4

KSA Threshold Objective
Materiel Reliability | Value Value

Extra Credit Table

KPP Threshold Objective
Net-Ready Classified, see CDD dated 13 July | Classified, see CDD dated 13
(Mandatory) 2010 July 2010
Force Protection Value Value
(Mandatory)

Survivability Value Value
(Mandatory)

Sustainment/Materiel | Value Value
Auvailability

(Mandatory)

System Training Value Value
(Selectively Applied)

Energy Efficiency Range Range
(Selectively Applied)

Etc.

Table 2.4-1: Sample KPPs

Ownership Cost Value Value

Etc.

Table 2.4-2: Sample KSAs

Expectation

« Per the JCIDS manual, programs ensure the
number of KSAs is “kept to a minimum to
maintain program flexibility...” and that they are
complete and reasonable in the context of
system operational requirements and compliance
with the net- centric operational environment.

Tailoring Guidance

» TD Phase: Describe how competitive prototyping
trade studies, and the Preliminary Design Review
(PDR) informs program KPP/KSAs.

« P&D Phase: Summarize any changes between
CDD and CPD requirements including the rationale
for the changes. Describe the use of Configuration
Steering Boards (CSBs) to approve requirements
trades

PSR Lessons Learned

* N/A
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Engineering Budget

Requirement Extra Credit Table

» Describe how the program’s SE budget was or will be
[ T [

— Engineering team'’s role in building the program’s
cost estimate
. . o . Engineering S75M. $104M  $137M  $148M  $89IM
— Engineering cost estimation/budget assumptions to Budget (RDT&E)
include the use of integration tools such as Systems
or Software Integration Lab (SIL)

] Key Program & A A
— Analogous systems used as the basis for cost Technical Events  MSA x A A Ms8 A A
estimating SRR SFR PDR COR PRR
— Program budget constraints/limitations which might
impact SE/technical planning
Expectation Tailoring Guidance
» Program’s budget is sufficient to support each * N/A

acquisition phase; program funding is stable; and
program has adequate management reserve to
deal with technical issues/contingencies.

PSR Lessons Learned

» Budget is insufficient; not funded to Cost
Assessment and Program Evaluation (CAPE)
estimates/low confidence estimates

« Budget improperly phased to support planned
O evelopmental (SE, T&E, production, etc.) efforts
K HQ @ HQ@ O Current unit cost factors indicate significant/critical
= Acquisition Program Baseline (APB) breach

+ Insufficient trade space (management reserve) to
accommodate contingencies

\'g
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Technical Meetings and
Issue Resolution

Requirement

Extra Credit Table

» Describe how often program personnel /IPTs will Daily i
K . * Execution Weekly
meet to integrate and coordinate SE and + Daiy Ops .
ol : : e Assess Performance Monthly

management activities within and across program ! Tl || eS|, xceaton Olarery

) = Control Account « Program Reviews
on a day to day basis. (Many programs refer to ettt e cmsatMenings | amednass | | g | Al

. o ” X usiness Reviews = Corrective Action Plans valuations =
this as their “Battle Rhythm.”) If there are « Dt |. g R |« ccrmvens |+ oo
. . . * Critical Path Review |« Financial Assessmen . i i
multiple contractors competing, describe how ! Quyatan | T ——
Metrics

day-to-day interaction may differ from just one

contractor.
Expectation Tailoring Guidance
« Programs have a battle rhythm and strong * N/A
communication /transparency with stakeholders.
Risk/issues are addressed proactively.
P Y PSR Lessons Learned
* N/A

[Extra Credilt
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Design Verification

Requirement

» Describe how the requirements verification
processes will be planned for and implemented
across the lifecycle of the program. Indicate
which tools, such as M&S, the program plans to
use during testing and V&V of requirements.
Make sure to include tools in Table 4.9-1. Also,
describe how Contractual requirements
(Specification Section 3) are verified with test
events outlined in Section 4 of a Specification
(Section 3 is meaningless unless requirements
can be verified in accordance with Section 4).

Extra Credit Table

* N/A

[Extra Creadit

Expectation

+ All requirements have plans to be verified and
tracked during the design verification process.

Tailoring Guidance

* N/A

PSR Lessons Learned

* Test schedules are aggressive/ success-oriented/
and highly concurrent

» Testing is incomplete or inadequate and system-
level testing conducted without all equipment
installed

» Scope of testing is not defined.
e TES/TEMP is immature or is late.
» Lack of a realistic test environment
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SEP Content, Rationale & Expectations

1. Introduction Describes the purpose of the SEP as well as who will use the SEP, the plan to align Prime
Contractor’s SEMP with SEP, and the approach for updating/maintaining the SEP
throughout the life of the program.

Expectation: SE planning is kept current throughout acquisition lifecycle and that
programs understand the criteria and approval level for between-cycle updates.

2. Program Technical Illustrates program understanding of the system’s relationship with other systems from

Requirements the technical perspective. Describes:

2 1 Architectures and 1) Relationship, dependencies, and the desired interfaces envisioned between this

e s el system and other existing or planned systems;

d 2) How architecture products are related to requirements definition and the functional
and physical architectures, and

3) Process for distributing DODAF architectures to the vendors
Expectation: Programs which include a system with external interfaces will have the
dependencies (i.e., hierarchy) clearly defined. This definition will include interface
control specifications, which will be confirmed early on and placed under strict
configuration control.

2.2 Technical Illustrates program understanding of required certifications throughout the lifecycle of
Certifications the system, their required timing and program office responsibility.
Expectation: Programs will plan required certification activities and timing into the
program IMP and IMS.
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SEP Content, Rationale & Expectations

3.Engineering Resources and Management

3.1 Technical Schedule and 1) Ensures detailed planning for technical activities. Programs often have success-

Schedule Risk Assessment oriented, aggressive, and unachievable schedules. 2) SRAs provide mechanism for
assessing viability of technical and acquisition key decision points.
Expectation: 1) Programs properly phase activities, key events (e.g., competitive
prototyping, CDRs, etc.) to ensure a strong basis for making long lead financial
commitments. Program schedules are event driven and reflect adequate time for SE
, Integration, test, corrective actions and contingencies. 2) Programs use SRAS to
inform source selection, milestones, in additional to technical reviews.

3.2 Engineering Resources Ensures stronger linkage between SE planning, costing, and tracking (i.e., IMP,

and Cost/Schedule Reporting IMS, WBS, and EVM). Programs often gloss over this topic and rarely provide
strong evidence during PSRs
Expectation: The IMP and IMS will clearly communicate the expectations of the
program team. IMP/IMS will be traceable to the WBS, the program’s Contract
Work Break-down Structure (CWBS), the SOW, SE, risk management, and the
EVMS, which together define the products and key processes associated with
program success and are the basis of Team-generated cost estimates and cost
reporting.
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3.Engineering Resources and Management

3.3 Engineering and Integration  Illustrates program understanding for how to handle risks from

Risk Management identification/capture to mitigation. PSR findings have shown that
failure to address integration risks.
Expectation: Programs will use levels of boards to address risks often.
Program offices and contractors will have an integrated risk
management system. The approach to identify risks will address both
a top down and bottoms up approach.

3.4 Technical Organization Illustrates program understanding of the appropriate staffing/functions
required within a program office, especially the importance of the key
technical positions such as for the Lead Systems Engineer.
Expectation: Programs will have all necessary appropriate functions
represented in the program office structure. Programs will have the SE
function in such a position in the program office as to enable strong
communication and integration.

"SEP Overview

April 29, 2014| Page-63 Distribution Statement A — Approved for public release by OSR on 12/18/2013; SR Case #14-S-0462 applies. Distribution is unlimited.



3.Engineering Resources and Management

3.5 Relationship with External Programs have critical dependencies on external programs which often

Technical Organizations impact their cost and schedule. Including this in the SEP illustrates the
entire program is working with external organizations, not just SE.
Expectation: Program will: 1) Recognize the importance of
maintaining synchronization with external programs schedules. 2)
Develop MOAs with interfacing organizations that includes: 3)
Develop a synchronized program schedule with interfacing programs
schedules to provide insight into the potential impact of interfacing
program schedule changes

3.6 TPMs and Metrics Illustrates program understanding for how to measure performance-to-
plan and what to measure with how much margin.
Expectation: Programs will use metrics to measure progress.
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4. Technical Activities and Products

4.1 Previous Phase SE Summarize results from technical and independent reviews conducted to date

Results - Dates conducted, results or impact(s) to design, risks/issues addressed, technical
baseline established

4.2 Planned Next Phase SE Illustrates program understanding of the activities it must accomplish throughout the

Activities phase

Expectation:
« For EMD Phase: Describe the results of the PDR, plans for any delta-PDRs, the

CDR, Production Readiness Review (PRR), and Functional Configuration
Audit/System Verification Review (SVR).
» For P&D Phase: Describe plans for verification, PCAs, and PRRs.

4.3 Requirements Illustrates program has established a clear linkage from top-level requirements to the
Development and Change Cl level and the verification methodology.
Process Expectation: Describes how the program plans to trace top-level requirements (i.e.

from draft or final AoA, KPPs, KSAs, statutory, regulatory, certification, safety, SW
and hardware, etc.) from the source JCIDS requirements document down to ClI
build-to specifications and Verification and Validation (V&V) plans
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SEP Content, Rationale & Expectations

4. Technical Activities and Products

4.4 Technical Reviews Purpose of the SEP is to ensure good technical planning. Including
tailored entry criteria illustrates event-driven technical reviews which are
key to strong technical planning. Illustrates program understanding that
technical reviews are important check points which ensure results and
designs are technically sound.

Expectation: Program will use a standard process for conducting
technical reviews. Program will have event-driven technical reviews.

4.5 Configuration / Change Illustrates program understanding that changes to requirements go
Management through the same rigor as initial requirements and are an integral part of
the basic change control process.
Expectation: Programs ensure requirements traceability from the lowest
level component all the way back to the user capability document.
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4. Technical Activities and Products

4.6 Mapping Key Design Illustrates program understanding of all the areas to consider when
Considerations into Contracts designing a system. Design considerations include those attributes
(e.g. RAM Strategy, etc.) that must be factored into the design solution.

Expectation :The program will think through each design
consideration during design in order to create a design that provides
the required capabilities, is easily operated and maintained, and is
affordable. In addition, the program will ensure there is sufficient
time to obtain the certification prior to the need date; consider the
administrative lead times.

4.7 Engineering Tools Illustrates program understanding of tools available to apply to the SE
process to efficiently and effectively meet system requirements.
Expectation: Program will ensure design solutions are documented
based upon sound SE practices using engineering tools to augment
the technical approach.
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Questions?
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SE and SEP Law

* Public Law 111-23 (WSARA) recognizes the importance of SE to
weapon systems acquisition

« Heavy focus on starting MDAPs and MAIS programs right:

— Development and tracking of measurable performance criteria as part of SEPs and
TESs / TEMPs

— Requiring completion of competitive prototypes for all Major Defense Acquisition
Programs

— Requiring completion and MDA assessment of a system-level Preliminary Design
Review before MS B

— Codifying a role for SE in development planning, lifecycle management and
sustainability
* Yearly OSD assessment to Congress
— which shall set forth, at a minimum, the following:

— “(1) A discussion of the extent to which the major defense acquisition programs are
fulfilling the objectives of their systems engineering master plans and developmer\'tl&l%f_ABPL
test and evaluation plans.” PL 111-23 (page 11 of embedded file)

Implementing Directive-Type Memorandum 09-027 sighed Dec. 4, 2009
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Key Elements of SEP Content

« SEP content informed by PSR and SEP review lessons learned and
Service comments

« Key SEP elements which guide technical planning and execution:

— RIisk, Issue (and Opportunity) Management (DAG 4.3.6)
— PSR Systemic issue: 18% of programs lack sufficient risk management tools and methodology
— Technical Performance Measures (DAG 4.3.4.1)

— Facilitates assessment and communication of “Execution to Plan”
— Key design software/ manufacturing/reliability

— Reliability (DAG 4.3.18.19)
— PSR Systemic Issue: 34% of programs have reliability program that aren't progressing as planned

— Technical Reviews (DAG 4.2.9-4.2.17)
— Entry and Exit Criteria

— Requirements Management (DAG 4.3.5)
— Trade studies
— PSR Systemic Issue: 54% of program have problems will well defined and stable requirements

— Schedule and Schedule Risk Assessment (DAG 4.3.2.2)
— Adequate completeness and phasing of planned technical efforts to support acquisition decisions
— Assesses risks of achieving upcoming technical reviews and milestones to inform mitigation activities
— PSR Systemic Issue: 44% of programs do not have an IMS or does not have a current IMS
— Management of Interfaces (DAG 4.3.9)
— System level performance
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— Defense Acquisition Guidebook (DAG) Chapter 4 Systems Engineering -
https://acc.dau.mil/dag4

— Integrated Life Cycle Chart - https://ilc.dau.mil/

— Acquisition Community Connection (ACC) Systems Engineering Community of Practice
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