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Mission Context

Steve Welby

Director, Systems Engineering

Reform Act of 2009”

S.454-10; d.(1): The development and tracking
of detailed measurable performance criteria as
part of the systems engineering master plans...

S.454-10; d.(3): Asystem for storing and
tracking information relating to the
achievement of the performance criteria and

objectives specified...

S.454-12; SEC. 103.b.(4): Evaluating the
utility of performance metrics used to measure
the cost, schedule, and performance of
[MDAPS], and making such recommendations
...to improve such metrics.

Major Program Support
James Thompson

— Program Support Reviews
— Systems Engineering Plans
— Program Technical Auditing
— OIPT/DAB/DSAB Support

— Performance Measurement

— Systemic Root Cause Analysis

— DAES Database Analysis and Support |

AT&L Memo, 14SEP2010
Subject: Better Buying Power: Guidance
for Greater Efficiency and Productivity

in Defense Spending

hability
Icibility
LSI)
mhent

pssment

“...Set shorter program timelines and
manage to them...”

“...remain cognizant of our programs’
progress...and identify problems quickly...”
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OUSD(AT&L) Systems Engineering
Major Program Support Directorate

Program Touchpoints:

o

Acquisition

Community /

Engineering

Expertise Acquisition
z Leadership
Systemic
| Analysis
]
| Results | Results
Policy/Guidance Metrics
Education,/Training Benchmarking
Recommendations Best Practices
A\ A\ A\
MSA TD EMD PD FRP 0&S
Prototypi ‘O ¢ e

MDD

W

Continuous Program Engagement

Program Support Reviews (PSR), SE Working Integrated Product Teams (WIPT),
Technical Reviews, SEP Reviews, PDR/CDR Assessments

Integrating IPT (IIPT), Overarching IPT (OIPT)

Defense Acquisition Board (DAB), Defense Acquisition Executive Summary (DAES),
Nunn McCurdy Reviews
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SE Metrics Goals
“What we are trying to achieve’

~yre

D Margin analysis, L‘

root causes

 Emphasize quantitative
understanding consistent with
Industry practice of system

Execution

engineering t°
 Make visible relationships /(
Evaluations

)

between system/equipment
design objectives and
performance

 Harness and use existing
iInformation for timely and

Support
comparisons with
existing
experience

Parametric
projections to

better decisions at the determine program
. structure (cost,
approprlate 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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Tiered and Time Phased Measures

Tiers

DAB/DAES

Time Phased

Cost, Schedule, Performance, Risk

A A
MSA TD EMD PD 0&S
ol | 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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Cost & Schedule

Top Tier: Senior Leadership Level

Sample Metrics
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e
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‘Comments mganing
fomding congtmint Impacs
= EAT.

Top level understanding
of program status

Execution to plan
Key risks

Adequacy of path
forward to resolve
risks/issues

Parametes Status Discussion
Threshold Objectives
= A T Al crical Top-Level ISRs 589% of ramaining Otisciive
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Mid Tier: Principal Managers

Sample Metrics

« Top level findings and
recommendations

. .
| Riskc Vehicle will not meet CH-47 external lift Risk; Capability Development Document
| B e ° etric summaries acCross
| Driver. Driver.
vl . ChangingIift capability Therisk that that if CDD Staffing glide path and .
i « Failure to make appropriate frade decisions ~ 5 timing are not agreed upon, the CDD intended R I S k S

Schedule

. . .
== Mitigations: approval imeline will be jeopardized.
& Lo Wb mun T wider breadth of engineerin
1! ] identifylower level requirements that can be: TBD
traded in order o meet ransportability
! requirement 35
DAB/Pre-OIPTIOIPT version 7.7 SAMPLE Investment Program Funding & Quantities an d I I I an ag el I l el l t ar eaS
($in Millions / Then Year) | Prior | FY10 | FY1l | FY12 | FY13 | FY14 |[FY15]FY11.15]To Comp]Prog Total
Cost
Prior $ (PB 10) 1064 | 67 17.2 71 0.0 00 [00 | 243 0.0 1374 . . .
Riskc RJCurrent s (PB 11) 1064 | 50 12 6.9 16.9 71 [30 [ 31 0.0 1465
e B e o - g ° nsi S on Incorporation
Drver [Reauired s 1100 | 7.0 17.0 7.0 0.0 50 [100 [ 390 0.0 156.0
T Delta $ (Current - Required) (3.6) (2.0) (15.8) (0.1) 16.9 21 (7.0) (3.9) 0.0 (9. al
the relial P L

.
MitgatioffPrior ¢} Table 1.4.1-1 MOE/MOS
+ Continficurrent § .
e Delta Measures of Effectiveness and Suitabilit
" |Required] cor ‘Characteristic Parameter ‘CPD Threshold CPD Obijective CPD Reference
Delta
T .
 Positive observations

Performance Attack (per flight profile CPD Appendix | Conditions:

ErrEoTvERESS | & E
Prior s (W ASW Aircraft | Mission Radius/Endurance - Subsurface ++KPP 1,200 NM /4-hr on-station >1,600 nm /> 4-hr on-sta ‘ 6.1 Table 6-1

Current 4
Delta

|Required|
Delta

MS A Documents

Prior $ (A
Current ¢ MDA Program Certification (10 USC 2366a)

o ] i Documentation Status

Program Protection Plan

Delta . .
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Prior_(P = Technolog: I 7|27 {04 e
ot 3 g
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* Acquisiti dos Wi Type of review: April 2010 MS A ROGRAM NAME
E— * Record]seiniion ater CoR ater o PSR Summary
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* Cescrib
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support 1r4
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Delta

PSR Scorecard

Doy peomarce cont]
System En{ -
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Acqisnon ;'
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Program and Project
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+Last Milestane: MDD March 2008

ow risks; Normal bu

35 risks

Red: High risks: Intense management attertion required
WWhite: Not assessed
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Lower Tier: Working Level

Sample Metrics

Late Staffing

T&E/ _PR; 'Bal; amps
S MEEMG ’
9) et Dt%vr\(nrse\é%wa"’
SChedUIe L T A T gl
Cost Tier 1 Performance Management
— EVMS Dashboard " — KPP/KSA progress — Staffing
— Critical path )
— CPI-SPI _ — TPMs — Risk cube and Burn-down
Variances — Schedule risk assessment R curve
— Late starts/finishes — Reliability growth curve Exit criteri
— Burn rate — TRLs — EXit criteria
— Fo0S/SoS schedules
— Management Reserve
P r O d u Ct IO n . FEESSEESFEETTEEF S 0 ftW ar e
— Build-to-Package completions T&E _ sLoc
- Trave_led work _ — Schedules — Productivity
— Supplier/Subcontractor Quality tests — CTPs _ Reuse
- S_crap, Rewprk and Repair hours - MOE/S _ Defects
— First pass yields — Retest
— Touch labor hours — Verification status
— Etc.
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Time-based Metrics

Related to Lifecycle Activities

reses| LS AN St AN vanacunmgbosopmen: A\
D q -
Analysis ClIETS I DSt BT IS Production & Deployment Operations & Support
Integrated Sys  Sys Capability & Mfg Life Cycle
Work Design Demonstration Sustainment
Efforts Matefiel Development Pgst PDR ‘ Post CDR fRP
Decision Agsessment Assessment ‘ Decision
A A Review
Activities| €g==== Pre-Systems Acquisitign PDR > % CDR Systemg Acquisition » G=—dustainment==
A TRA
TRA
Technical OTRR X OTRR
reviews| A A A A AV A A A A
IT ASR IBR SRR SER IR TRR SVR PCA ISR

Assessment (PSR Summary/recommendation tracking, QUAD charts, etc.) |

Cost (EVMS - CPI,SPI, variances, burn rate, |

Schedule (Tier 1, Critical path, schedule risk assessment, late starts/finishes,FoS/SoS schedules, etc.) |

Performance (KPP/KSA progress, TPMs, reliability growth. TRLs, etc.) |

Management (Staffing, Risk cube and burn-down curve, exit criteria,, etc.) I

T&E (Schedules, CTPs, MOE/S, retest, verification status) |

Software (SLOC, productivity, reuse, defects, etc.) I

Special \
Interest \ Manufacturing (MRLs, Equip/Facilities, Supply Chain, etc.) J
Areas T
Tailored by Reliability, ]
Phase
Integration |
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RequiremenJF.'lat Sol Analysi Technology Development Engi ing and ing pment Production and Deployment
Planned SE SE SE
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Build to Pa - Actuzl . - :
maodels ch Ll'stctlate;”a‘ftf Tiers |Requirement] Mat 5ol Analysis Technology Development Engineering and Manufacturing Development Production and Deployment
definition affSEntandne Planned SE SE SE
B“‘ld m_PE‘ KPPs (Listvalue AoA |PSR|MZ A[SRR| SFR|PDR (PSR WIFT F'I'-;'IR DAFS WS B| COR|FPRRE | PER | WIPT F'I'\:!R DAFS S CIOTEH PSR | WIFT F'I'\;'IR DAxES FRF
instruction - * = *
:
System Interf i Requirement| Mat 5ol Analysis Technology Development Engineering and Manufacturing Development Production and Deplc
application) Planned SE SE SE
Sub-Contra Internal Line R a4 | PSR|us A|sRR | sFR |PoR| Psr| wieT | MR | DAES s bl cor|prr | psr| wieT | PUR | PAES |ys cloTae| psr [ wipT | MR
{scheduled (LRU) to LRU Actual : * :
Softw: iz . I
Internal CD'“F_:L' Software size Tiers |Requirement] Mat Sol Analysis Technology Development Engineering and Manufacturing Development
Part Shortal «d Component (C NBIC Planned SE SE
CSCto LRU  JESLOC ) !
% pL.mhaSJ . 204 | PsR |1s 4| SRR | 5FR |POR | Psr | wipT | PMR | PAES s Bl cor | PRR | Psr | wipT | PR | PAES | s ¢ loTaE
Ksts Listvaluel'Soetam Configd Productivity Actual i .
Touch labo WBS) to Exter] Operational Reliability
I _ X figuration Itd Software Grolf List parameter used, depends
Delivery pe A Mission Thread on applicatien (MTBCF, Planned
date and ad—rrem = o o fusion, we] Reauirementy MTBOMF_MTBSA MTBEFF or_|A  |Actual
First Pass J2ndlistisiues) § Applies to a Logistics Reliability
Mumber of integ Cede/Unit Ted List parameter used, depends Planned
Process ca lahoratories on application (MTBF, MTTF, A Actual
processes RCTEE Mumber of inter] CSCl Integraty Reliability Growth
Process cof procirement qujgen simulatedf Y liean Time Between Failure Planned
that meet g Mumber interfag Corfinitial (MTEFi} B Actual
o MILCOM hard»\a'are.-'spﬂw System Type Status related to Metrics
W oas Nu!.nher of inter] Mumber of Failure Modes Planned
loss ! Wl )
crap. Rev onfin target envl Reuse |dentified C Actual
and actual the host platfory -
APUC SR T Murnber of Failure Modes Planned
Production Integration prog o addressed C Actual
PAUC {outstanding di ; ppr—
\ Fearoarn Total failure rate identified Planned
# of nancar o ftotal number of |83k S1EMNG
Total Acquisition C C Actual
ﬁ—untexl % of failure rate addressed Pl d
Schedule duratf EffortHours f * anns
C Actual
g 0 OO " "
Schedule 1o com Enamesing g Duraton (=tz Achieved versus planned Planned
; : rogress on RGT Actual
Schedule Varand 1 jntegration | — El 2 e : = C
Type of system Rellahl!ll",- staf Mean Time Between Failure Planned
Haurs per (6.q.. aircraft Defect (MTTDJ (current estimate) C Actual
Staffing Gavern = izzinm ke A
Troveled w =13Mng S overnm Types of Config _ Status r§ Mission Aborts (MTBMA) Elanmlad
Staffing Contractl being integrated 2 CD!11p|EtE C ciua
hours) Mission Failures (MTBRF} Planned
C Actual
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Systemic Root Cause Analysis
Top Negative FINdIings <., 2000

Rank | Systemic Finding %
Reviews
Staffing — 50%, 4 (%of reviews, # of Systemic Findings)
1 Marginal program office staffing 31 Analyzed in
12 Program Office has clear lack of acquisition or specialized expertise 17 conjunction
Management — 77%, 17 with
2 Progress is impeded by lack of good communications between Govt and 24 quantitative
contractors :
9 Risk management tools and methodology are not sufficient 18 i 2
Systems Engineering —34%, 2 results
3 Program has inadequate system engineering process 23
10 Incomplete or missing a systems engineering plan (SEP) 17
Verification — 35%, 4
4 Test schedule is aggressive/success oriented/ and highly concurrent 23
14 Testing is incomplete or inadequate 17
Budget — 20%, 1
5 Current program budget is not sufficient to execute the proposed program 20
Requirements — 54%, 6
6 Requirements are not stable 20
7 Requirements are vague, poorly stated, or not defined 20
8 Requirements creep 18
Schedule-44%, 4
13 Program does not have an IMS or does not have a current IMS 17
Reliability —34%, 4
18 Reliability is not progressing as planned or has failed to achieve 14
requirements
26 Reliability test program is needed; Reliability growth program not in place 14
35 Reliability currently based on analytical predictions and won’t be 10
demonstrated until late in program
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SE Metrics Context

AT&L History

C&T Duratlon (Month) vs Effective
] ‘ Information to Inform...
Individual program
comparison vVersus
= behChmarkS » Policy/Guidance
» Education/Training
Systemic Root Cause Analysis .
— « Recommendations
= : » Metrics/Benchmarking
* Best Practices
Performance Across
Programs
— =
Feedback thru
Information to Inform continuous
Decision Making program engagement
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Conclusions

 Corporately we need to...
— Improve our abllity to track Execution to Plan
— Provide better visibility to stakeholders
— Provide framework for accurate and timely issue
Identification/prediction
...In order to

— Reduce cycle time and get required capability to
warfighter quicker, more effectively and within
budget
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For Additional Information

Pete Nolte

ODDR&E/Systems Engineering
(703) 602.0851 x120 | Peter.Nolte@osd.mil

| aura Dwinnell

FASI
(703) 602.0851 | Laura.Dwinnell.ctr@osd.mil
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Systems Engineering:
Critical to Program Success

Innovation, Speed, and Agility

http://www.acq.osd.mil/se
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SE Products (in Progress)

§°.>
N S N .
N (é‘b & \q? AT&L History s
> S N — Individual program
) S ,\o ) ‘U‘Q C&T Duration (Month) vs Effective ", .
& / % / < S ;01 comparison versus
. / / . . et benchmarks
Program A
Performance Across
Programs
Program B / I I I J
/ B No Deficiency
Noted
O Status Unknown*
B Deficiency Noted
Program C

Systemic Findings 2010; Example - Software

. Software Development Plans do not exist, or lack needed information, outdated - 14% MDAP reviews conducted
. Significant variation in software development estimates — 13%

. Actual software reuse achieved significantly less than planned — 11%

. Lack of metrics prevent accurate awareness of software activities in each development phase — 10%

. Software requirements are ambiguous; not fully specified, developed and managed — 10%
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