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Abstract

The 2016 Mission Assurance Improvement Workshop (MAIW) steering committee sponsored a “micro” topic to attempt to
capture the value proposition for mission assurance (MA). A survey was conducted across the community on the perceived

value and effort of mission assurance activities conducted across lifecycle phases using the mission assurance activities and
phases defined in prior MAIW products. In all, 109 responses to the survey were received.

The value, effort, and efficiency results are presented as normalized heat maps. Population comparisons included the whole
population compared to Class A mission population and the Government / Federally Funded Research and Development
Center (FFRDC) population compared to the Contractor population. Other cuts of the data resulted in very small sample
sizes. Observations based on heat map comparisons may identify areas for further investigation, but the results should not be
the basis for action without further investigation and considerate evaluation of the specific situation.
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Outline—Value of MA Topic

* Steering committee championed a micro topic that would consist of a
survey to get at various perspectives of mission assurance value and
effort across Industry, Government, and Support Contractors

* The planned output was a heat map showing the relative value-per-
effort for common assurance activities across the lifecycle phases
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Survey Approach

ay View & | Web Slice Gallery * i@ | YouTube (8| WorkSpace

* What is the role and experience level of each o

MA Info
‘s representing the Value and the Effort associated with each task during that phase of a program lifecycle. Values are intended to capture your opinion of

re S p O n d e n t? that task to success of the mission, if performed properly.

Requirements Analysis and Validation: Please indicate your assessment of the EFFORT and VALUE (two assassments per line). Efforts ara intended to represent
the labor applied to that task relative to all Mission Assurance activities across the life of the program. If the task applies but no labor was expended, select "None." If
the task does not apply, select "N/A.”

* What is the value of MA tasks in each program
phase? High  Medium  Low None NfA High  Medium  Low None N/A ansv.vel

— High, medium, low, none, N/A S e .

— Used Mission Assurance Guide (Aerospace Report e o e T | |
No. TOR-2007(8546)-6018 Rev B) for program . )
phases e ] - '

Operation . .

— Used mission assurance tasks from Mission - : :
Assurance Framework (Aerospace Report No.
TOR-2010(8591)-18) l’..‘:'T’,TLSZ’,“p’;".?:?.'.’.'f‘;:fi?li'.i:r"é.“.ﬁi:}2’.‘.?‘..‘;2‘:2?T;'!Fifﬁf{%&ﬂ?.lﬁiﬂﬁ&‘.’T&'.i?ﬁfn"ﬁ.f';’n!‘n"_?; i
expended, select "None.” If the task does not apply, select "N/A."

EFFORT VALUE

Ho
High  Medium  Low None NfA High  Medium  Low None N/A answer

* What level of effort is required for each MA task ‘ ; e

Concept Development

in each program phase?

Camplete Design

— High, medium, low, none, N/A TR

Hardware Fabrication

Software Code & Unit Test

Integration & Test

* Efficiency calculated as ratio of value to effort

Disposal

@ @ @ @ @ .
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Respondent Profiles—109 Complete Responses

Prime Contractors

* Government

— 26 responses from 5 organizations — 45 responses from 8 organizations
* 15 responses from Missile
Defense Agency (MDA) . Subcontractors

* 8 response from NASA oy
— 2 responses from 2 organizations

* Systems Engineering and
Technical Assistance
(SETA)/Support Contractors

— 23 responses from 13 organizations

Other
— 1 complete response

* FFRDCs
— 12 responses
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Additional Demographics

* Experience * Mission criticality » Contract type
— From 1 to 59 years — 67 Class A — 47 Cost Plus
— 23 Class B — 36 Fixed Price
Years of Experience by Organization — b5 Class C — 26 not identified

— 3Class D

o ol et e ek — 11 not identified

X Subcontractor K

M SETA/Support m - EEN EEEE E W= u

 Respondent span of influence

& [FRDC * * 20000 400 ¢ ¢

eGomment @ 960 @ e o ewees o o — 23 enterprise / multi-program /
senior executive
. . . . » . . — 16 product / unit / module / assembly
Years — 15 space vehicle / major ground
system

— 15 subsystem / assembly of units /
integration lead

— 14 program manager / major
product line

— 14 other
— 12 piece part / sub-assembly
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Value, Effort, and Efficiency Heat Maps

* The following slides include representations of the responses by
larger groupings:
— All respondents together

— Government and SETA contractors compared to Prime and
Subcontractors

* Value and effort maps show higher responses by color intensity

* Response counts do not allow detailed analysis into smaller
groupings
— Requested broader Government and Industry involvement during MAIW
— Extended survey to May 31 to gather additional responses
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Activities and Phases Used in Survey

* Adctivities—rows in the heat maps * Phases—columns in the heat maps
Program Execution Processes Phases taken from Mission Assurance Guide
MA tasks (activities) taken from Mission Assurance (Aerospace Report No. TOR-2007(8546)-6018 Rev B)
Framework (Aerospace Report No. TOR-2010(8591)-18) — Concept Studies (ConStd)
— Requirement Analysis and Validation (Req) — Preliminary Design (PrelDes)
— Design Assurance (DesAsur) — Complete Design (CompDes)
— Parts, Materials, and Processes (PMP) — Procurement (Procur)
— Environmental Compatibility (Env) — Hardware Fabrication (HWFab)
— Reliability Engineering (Rel) — Software Code and Unit Test (SWCUT)
— System Safety (SysSaf) — Integration and Test (InT)
— Configuration/Change Management (CCM) — Fielding (Field)
— Integration, Test, and Evaluation (ITnE) — Operations (Oper)
— Risk Management (Risk)

— Independent Review (IndRev)

— Hardware Quality Assurance (HWQA)
— Software Assurance (SWAsur)

— Supplier Quality (SupQA)

— Failure Review Boards (FRB)

— Corrective Action Boards (CAB)

— Alert Processes (Alert)
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Whole Population—Value
Heat Map and Normalized Heat Map

Raw Phase Normalized Phase
(7] (7]

n 2 = Q n 2 = Q
Value g é’ 2 -':‘3 § o - = ':!P Value g é’ 2 -':‘3 § o - = ':!P
s 8 § e § = 3 & ¢ s 8 & 32 - 8 = 3 & ¢
O a O T £ a »  0oO| « O a O T £ a » & 0o «
Req 0.47 056 0.64 0.44 0.58 0.46 0.46 0.43 0.41] 0.50 Req 121 147 168 1.15 151 1.20 120 1.12 1.08] 1.30
DesAsur 0.35 0.47 0.62 0.40 0.45 038 046 033 0.330.42 DesAsur 0.90 1.22 1.61 1.03 1.18 099 1.19 0.85 0.85| 1.10
PMP 0.30 042 0.58 0.43 0.37 051 0.30 0.27 0.28| 0.39 PMP 0.79 110 1.51 1.12 0.95 132 078 0.71 0.72| 1.03
Env 0.36 045 0.51 032 0.48 036 0.19 030 0.28| 0.37 Env 0.93 1.17 1.33 084 1.25 095 0.50 0.78 0.73| 0.97
Rel 0.35 046 0.50 022 0.30 032 0.28 025 0.24 0.33 Rel 0.91 120 1.31 058 0.78 0.84 0.73 0.66 0.62| 0.87
SysSaf 0.21 032 0.37 029 042 022 0.23 033 030/ 030 [SysSaf 0.55 0.83 0.97 0.75 1.08 058 0.61 0.86 0.78| 0.78
_|cem 026 035 0.56 054 042 046 050 033 0.29] 042/ _|CCM 0.67 092 1.46 1.40 1.09 1.19 1.31 0.86 0.76| 1.08
£ |ImnE 028 035 043 0.36/ 073 0.34 049 043 041043 £ |TnE 0.73 090 1.11 0.950480 0.89 1.28 1.13 1.07| 1.13
3 |Risk 035 046 0.52 0.42 046 036 0.40 0.41 039 042 35 Risk 091 119 1.37 110 1.20 094 1.04 1.07 1.02| 1.10
IndRev 0.32 042 056 033 0.41 031 0.42 030 0.33| 0.38 IndRev 0.84 1.08 1.45 085 1.06 0.81 1.10 0.79 0.86| 0.99
HWQA 0.21 031 040 061 0.47 042 0.35 036 0.31| 0.39 HWQA 0.55 0.80 1.04/ 159 1.23 1.11 0.91 093 0.81| 1.01
SWAsur 0.16 025 0.36 0.14 0.44 032 0.54 036 0.31) 033  |SWAsur 0.42 066 0.94 037 1.14 0.85 141 094 0.81| 0.87
SupQA 0.22 029 0.38 042 0.25/ 056 0.27 022 021/ 032]  |SupQA 0.56 0.75 0.99 1.10 0.64/ 145 0.71 0.57 0.54| 0.83
FRB 0.14 021 035 051 0.63 039 0.37 0.49 0.50| 0.42 FRB 0.36 054 0.92 132/ 1.66 1.03 0.96 1.29 1.31| 1.09
CAB 0.21 023 032 046 0.50 041 0.41 035 0.33| 037  |CAB 0.54 060 0.83 120 1.31 1.06 1.06 092 0.85| 0.95
Alert 0.18 028 035 037 0.33 042 030 030 0.28 0.32]  |Alert 046 073 0.91 097 0.86 1.08 0.78 0.78 0.73| 0.82
Average 0.28 037 0.47 040 0.46 039 0.38 034 0.33[[0.38] Average 0.73 097 1.23 1.04 119 1.03 1.00 0.90 0.85] 1.00

* For value, effort, and efficiency = value/effort
— Built initial heat map of average of raw responses
— Normalized by average (lower right) value in raw heat map (on left)
* In observations on value and effort, reordered by Pareto of activity (while retaining phase order for

ease of comparison) and then by Pareto of phase (while retaining activity order for ease of
comparison)
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Whole Population—Value
Observations

By Phase By Activity
(7]
(] (V]
] & o e — = (1]
o o = - Value 5 &8 2 § 38-:;&2
vae | 2 5 B & 3 Zl @ 5 8§ 5§ 2 £ 2 2 3 &3¢
auegpg“—;§%§_§§ O & O T £ &4 » i O] «
S = &£ £ & 3 & © 8| & Req 1.32 1.38 1.58 1.20 1.52 1.26 1.27 1.02 0.94|1.28
Req 1.58 1.52 1.26 1.20 1.38 1.27 1.02 0.94 1.32|1.28 Risk 1.08 1.30 1.41 1.10 1.27 1.11 1.10 1.07 1.08|1.17
DesAsur [y 109 LOSERR 1.06 0.73 0.74/1.05(1.10 DesAsur  |1.05 1.27 1.55 1.09 1.23 1.09 1.06 0.73 0.741.10
PMP 1.34 0.86 1.18 1.16 1.17 0.66 0.64 0.70 0.86(0.97 ITnE 0.78 0.91 1.18 0.93/1.69 0.79 1.23 1.13 0.98|1.07
Env 1.19 1.03 0.83 0.68 1.06 0.38 0.68 0.73 1.00|0.86 oy 0.63 0.5 R 1 051 0.51)105
Rel S 069 0.79 0.63 0.73 0.6/ 0.64 102 0.85 IndRev  |1.05 1.26 1.41 0.78 1.17 0.84 1.12 0.85 0.86|1.05
SysSaf 1.04 0.97 0.56 0.69 0.89 0.65 0.86 0.96 0.660.81 HWQA 0.53 0.77/ 1,09 REEEIE o 56 0.91 0.86| 1.0l
CCM 1.35 1.13 1.13 1.26 0.95 1.28 0.84 0.81 0.63|1.05 CAB 0'46 0'59 0'91 1‘33 1'44 1'13 1'21 0'91 0‘97 1'00
ITnE 1.18/1.69 0.79 0.93 0.91 1.23 1.13 0.98 0.78| 1.07 MO @ Sen A
Risk 1.41 1.27 1.11 1.10 1.30 1.10 1.07 1.08 1.08|1.17 FRB 0.31 0.36 0.65 SESSu 0.89 1.01 gy 0.98
IndRev 1.41 1.17 0.84 0.78 1.26 1.12 0.85 0.86 1.05|1.05 PMP 0.86 1.17/1.34 1.16 0.86 1.18 0.66 0.64 0.70|0.97
SWAsur  |1.05 1.26 1.03 0.34 0.77 1.48 0.90 0.90 0.46|0.92 SWAsur 0.46 0.77 1.05 0.34 1.26 1.03/1.48 0.90 0.90{0.92
SupQA 1.17 0.80 1.51 1.17 0.93 0.71 0.56 0.61 0.64|0.91 SupQA 0.64 0.93 1.17 1.17 0.80/1.51 0.71 0.56 0.61|0.91
FRB 0.68/1.63 0.89 1.28 0.36 1.01 1.21 1.28 0.31/0.98 Env 1.00 1.06 1.19 0.68 1.03 0.83 0.38 0.68 0.73|0.86
CAB 0.91 1.44 1.13 1.33 0.59 1.21 0.91 0.97 0.46|1.00 Rel 1.02 1.17 1.23 0.63 0.69 0.79 0.73 0.67 0.64|0.85
Alert 1.10 0.99 1.27 1.17 0.82 0.78 0.84 0.82 0.52(0.93 SysSaf 0.66 0.89 1.04 0.69 0.97 0.56 0.65 0.86 0.96|0.81
Average [1.22 1.20 1.04 1.03 0.99 0.98 0.87 0.87 0.79|1.00 Average |0.79 0.99 1.22 1.03 1.20 1.04 0.98 0.87 0.87|1.00
* Phase with highest value: * Activity with highest value:
— Complete Design — Requirement Analysis and Validation
* High value across multiple activities * Requirement Analysis and Validation is
— Integration and Test was a close second high through late phases, indicating the

persistent value of that activity

* Activity with lowest value:
— System Safety

* Phase with lowest value:
— Concept Study
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Activity

Whole Population—Effort
Heat Map and Normalized Heat Map

Raw Phase Normalized Phase
w w
Effort = o Effort 5 o g &£ 2 O g 5| &
5 g s T §E 2 - ¢ = 3T B2 8
o < Q o (o] o = (-9 n i o <
Req Req 132 138 1.20/ 152 1.26 1.27 1.02 0.94| 1.28
DesAsur 0.46 0.32 0.32| 0.47 DesAsur 1.05 1.27 1.09 1.23 1.09 1.06 0.73 0.75| 1.10
PMP 0.28 0.28 0.30| 0.42 PMP 0.86 1.17 1.34 1.16 0.86 1.18 0.66 0.64 0.70| 0.97
Env 0.29 045 0.36 0.16 0.29 0.32| 0.37 Env 1.00 1.06 1.19 0.68 1.03 0.83 0.38 0.68 0.73| 0.86
Rel 0.27 030 0.34 0.32 0.29 0.28| 0.37 Rel 1.02 1.17 1.23 0.63 0.69 0.79 0.73 0.67 0.64| 0.85
SysSaf 0.28 0.39 0.45 0.30 042 0.24 028 0.37 0.42| 0.35 SysSaf 0.66 0.89 1.04 0.69 0.97 0.56 0.65 0.86 0.96| 0.81
ccMm 0.49 0.36 035/ 045 _ |cCM 0.63 0.95 1.35 1.27 1.13 1.13 1.28 0.84 0.81| 1.05
ITnE 0.34 0.49 0.43| 0.46| £ |ITnE 078 091 1.18 0.930468 0.79 1.23 1.13 0.99| 1.07
Risk 0.48 0.48 046 047|051 F |Risk 1.08 1.31 1.41 1.10 1.27 111 1.10 1.07 1.08 1.17
IndRev 0.36 0.48 0.45 IndRev 1.06 1.26 1.41 0.78 1.17 0.84 1.12 0.85 0.86| 1.05
HWQA 0.44 HWQA 0.53 0.77 1.09/ 1.48 1.39 1.16 0.86 0.91 0.86| 1.01
SWAsur 0.40 SWAsur 0.46 0.77 1.05 0.34 1.26 1.03| 1.48 0.90 0.90| 0.92
SupQA 0.39 SupQA 0.64 0.93 1.17 1.17 0.80 0.71 0.56 0.61| 0.91
FRB 0.42 FRB 0.31 036 0.68 1.28 0.89 1.01 1.21 1.28| 0.98
CAB 0.43 CAB 0.46 0.59 0.91 1.33 1.44 1.13 1.21 0.91 0.97| 1.00
Alert 0.40 Alert 0.52 0.82 1.10 1.17 0.99 1.27 0.78 0.84 0.82| 0.93
Average 0.43 Average 0.79 0.99 1.22 1.03 1.20 1.04 0.98 0.87 0.87( 1.00
—
For value, effort, and efficiency = value/effort
— Built initial heat map of average of raw responses
— Normalized by average (lower right) value in raw heat map (on left)
In observations on value and effort, reordered by Pareto of activity (while retaining phase order for
ease of comparison) and then by Pareto of phase (while retaining activity order for ease of
comparison)
U.S. Space Program
Mission Assurance
Improvement .
10

Workshop




Whole Population—Effort
Observations

By Phase By Activity
4 = 7 [ »n 4 = [
Effort%- §§8§EEE§ Effort%é%ﬁ §8Ea§
S £ £ 2 3 & 2 8 3|z 8§ £ 8§ 2 5 £ 3 2 8|z
Req . 1.51 1.15 1.20 1.20 1.47 1.12 1.08 1.22[1.30 Req 1.22 1.47 1.15/1.51 1.20 1.20 1.12 1.08{1.30
DesAsur 1.18 1.03 1.00 1.19 1.22 0.85 0.85 0.901.10 ITnE 0.73 0.90 1.11 0.95H80 0.89 1.29 1.13 1.07|1.13
PMP 1.51 0.95 1.13 1.32 0.78 1.10 0.71 0.72 0.79[1.03 DesAsur  |0.90 1.22 1.03 1.18 1.00 1.19 0.85 0.85(1.10
Env 1.33 1.25 0.84 0.95 0.50 1.17 0.78 0.73 0.93(0.97 Risk 0.91 1.19 1.37 1.11 1.20 0.94 1.05 1.07 1.02|1.10
Rel 1.31 0.78 0.59 0.84 0.73 1.20 0.66 0.62 0.91|0.87 FRB 0.36 0.54 0.92 1331466 1.03 0.96 1.29 1.31|1.09
SysSaf 0.97 1.08 0.75 0.58 0.61 0.83 0.86 0.78 0.55(0.78 ccM 0.67 0.92/1.46 1.40 1.09 1.19 1.31 0.86 0.76|1.08
ccm 1.46 1.09 1.40 1.19 1.31 0.92 0.86 0.76 0.67|1.08 PMP 0.79 1.10 .51 1.13 0.95 1.32 0.78 0.71 0.72|1.03
ITnE 1.11Jf#88 0.95 0.89 1.29 0.90 1.13 1.07 0.73|1.13 HWQA  |0.55 0.80 1.05/1:58 1.24 1.11 0.91 0.93 0.81|1.01
Risk 1.37 1.20 1.11 0.94 1.05 1.19 1.07 1.02 0.91|1.10 IndRev  |0.84 1.08 1.46 0.85 1.06 0.81 1.10 0.79 0.86|0.99
IndRev  |1.46 1.06 0.85 0.81 1.10 1.08 0.79 0.86 0.84{0.99 Env 0.93 1.17 1.33 0.84 1.25 0.95 0.50 0.78 0.73/0.97
HWQA 1.05 1.24/4:59 1.11 0.91 0.80 0.93 0.81 0.55|1.01 CAB 0.54 0.60 0.83 1.20 1.31 1.06 1.06 0.92 0.85|0.95
SWAsur  |0.94 1.14 0.37 0.85 1.41 0.66 0.94 0.81 0.42|0.87 SWAsur  |0.42 0.66 0.94 0.37 1.14 0.85/1.41 0.94 0.81|0.87
SupQA 0.99 0.65 1.10 1.45 0.71 0.75 0.57 0.54 0.57|0.83 Rel 0.91 1.20 1.31 0.59 0.78 0.84 0.73 0.66 0.62|0.87
FRB 0.924166 1.33 1.03 0.96 0.54/1.29 1.31 0.36|1.09 SupQA  |0.57 0.75 0.99 1.10 0.65/1.45 0.71 0.57 0.54|0.83
CAB 0.83/1.31 1.20 1.06 1.06 0.60 0.92 0.85 0.54{0.95 Alert 0.46 0.73 0.91 0.97 0.86 1.08 0.78 0.78 0.73|0.82
Alert 0.91 0.86 0.97 1.08 0.78 0.73 0.78 0.73 0.46/0.82 SysSaf 0.55 0.83 0.97 0.75 1.08 0.58 0.61 0.86 0.78]0.78
Average  [1.24 1.19 1.05 1.03 1.00 0.97 0.90 0.85 0.74]1.00 Average  [0.74 0.97 1.24 1.05 1.19 1.03 1.00 0.90 0.85/1.00

* Phase with highest effort: * Activity with highest effort:
— Complete Design — Requirement Analysis and Validation

* High value across multiple activities
— Integration and Test was a close second
* Phase with lowest effort:
— Concept Study

* Requirement Analysis and Validation is
high through late phases, indicating the
persistent value of that activity

* Activity with lowest effort:
— System Safety
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Whole Population—Value/Effort = Efficiency
Heat Map and Normalized Heat Map

Phase
. g . 8 - .
T 448 s 5 = veve/ 12 8 88 53 o g 8
hatd 2 S E S . 38 2 2 s Bffot | 5 3 § 2 = & = s & ¢
Effort S 8 8= & 3 2 8|6 R~ R A O M
Req 1.23 1.06 1.06 1.18 1.14 1.18 1.20 1.03 0.98| 1.11 Req 1.09 0.94 0.94 1.05 1.00 1.04 1.06 0.91 0.86/0.99
DesAsur 1.31 1.18 1.09 1.20 1.17 1.24 1.01 0.97 0.99| 1.12 DesAsur 1.16 1.04 0.96 1.06 1.04 1.10 0.89 0.86 0.88|1.00
PMP 122 1.19 1.00 1.16 1.02 1.01 0.95 1.02 1.10!1.06 PMP 1.08 1.06 0.89 1.03 0.90 0.90 0.85 0.90 0.97|0.94
Env 1.21 1.03 1.01 0.91 0.93 0.98 0.85 0.97 1.14|1.00 Env 1.07 0.91 0.89 0.81 0.83 0.87 0.75 0.86 1.01/0.89
Rel 1.26 1.10 1.06 1.21 1.00 1.06 1.13 1.15 1.16/ 1.11 Rel 1.11 0.97 0.93 1.07 0.89 0.94 1.00 1.02 1.03|0.98
SysSaf 1.35 1.22 1.21 1.04 1.01 1.09 1.20 1.13 1.38/1.17 SysSaf 1.20 1.08 1.07 0.92 0.89 0.97 1.07 1.00 1.22|1.03
. CCM 1.06 1.16 1.04 1.02 1.17 1.07 1.10 1.10 1.20| 1.09 > CcCM 0.94 1.02 0.92 0.90 1.03 0.95 0.98 0.97 1.06|0.96
£ITnE 1.21 1.14 1.20 1.10 1.00 1.00 1.08 1.13 1.04| 1.08 S |ITnE 1.07 1.01 1.06 0.97 0.89 0.88 0.95 1.00 0.92|0.95
§ Risk 1.34 1.23 1.16 1.12 1.19 1.34 1.19 1.13 1.19]1.20 g Risk 1.19 1.09 1.03 0.99 1.06 1.18 1.06 1.00 1.06(1.07
IndRev 142 1.32 1.09 1.04 1.25 1.17 1.14 1.21 1.13|1.19 IndRev 1.25 1.16 0.97 0.92 1.10 1.03 1.01 1.07 1.00(1.05
HWQA 1.09 1.09 1.18 1.05 1.27 1.19 1.08 1.11 1.20|1.13 HWQA 0.96 0.97 1.05 0.93 1.12 1.05 0.95 0.98 1.06|1.00
SWAsur 1.26 1.31 1.27 1.03 1.25 1.37 1.19 1.08 1.25|1.20 SWAsur 1.11 1.16 1.12 0.91 1.10 1.21 1.05 0.96 1.11|1.06
SupQA 1.27 1.39 1.33 1.20 1.39 1.18 1.13 1.11 1.27|1.23 SupQA 1.13 1.23 1.17 1.06 1.23 1.04 1.00 0.98 1.12|1.09
FRB 0.97 0.76 0.84 1.09 1.11 0.98 1.18 1.06 1.11|1.02 FRB 0.86 0.67 0.74 0.96 0.98 0.86 1.05 0.93 0.98/0.90
CAB 0.97 1.11 1.25 1.26 1.24 1.20 1.29 1.12 1.29|1.19 CAB 0.86 0.98 1.10 1.11 1.10 1.07 1.14 0.99 1.14|1.05
Alert 1.28 1.28 1.36 1.37 1.30 1.32 1.12 1.20 1.26(1.28 Alert 1.14 1.13 1.20 1.21 1.15 1.17 0.99 1.07 1.11{1.13
Grand Total |1.22 1.15 1.11 1.12 1.14 1.14 1.11 1.09 1.15|1.13 Average 1.08 1.02 0.98 0.99 1.01 1.01 0.98 0.97 1.02(1.00

* For value, effort, and value/effort
— Built initial heat map of average of raw responses
— Normalized by average (lower right)

* In observations, reordered by Pareto of activity and phase

U.S. Space Program
Mission Assurance

Improvement

Workshop




Whole Population—Value/Effort = Efficiency
Observations

* Phase with highest efficiency: By Efficiency

— Concept Study " 2 o

* Phase with lowest efficiency: vawe/ 12 & v 5 E 23 of

ase with lowest efficiency: ot | 2 5 8 . 3 £ £ 2 3§

_ Fle/dlng o o o £ o I o n i <

Alert 1.14 1.13 1.11 1.15 1.17 1.21 1.20 0.99 1.07|1.13

SupQA 1.13 1.23 1.12 1.23 1.04 1.06 1.17 1.00 0.981.09

* Activity with highest efficiency: Risk 1.19 1.09 1.06 1.06 1.18 0.99 1.03 1.06 1.00|1.07

_ Alert Processes SWAsur  |1.11 1.16 1.11 1.10 1.21 0.91 1.12 1.05 0.96|1.06

L _ . _ IndRev 1.25 1.16 1.00 1.10 1.03 0.92 0.97 1.01 1.07|1.05

* Activity with lowest efficiency: CAB 0.86 0.98 1.14 1.10 1.07 1.11 1.10 1.14 0.99|1.05

— Environmental Compatibility _.|Syssaf 1.20 1.08 1.22 0.89 0.97 0.92 1.07 1.07 1.00|1.03

£ |DesAsur  [1.16 1.04 0.88 1.04 1.10 1.06 0.96 0.89 0.86|1.00

, B |HWaA 0.96 0.97 1.06 1.12 1.05 0.93 1.05 0.95 0.98|1.00

* These are different than phases and = Req 1.09 0.94 0.86 1.00 1.04 1.05 0.94 1.06 0.91|0.99

activities identified in looking at value Rel 1.11 0.97 1.03 0.89 0.94 1.07 0.93 1.00 1.02|0.98

and effort separately ccMm 0.94 1.02 1.06 1.03 0.95 0.90 0.92 0.98 0.97|0.96

_ Beware that Sma” effort scores can inf/ate ITnE 1.07 1.01 0.92 0.89 0.88 0.97 1.06 0.95 1.00]/0.95

" PMP 1.08 1.06 0.97 0.90 0.90 1.03 0.89 0.85 0.90|0.94
efficiency

FRB 0.86 0.67 0.98 0.98 0.86 0.96 0.74 1.05 0.93(0.90

— High efficiency may indicate areas for Env 1.07 0.91 1.01 0.83 0.87 0.81 0.89 0.75 0.860.89

in-depth review—high value for effort Average  |1.08 1.02 1.02 1.01 1.01 0.99 0.98 0.98 0.97(1.00

* Alerts across most phases

— Low efficiency may indicate activity is not applicable to phase or ineffective processes or signal
perception disconnects

U.S. Space Program
Mission Assurance

Improvement

Workshop B 13




Whole Population—Efficiency
Corresponding Value and Effort

By Efficiency etanah By Efficiency ol
- . —y 2 1 D I 21
- § - . o2 o '5 8 - 9§ = 2. 2 0o'§ 8
Value §9§ :3§g—lu-cg Effort @g: -3£§-|ng
[ - = O o [} = a9 ]

S & & =& Sgi.qt)g: u53=-¢;8_§§2
Alert 0.52 0.82 0.82 0.99 .27 1. i'7 110 .78 0.84{0.93 Alert 0.46 0.73 0.73 0.86 1.08 0.57 0.91 b.78 0.78[0.82
SupQA 0.64 0.93 0.1 0.80 1.51 1.4 117 §-71 0.56/0.91 SupQA 0.57 0.75 0.84 0.65/1.45 1.J0 0.99 p-71 0.57/0.83
Risk 1.08 1.30 1.p8 1.27 1.11 1.30 1.41 1.10 1.07|1.17 Risk 0.91 1.19 1.82 1.20 8.94 1.41 1.37 1.05 1.07|1.10
SWAsur  |0.46 0.77 0.80 1.26 3.03 0.34 1.05 £.48 0.90(0.92 SWAsur  [0.42 0.66 0.§1 1.14 £.85 0.37 0.94/1.41 0.94(0.87
IndRev 1.05 1.26 0.86 1.17 .84 0.7 1.41 ]12 0.85[1.05 IndRev 0.84 1.08 0.86 1.06 B.81 0.§5/1.46 J.10 0.79]0.99
CAB 0.46 0.59 0.97 1.44 1.13 1 3: 0.91 :l 0.91|1.00 CAB 0.54 0.60 0.85 1.31 1.06 1.;0 0.83 i;% 0.92(0.95
. |Syssaf 0.66 0.89 0.96 0.97 D.56 0.69 1.04 0.65 0.86|0.81 _|Syssaf 0.55 0.83 0.28 1.08 §.58 0./5 0.97 9.61 0.86|0.78
S [DesAsur  |1.05 1.27 0.74 1.23 4.09 1.db1.55 306 0.73|1.10 S[DesAsur  10.90 1.22 0.85 1.18 1.00 1.3 |19 0.851.10
B [HwaA 0.53 0.77 0.86 1.39 1.16 1.48 1.09 3.86 0.91|1.01 B[{HwaA 0.55 0.80 0.31 1.24 %.11 1.05 i.gl 0.93[1.01
Req 1.32 1.38 084 1.52 1.26 1.20 1.58 £.27 1.02{1.28 Req 1.22 1.47 1.08/1.51 1.20 1.15 20 1.12|1.30
Rel 1.02 1.17 0.§4 0.69 8.79 0.8 1.23 §.73 0.670.85 Rel 0.91 1.20 0.62 0.78 8.84 0.89 1.31 .73 0.66|0.87
ccMm 0.63 0.95 0.81 1.13 1.13 1.36 1.35 1.28 0.84|1.05 ccm 0.67 0.92 0.76 1.09 1.19/1.40 1.46 1.31 0.86|1.08
ITnE 0.78 0.91 0.88/1.69 §.79 0.93 1.18 £.23 1.13(1.07 ITnE 0.73 0.90 1.8780 8.89 0.95 1.11 1.29 1.13|1.13
PMP 0.86 1.17 030 0.86 3.18 1.9 1.34 {66 0.64(0.97 PMP 0.79 1.10 0.72 0.95 §.32 11300554 b.78 0.71]1.03
FRB 0.31 0.36 1.18/1.63 D.89 1.28 0.68 .01 1.21/0.98 FRB 0.36 054/ 1.31/4166 1.03/1.§3 0.92 E.ge 1.29]1.09
Env 1.00 1.06 0.¥3 1.03 ©.83 0.68 1.19 0.38 0.68|0.86 Env 0.93 1.17 0.%3 1.25 .95 0.84 1.33 0.50 0.780.97
Average  [0.79 0.9 0.87.1.20,1.04 1.08 1.22 4.98 0.87|1.00 Average  |0.74 0.97 0.85,1.19,1.03 1.05 224.08=0.90( 1.00
= n wl @
. . . . Value / b:] § n 0s 4 5 %
* Phases with highest value and effort have efficiency at or above 1 | e |2 5 3 22 5 52 3| ¢
. . . Alert 114 113 1.4F 1.15m.17 1.9 12070.99 1.07[1.13
— Complete Design and Integration and Test have high value and effort SupQA  |113 123 11 123 04 106 117100 0.98/10
Risk 1.19 1.09 1.08 1.06g1.18 Oj 1106 1.00{1.07
SWAsur 1.11 1.16 1 1.10%1.21 0. 1.12 1.05 0.96| 1.06
IndRev 1.25 1161@110 030 101 1.07[1.05
CAB 0.86 0.98 1.1 1.1041.07 11i 1.14 0.99(1.05
>_SysSaf 1.20 1.08 14089‘)97 0.92 1.07,1.07 1.00| 1.03
EDesAsur 1.16 1.04 0.8 104:1101 0.96§0.89 0.86| 1.00
g HWQA 0.96 0.97 1.08 1.1241.05 0.98 1.05 0.95 0.98| 1.00
Req 1090940 100.10410509 1.06 0.91(0.99
Rel 1.11 0.97 1@089'0941$ 100 1.02{0.98
U.S.S ce Pr ram ccM 0.94 1.02 1.08 1.0340.95 0.90 0.92 0.98 0.97|0.96
- Pﬂ og ;L ITnE 1.07 1010 0.89M0.88 0. 3095 1.00{0.95
MissionAssurmg__, PMP 1.08 1.06 oai 090'0 90 13 0.85 0.90| 0.94
Improvement - | o o o ior oo
Workshop Average  |1.08 1.02 1.0 1.0171.01 0.9 0.98 0.98 0.971.00

4mB 4



Whole Population—Efficiency
Corresponding Value and Effort

By Efficiency etanah By Efficiency ol
(7] : : ' 3 ||— (<] (7] :‘----': ' g |I— [
T o " =L, 2 0O 5 00 T o = e 2 0O "5 oo
Value § =] 'g- :§ g g—lu ) g Effort § % L :§ £ g—lu T g
S & & £:& S & & 3 S & & E:f S & 2| 3
Alert 0.52 0.82 0.82 0.9 3.27 1. i'7 1.10 d.78 0.84[0.93 Alert 0.46 0.73 0.13 0.86 1.08 057 0.91 b.78 0.780.82
SupQA 0.64 0.93 0.61 0.80 &.51 1.47 1.17 §-71 0.56|0.91 SupQA 0.57 0.75 0.84 0.65/1.45 1.10 0.99 p.71 0.57|0.83
Risk 1.08 1.30 1.8 1.27 1.11 1.30 1.41 1.10 1.07|1.17 Risk 0.91 1.19 1.82 1.20 8.94 1.41 1.37 1.05 1.07|1.10
SWAsur  |0.46 0.77 0.80 1.26 3.03 0.34 1.05 2.48 0.90(0.92 SWAsur  [0.42 0.66 0.81 1.14 £.85 0 !7 0.94 1.41 0.94/0.87
IndRev 1.05 1.26 0.86 1.17 0.84 0.7 1.41 ]12 0.851.05 IndRev 0.84 1.08 0.86 1.06 B.81 0.85/1.46 |10 0.79]0.99
CAB 0.46 0.59 0.97 1.44 1.13 1 32 0.91 :l 0.91|1.00 CAB 0.54 0.60 0.85/1.31 4.06 1.;0 0.83 i;% 0.92|0.95
. |SysSaf 0.66 0.89 0.86 0.97 D.56 0.69 1.04 0.65 0.86/0.81 _|Syssaf 0.55 0.83 0.28 1.08 §.58 0.75 0.97 9.61 0.86|0.78
S |DesAsur  [1.05 1.27 0.74 1.23 4.09 1.db1.55 06 0.73|1.10 S|DesAsur  |0.90 1.22 0.85 1.18 1.00 1.3 .19 0.85[1.10
S HWOA 0.53 0.77 0.86 1.39 1.16 148 1.09 0.86 0.9111.01 S[HWQA 0.55 0.80 0.81 1.24 1.11 1.05 0.91 0.93|1.01
[ |Req 132 1.38 0.34 1.52 1.26 1.20 1.58 1.27 1.02|1.28 [_]" Req 1.22/1.47 1.88/1.51 1.20 1.15 1.20 1.12[1.30
Rel 1.02 1.17 0.64 0.69 .79 0.8 1.23 §.73 0.67[0.85| Rel 0.91 1.20 0.62 0.78 ©.84 0.§971.31 .73 0.66[0.87
ccMm 0.63 0.95 0.81 1.13 1.13 1.36 1.35 1.28 0.84(1.05 ccm 0.67 0.92 0.36 1.09 1.19/1.40 1.46 .31 0.86|1.08
ITnE 0.78 0.91 0.88/1.69 §.79 0.93 1.18 £.23 1.13(1.07 ITnE 0.73 0.90 1.8780 8.89 0.95 1.11 1.29 1.13|1.13
PMP 0.86 1.17 030 0.86 3.18 1.9 1.34 {66 0.64(0.97 PMP 0.79 1.10 0.2 0.95 §.32 11300554 b.78 0.71]1.03
FRB 0.31 0.36 1.18/1.63 D.89 1.28 0.68 .01 1.21/0.98 FRB 0.36 054/ 1.31/4166 1.03/1.§3 0.92 E.ge 1.29]1.09
Env 1.00 1.06 0.¥3 1.03 9.83 0.68 1.19 0.38 0.68|0.86 Env 0.93 1.17 0.%3 1.25 8.95 0.84 1.33 0 0.78/0.97
Average  [0.79 0.9 0.87,3.20,1.04 1.08 .22 4.98 0.87/1.00 Average  [0.74 0.97 0.85,1.19,1.03 1.85 224/.08=0.90] 1.00
w " = wl._ o
* Phases with highest value and effort have efficiency at or above 1 | &= | § 3 .2} il 55 3l ¢
— Complete Design and Integration and Test have high value and effort S ﬁ: v 15 3355 T 1?‘5‘;32 ool
Risk 1.19 1.09 1.08 1.06ml.18 O. 1.06 1.00|1.07
* Activity with highest value and effort has efficiency near 1 WA 1;;iigimﬁg‘l;;gj“z13?22313@
— Requirements Analysis has high value and effort on multiple phases ol |120 108 12 323:33; 33! T Loolice

DesAsur 1.16 1.04 0.88 104:1 10 1
WA U6 0.9/ L.O® L.IZmL.

Req 1090940% 100.10410509 1.06 0.91]

0.9680.89 0.86| 1.00

I Adtivity

e——— :
M 0.94 1.02 1.05 1.03.0.95 o. 0.92 0.98 0.97 0.96
Program

U.S. Space Progr g ITnE 1.07 1.01 o.# 0.89%0.88 0. 1.030.95 1.00{0.95
MussmnAssurmn, PMP 1.08 1.06 0.94 0.90:0.90 1.08 0.89"0.85 0.90{0.94
E FRB 0.86 0.67 0.98 0.9840.86 0.96 0.7451.05 0.93|0.90)

Improv nt
ProvEigs . Env 1.07 0.91 1.4} 0.830.87 0.8 0.8900.75 0.86]0.89)
Workshop Average | 1.08 1.02 1.Gg 1.011.01 0.99 0.98 0.98 0.97| 1.00

4mB 4



Whole Population—Low Efficiency
Corresponding Value and Effort

Activity

By Efficiency |

” —
o] g . 2 8 :I'r I g’n
Value & % 5 § e 2 ; s|,S
s 2 &t &z s z 22
Alert 0.52 0.82 0.82 0.99 1.27 1.17 1.10 0.78 0.84 '.93
SupQA 0.64 0.93 0.61 0.80/1.51 1.17 1.17 0.]1 0.56 i.91
Risk 1.08 1.30 1.08 1.27 1.11 1.10 1.41 1.10 1.07|1.17
SWAsur 0.46 0.77 0.90 1.26 1.03 0.34 1.05 1.‘8 0.90 l92
IndRev 1.05 1.26 0.86 1.17 0.84 0.78 1.41 1.]2 0.85] 1.05
CAB 0.46 0.59 0.97 1.44 1.13 1.33 0.91 1.21 0.91| 1.00
- SysSaf 0.66 0.89 0.96 0.97 0.56 0.69 1.04 0.35 0.86 d.81
g DesAsur 1.05 1.27 0.74 1.23 1.09 1.09 1.55 1.('6 0.73]%.10
g HWQA 0.53 0.77 0.86 1.39 1.16 1.48 1.09 0.86 0.91]|1.01
Req 1.32 1.38 0.94/1.52 1.26 1.20 1.58 1.Z27 1.02 I.28
Rel 1.02 1.17 0.64 0.69 0.79 0.63 1.23 O.]|3 0.67 ?.85
CCM 0.63 0.95 0.81 1.13 1.13 1.26 1.35 1.28 0.84|1.05
ITnE 0.78 0.91 0.98/1.69 0.79 0.93 1.18 1.Z3 1.13 1.07
PMP 0.86 1.17 0.70 0.86 1.18 1.16 1.34 O.$ 0.64|Q.97
FRB 0.31 0.36 1.28 1.63 0.89 1.28 0.68 1.Q1 1.21 3.98
Env 1.00 1.06 0.73 1.03 0.83 0.68 1.19 O.j; 0.68 (I.86
Average 0.79 0.99 0.87 1.20 1.04 1.03 1.22 0.$ O_.87 ').OO

Phase with lowest efficiency is Fielding
May be driven by multiple activities with low value and effort due applicability in a few phases

U.S. Space Program
Mission Assurance

Improvement

Workshop

By Efficiency

(7]
T 9 . =2 A )
Effort b O = 3 & 2 ©
S 3 8 = 8 2 § g
O a O £ a T O <
Alert 0.46 0.73 0.73 0.86 1.08 0.97 0.91 0.7p 0.78}0.82
SupQA  [0.57 0.75 0.54 0.65/1.45 1.10 0.99 0.71 0.57[0.83
Risk 0.91 1.19 1.02 1.20 0.94 1.11 1.37 1.05 1.07J1.10
SWAsur  [0.42 0.66 0.81 1.14 0.85 0.37 0.94 L4 0.9440.87
IndRev  [0.84 1.08 0.86 1.06 0.81 0.85 1.46 1.10 0.79[0.99
CAB 0.54 0.60 0.85/1.31 1.06 1.20 0.83 1.06 0.92J0.95
SysSaf 0.55 0.83 0.78 1.08 0.58 0.75 0.97 0.6} 0.8640.78
DesAsur  |0.90 1.22 0.85 1.18 1.00 1.03/4i62 1.19 0.85[1.10
HWQA  |0.55 0.80 0.81 1.24 1.11/259 1.05 0.9 0.931.01
Req 1.22 1.47 1.08/1.51 1.20 1.15/1.68 1.2p 1.12§1.30
Rel 0.91 1.20 0.62 0.78 0.84 0.59 1.31 0.73 0.66(0.87
ccM 0.67 0.92 0.76 1.09 1.19 1.40 1.46 1.31 0.86/11.08
ITnE 0.73 0.90 1.07880 0.89 0.95 1.11 1.2p 1.13j1.13
PMP 0.79 1.10 0.72 0.95 1.32 1.13/1.51 0.78 0.71/1.03
FRB 0.36 0.54 1.31/4066 1.03 1.33 0.92 0.96 1.29}1.09
Env 0.93 1.17 0.73 1.25 0.95 0.84 1.33 0.5b 0.78§0.97
Average  |0.74 0.97 0.85 1.19 1.03 1.05 1.24 1.09_0.984.00
Value / Eg‘_ Eﬁé_'él ¥
Mot |5 g & EE 5 5 B
Alert 1.14 1.13 1.11 1.15 1.17 1.21 1.20 0.99 1.07[1.13
SupQA 1.13 1.23 1.12 1.23 1.04 1.06 1.17 1.00 0.98.1.09

Activity

Risk
SWAsur
IndRev
CAB
SysSaf
DesAsur
HWQA
Req

Rel
ccMm
ITnE
PMP
FRB
Env

1.19 1.09 1.06 1.06 1.18 0.99 1.03 LO’ 1.0081.07
1.11 1.16 1.11 1.10 1.21 0.91 1.12 1.0% 0.96| 1.06|
1.25 1.16 1.00 1.10 1.03 0.92 0.97 1.0 1.07§L.05
0.86 0.98 1.14 1.10 1.07 1.11 1.10 1.148 0.99#1.05
1.20 1.08 1.22 0.89 0.97 0.92 1.07 1.07 1.00| 1.03
1.16 1.04 0.88 1.04 1.10 1.06 0.96 0.8% 0.86[§1.00
0.96 0.97 1.06 1.12 1.05 0.93 1.05 0.98 0.981.00
1.09 0.94 0.86 1.00 1.04 1.05 0.94 1.06 0.910.99
1.11 0.97 1.03 0.89 0.94 1.07 0.93 LO’ 1.02j§D.98
0.94 1.02 1.06 1.03 0.95 0.90 0.92 0.98"0.97|0.96
1.07 1.01 0.92 0.89 0.88 0.97 1.06 0.95, 1.008D.95
1.08 1.06 0.97 0.90 0.90 1.03 0.89 O.Si 0.90[%0.94
0.86 0.67 0.98 0.98 0.86 0.96 0.74 1.05 0.931.0.90
1.07 0.91 1.01 0.83 0.87 0.81 0.89 0.7 0.86f0.89

Average

1.08 1.02 1.02 1.01 1.01 0.99 0.98 0.98 0497r1.00




Whole Population—Low Efficiency
Corresponding Value and Effort

By Efficiency By Efficiency
n I-r__l »

- 9 . =2 A& 5 Ig’n T 0 . 2 a 8
Value §%; §£g;3g Effort a 9 3 g&g <
§ 88 &3 38§ 22 S £ 8§ 5 & & 8 2
Alert 0.52 0.82 0.82 0.99 1.27 1.17 1.10 0.78 0.84|§.93 Alert 0.46 0.73 0.73 0.86 1.08 0.97 0.91 0.7 0.78}0.82
SupQA 0.64 0.93 0.61 0.80 1.51 1.17 1.17 0.1 0.56 i.91 SupQA 0.57 0.75 0.54 0.65/1.45 1.10 0.99 0.71 0.57[0.83
Risk 1.08 1.30 1.08 1.27 1.11 1.10 1.41 1.10 1.07|1.17 Risk 0.91 1.19 1.02 1.20 0.94 1.11 1.37 1.05 1.07J1.10
SWAsur | 0.46 0.77 0.90 1.26 1.03 0.34 1.05/1.48 0.90 §.92 SWAsur  [0.42 0.66 0.81 1.14 0.85 0.37 0.94 141 0.9440.87
IndRev 1.05 1.26 0.86 1.17 0.84 0.78 1.41 1.J2 0.85/3.05 IndRev 0.84 1.08 0.86 1.06 0.81 0.85 1.46 1.10 0.79[0.99
CAB 0.46 0.59 0.97 1.44 1.13 1.33 0.91 1.31 0.91{1.00 CAB 0.54 0.60 0.85 1.31 1.06 1.20 0.83 1.06 0.92[10.95
S |SysSaf 0.66 0.89 0.96 0.97 0.56 0.69 1.04 0.85 0.86|d.81 _|SysSaf 0.55 0.83 0.78 1.08 0.58 0.75 0.97 0.6 0.86§0.78
S |DesAsur  [1.05 1.27 0.74 1.23 1.09 1.09/1.55 1.¢6 0.73|§.10 S|DesAsur  [0.90/1.22 0.85 1.18 1.00 1.03 1.19 0.85[1.10
g |HwaA 0.53 0.77 0.86 1.39 1.16 1.48 1.09 0.86 0.91|1.01 B[{HwaA 0.55 0.80 0.81 1.24 1.11 1.05 0.91 0.93§1.01
Req 1.32 1.38 0.94 1.52 1.26 1.20 1.58 1.27 1.02|1.28 Req 1.22 1.47 1.08/1.51 1.20 1.15 1.2p 1.12j1.30
Rel 1.02 1.17 0.64 0.69 0.79 0.63 1.23 0.]3 0.67 ?.85 Rel 0.91 1.20 0.62 0.78 0.84 0.59 1.31 0.73 0.66|0.87
ccMm 0.63 0.95 0.81 1.13 1.13 1.26 1.35 1.28 0.84(1.05 ccMm 0.67 0.92 0.76 1.09 1.19 1.40 1.46 1.31 0.86[1.08
ITnE 0.78 0.91 0.98/1.69 0.79 0.93 1.18 1.23 1.13|1.07 ITnE 0.73 0.90 1.07880 0.89 0.95 1.11 1.2p 1.13j1.13
PMP 0.86 1.17 0.70 0.86 1.18 1.16 1.34 0.46 0.64|§.97 PMP 0.79 1.10 0.72 0.95 1.32 1.13/1.51 0.78 0.71/1.03
( |FRB 0.31 0.36 1.28 1.63 0.89 1.28 0.68 1.1 1.21[0.98 FRB 0.36 0.54 1.31/4:66 1.03 1.33 0.92 0.96 1.29)11.09
[Env 1.00 1.06 0.73 1.03 0.83 0.68 1.19 0.38 0.68|@.86] [ Env 0.93 1.17 0.73 1.25 0.95 0.84/1.33 0.5p O.78i0.97
Average  [0.79 0.9 0.87 1.20 1.04 1.03 1.22 0.98 0.87|}.00 Average  |0.74 0.97 0.85 1.19 1.03 1.05 1.24 1.09 0.96#.00
* Phase with lowest efficiency is Fielding el 138, 3Bt §| o E
S & 85 & % 8 F &)z

— May be driven by multiple activities with low value and effort due applicability in a few phases [aex  [114 113 111 115 1.7 121 120 09§ L0713
SupQA 1.13 1.23 1.12 1.23 1.04 1.06 1.17 1.00 0.98|

* Activities with lowest efficiency are Environment and FRB sk {10 106 106 095 105 10f 100§t

SWAsur 1.11 1.16 1.11 1.10 1.21 0.91 1.12 1.0!

— Effort perceived higher than value across multiple phases IndRev 125 116 1.00 1.10 1.03 0.52 0.57 1.03 L0705
CAB 0.86 0.98 1.14 1.10 1.07 1.11 1.10 1.140.99M.05
— May not be app/jcab/e to all phases _ [svssaf 1.20 1.08 1.22 0.89 0.97 0.92 1.07 1.07 1.00[1.03
£ [DesAsur  |1.16 1.04 0.88 1.04 1.10 1.06 0.96 0.89 0.86§1.00
— Potential area for further /nvest/gat/on Z|Hwaa 0.96 0.97 1.06 1.12 1.05 0.93 1.05 0.94 0.98[1.00)
Req 1.09 0.94 0.86 1.00 1.04 1.05 0.94 1.06 0.9140.99
Rel 1.11 0.97 1.03 0.89 0.94 1.07 0.93 LO’ 1.02J.98)
U.S. Space Program ™M 0.94 1.02 1.06 1.03 0.95 0.90 0.92 0.98' 0.97|0.96|
g ITnE 1.07 1.01 0.92 0.89 0.88 0.97 1.06 0.95 1.00fp.95

Mission Assurance PMP 1.08 1.06 0.97 0.90 0.90 1.03 0.89 0.8

Improvement
Workshop ‘Average | L.08 1.02 1.02 LOL L.O1 0.9 0.98 0.9

FRB 0. . B 3 . 3 3 J
Env 1.07 0.91 1.01 0.83 0.87 0.81 0.89 0.7




U.S. Space Program
Mission Assurance

Improvement

i Workshop

Comparing Whole Population
with Class A Population
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Whole Population Compared to Class A

Value—By Phase

Whole Population Value by Phase

By Phase
PN

"
[} 7 - [
Value% gﬁéagagg
S =\& ¥ & 3 & & 8|3z
Req 1.58 1.52 1.26 1.20 1.38 1.27 1.02 0.94 1.32[1.28
DesAsur  |1.55 1.23 1.09 1.09 1.27 1.06 0.73 0.74 1.05/1.10
PMP 1.34 0.86 1.18 1.16 1.17 0.66 0.64 0.70 0.86|0.97
Env 1.19 1.03 0.83 0.68 1.06 0.38 0.68 0.73 1.00(0.86
Rel 1.23 0.69 0.79 0.63 1.17 0.73 0.67 0.64 1.02|0.85
SysSaf 1.04 0.97 0.56 0.69 0.89 0.65 0.86 0.96 0.66|0.81
ccMm 1.35 1.13 1.13 1.26 0.95 1.28 0.84 0.81 0.63[1.05
ITnE 1.18 1.69 0.79 0.93 0.91 1.23 1.13 0.98 0.78|1.07
Risk 1.41 1.27 1.11 1.10 1.30 1.10 1.07 1.08 1.08|1.17
IndRev 1.41 1.17 0.84 0.78 1.26 1.12 0.85 0.86 1.05|1.05
HWQA 1.09 1.39 1.16 1.48 0.77 0.86 0.91 0.86 0.53|1.01
SWAsur  [1.05 1.26 1.03 0.34 0.77 1.48 0.90 0.90 0.46|0.92
SupQA 1.17 0.80 1.51 1.17 0.93 0.71 0.56 0.61 0.64|0.91
FRB 0.68/1.63 0.89 1.28 0.36 1.01 1.21 1.28 0.31|0.98
CAB 0.91 1.44 1.13 1.33 0.59 1.21 0.91 0.97 0.46|1.00
Alert 1.10 0.99 1.27 1.17 0.82 0.78 0.84 0.82 0.52|0.93
Average  |1.22 1.20 1.04 1.03 0.99 0.98 0.87 0.87 0.79]1.00

Similar ordering
— Procurement and Hardware Fabrication phases swapped

U.S. Space Program
Mission Assurance

Improvement

Workshop

Class A Population Value by Phase

By Phase
g | (7)) ()]
Value‘né’- Eéaégag?g
S =\ 8)8 & 2 & s8] 2
Req 1.54 1.42 1.20-1.30 1.26 1.40 0.98 0.93 1.28|1.26
DesAsur  |1.55 1.23 1.12 1.11 1.10 1.33 0.70 0.71 1.04|1.10
PMP 1.35 0.89 1.23 1.23 0.72 1.16 0.73 0.76 0.89|1.01
Env 1.25 1.07 0.71 0.88 0.44 1.13 0.71 0.67 0.96/0.89
Rel 1.30 0.76 0.69 0.82 0.83 1.17 0.75 0.71 0.96/0.90
SysSaf 1.00 0.97 0.77 0.64 0.69 0.77 0.88 0.99 0.54|0.80
ccMm 1.25 1.13 1.27 1.15 1.22 0.84 0.90 0.85 0.58|1.02
ITnE 1.11/1.60 0.95 0.75 1.27 0.90 1.10 0.97 0.75/1.05
Risk 1.51 1.26 1.15 1.16 1.11 1.36 0.95 1.02 1.16/1.19
IndRev 1.47 1.18 0.82 0.86 1.15 1.38 0.86 0.83 1.14|1.09
HWQA 1.03 1.24 1.42 1.10 0.99 0.77 0.85 0.78 0.52|0.97
SWAsur  [1.00 1.15 0.33 1.00 1.38 0.72 0.84 0.83 0.39|0.86
SupQA 1.15 0.87 1.19 1.38 0.74 0.82 0.59 0.63 0.56|0.89
FRB 0.71/1.63 1.38 0.95 1.08 0.39 1.15 1.30 0.31|1.00
CAB 0.90 1.45 1.31 1.09 1.15 0.59 0.92 1.01 0.44|0.99
Alert 1.09 1.05 1.20 1.21 0.77 0.79 0.92 0.92 0.51|0.94
Average  |1.21 1.18 1.06 1.05 1.00 0.98 0.87 0.87 0.77]1.00
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Whole Population Compared to Class A
Value—By Activity

Whole Population Value by Activity

Class A Population Value by Activity

==

By Activity
o 2 - ©
Valuegﬁgﬁ ’gagag
8§ £ 82 = £ 3 2 &z
Req 1.32 1.38 1.58 1.20 1.52 1.26 1.27 1.02 0.94|1.28
Risk 1.08 1.30 1.41 1.10 1.27 1.11 1.10 1.07 1.08|1.17
DesAsur 1.05 1.27 1.55 1.09 1.23 1.09 1.06 0.73 0.74|1.10
ITnE 0.78 0.91 1.18 0.93/1.69 0.79 1.23 1.13 0.98( 1.07
CCM 0.63 0.95 1.35 1.26 1.13 1.13 1.28 0.84 0.81|1.05
IndRev 1.05 1.26 1.41 0.78 1.17 0.84 1.12 0.85 0.86|1.05
HWQA 0.53 0.77 1.09 1.48 1.39 1.16 0.86 0.91 0.86(1.01
CAB 0.46 0.59 0.91 1.33 1.44 1.13 1.21 0.91 0.97(1.00
FRB 0.31 0.36 0.68 1.28 1.63 0.89 1.01 1.21 1.28(0.98
PMP 0.86 1.17 1.34 1.16 0.86 1.18 0.66 0.64 0.70(0.97
Alert 0.52 0.82 1.10 1.17 0.99 1.27 0.78 0.84 0.82|0.93
SWAsur 0.46 0.77 1.05 0.34 1.26 1.03 1.48 0.90 0.90|0.92
SupQA 0.64 0.93 1.17 1.17 0.80 1.51 0.71 0.56 0.61(0.91
Env 1.00 1.06 1.19 0.68 1.03 0.83 0.38 0.68 0.73]|0.86
Rel 1.02 1.17 1.23 0.63 0.69 0.79 0.73 0.67 0.64|0.85
SysSaf 0.66 0.89 1.04 0.69 0.97 0.56 0.65 0.86 0.96|0.81
Average 0.79 0.99 1.22 1.03 1.20 1.04 0.98 0.87 0.87(1.00

Similar ordering

— Requirement Analysis and Validation, Risk Management, and Design Assurance
identified as highest value activities in both populations

— Some swaps but generally grouped similarly

U.S. Space Program
Mission Assurance

Improvement

Workshop

By Activity
o 2 = o
Valuegé"féﬁ ‘3‘82:)%’
§ § s £ & 8 2 g8z
Req 1.28 1.40 1.54 1.20 1.42 1.30 1.26 0.98 0.93|1.26
Risk 1.16 1.36 1.51 1.15 1.26 1.16 1.11 0.95 1.02|1.19
DesAsur 1.04 1.33 1.55 1.12 1.23 1.11 1.10 0.70 0.71|1.10
IndRev 1.14 1.38 1.47 0.82 1.18 0.86 1.15 0.86 0.83|1.09
ITnE 0.75 0.90 1.11 0.95'1.60 0.75 1.27 1.10 0.97|1.05
CCM 0.58 0.84 1.25 1.27 1.13 1.15 1.22 0.90 0.85]1.02
PMP 0.89 1.16 1.35 1.23 0.89 1.23 0.72 0.73 0.76]1.01
FRB 0.31 0.39 0.71 1.38 1.63 0.95 1.08 1.15 1.30|1.00
CAB 0.44 0.59 0.90 1.31 1.45 1.09 1.15 0.92 1.01|0.99
HWQA 0.52 0.77 1.03 1.42 1.24 1.10 0.99 0.85 0.78]0.97
Alert 0.51 0.79 1.09 1.20 1.05 1.21 0.77 0.92 0.92|0.94
Rel 0.96 1.17 1.30 0.69 0.76 0.82 0.83 0.75 0.71/0.90
Env 0.96 1.13 1.25 0.71 1.07 0.88 0.44 0.71 0.67)0.89
SupQA 0.56 0.82 1.15 1.19 0.87 1.38 0.74 0.59 0.63]0.89
SWAsur 0.39 0.72 1.00 0.33 1.15 1.00 1.38 0.84 0.83]|0.86
SysSaf 0.54 0.77 1.00 0.77 0.97 0.64 0.69 0.88 0.99|0.80
Average 0.77 0.98 1.21 1.06 1.18 1.05 1.00 0.87 0.87|1.00
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Whole Population Compared to Class A
Effort—By Phase

Whole Population Effort Class A Population Effort

By Phase By Phase
@ = 7 [ g o = ] g
fffort | 2 8 538 - 5 3¢ Effort | 2 S 538 = 3 3E
S E £ £ 3 &k 2 8 3|z S T 2 £ 3 & 2 &8 8|z
Req . 1.51 1.15 1.20 1.20 1.47 1.12 1.08 1.22[1.30 Req 1.49 1.17 1.20 1.1 1.53 1.07 1.07 1.22|1.30
DesAsur 1.18 1.03 1.00 1.19 1.22 0.85 0.85 0.90|1.10 DesAsur 1.18 1.08 1.04 1.24 1.27 0.89 0.84 0.93|1.13
PMP 1.51 0.95 1.13 1.32 0.78 1.10 0.71 0.72 0.79|1.03 PMP 1.02 1.25 1.46 0.84 1.24 0.76 0.76 0.91|1.11
Env 1.33 1.25 0.84 0.95 0.50 1.17 0.78 0.73 0.93|0.97 Env 1.37 1.29 0.88 0.98 0.53 1.21 0.83 0.75 0.91/0.99
Rel 1.31 0.78 0.59 0.84 0.73 1.20 0.66 0.62 0.91|0.87 Rel 1.38 0.88 0.68 0.92 0.87 1.27 0.68 0.65 0.93(0.94
SysSaf 0.97 1.08 0.75 0.58 0.61 0.83 0.86 0.78 0.55|0.78 SysSaf 0.98 1.08 0.79 0.61 0.66 0.79 0.82 0.83 0.53(0.79
ccMm 1.46 1.09/1.40 1.19 1.31 0.92 0.86 0.76 0.67|1.08 ccM 1.35 1.05/1.44 1.18 1.26 0.89 0.82 0.72 0.61|1.04
ITnE 1.11 88 0.95 0.89 1.29 0.90 1.13 1.07 0.731.13 ITnE 1,088 0.98 0.97 1.34 0.89 1.14 1.02 0.74[1.12
Risk 1.37 1.20 1.11 0.94 1.05 1.19 1.07 1.02 0.91/1.10 Risk 1.39 1.18 1.14 0.98 1.02 1.23 0.96 0.96 0.93|1.09
IndRev  [1.46 1.06 0.85 0.81 1.10 1.08 0.79 0.86 0.84]0.99 IndRev  |1.41 0.91 0.76 0.78 0.95 1.09 0.75 0.72 0.94{0.94
HWQA 1.05 1.24/258 1.11 0.91 0.80 0.93 0.81 0.55|1.01 HWQA 1.04 1.13J888 1.13 0.95 0.83 0.84 0.72 0.61|0.99
SWAsur  |0.94 1.14 0.37 0.85 1.41 0.66 0.94 0.81 0.42|0.87 SWAsur  |0.89 1.14 0.41 0.86 1.34 0.61 0.86 0.7 0.35/0.83
SupQA 0.99 0.65 1.10/1.45 0.71 0.75 0.57 0.54 0.57(0.83 SupQA 0.96 0.64 1.051.34 0.75 0.66 0.62 0.55 0.47(0.79
FRB 0.92/066 1.33 1.03 0.96 0.54 1.29 1.31 0.36|1.09 FRB 0.88/ 1064 1.41 1.04 0.97 0.54 1.25 1.24 0.351.08
CAB 0.83 1.31 1.20 1.06 1.06 0.60 0.92 0.85 0.54|0.95 CAB 0.86 1.36 1.27 1.07 1.08 0.62 0.89 0.84 0.56|0.97
Alert 0.91 0.86 0.97 1.08 0.78 0.73 0.78 0.73 0.46|0.82 Alert 0.86 0.87 0.98 1.07 0.81 0.67 0.79 0.73 0.470.81
Average  |1.24 1.19 1.05 1.03 1.00 0.97 0.90 0.85 0.74]1.00 Average  |1.23 1.17 1.08 1.05 1.01 0.99 0.87 0.83 0.74|1.00

* Whole population and Class A population have same ordering of phases with
respect to effort

U.S.Space Program
Mission Assurance

Improvement

Workshop




Whole Population Compared to Class A
Effort—By Activity

Whole Population Effort Class A Population Effort
By Activity By Activity
(7] "

w 2 = o w 2 = [
ot | 3 & 2 8 53 = 5| & ot | 3 & 2 8 53 o 5| &
§ £ 8 = 8 3 2 8z § £ 8 2 & £ 3 2 & 3
Req 1.22 1.47 1.15 1.51 1.20 1.20 1.12 1.08|1.30 Req 1.22 1.53. 1.17 1.49 1.20 1.21 1.07 1.07|1.30
IThE 0.73 0.90 1.11 0.95- 0.89 1.29 1.13 1.07[1.13 DesAsur  [0.93 1.27 1.08 1.18 1.04 1.24 0.89 0.84|1.13
DesAsur  |0.90 1.22/4:61 1.03 1.18 1.00 1.19 0.85 0.85 1.10><ITnE 0.74 0.89 1.08 0.98li82 0.97 1.34 1.14 1.02|1.12
Risk 0.91 1.19 1.37 1.11 1.20 0.94 1.05 1.07 1.02[1.10 PMP 0.91 1.24/1:58 1.25 1.02/1.46 0.84 0.76 0.76|1.11
FRB 0.36 0.54 0.92 1.33- 1.03 0.96 1.29 1.31|1.09 Risk 0.93 1.23 1.39 1.14 1.18 0.98 1.02 0.96 0.96|1.09
CCM 0.67 0.92 1.46 1.40 1.09 1.19 1.31 0.86 0.76(1.08 FRB 0.35 0.54 0.88 1.41- 1.04 0.97 1.25 1.24{1.08
PMP 0.79 1.10/1.51 1.13 0.95 1.32 0.78 0.71 0.72|1.03 CC™M 0.61 0.89 1.35 1.44 1.05 1.18 1.26 0.82 0.72|1.04
HWQA 0.55 0.80 1.05- 1.24 1.11 0.91 0.93 0.811.01 Env 0.91 1.21 1.37 0.88 1.29 0.98 0.53 0.83 0.75(0.99
IndRev 0.84 1.08 1.46 0.85 1.06 0.81 1.10 0.79 0.86|0.99 HWQA 0.61 0.83 1.04- 1.13 1.13 0.95 0.84 0.72|0.99
Env 0.93 1.17 1.33 0.84 1.25 0.95 0.50 0.78 0.73 0'97820\8 0.56 0.62 0.86 1.27 1.36 1.07 1.08 0.89 0.84|0.97
CAB 0.54 0.60 0.83 1.20 1.31 1.06 1.06 0.92 0.85|0.95 IndRev 0.94 1.09 1.41 0.76 0.91 0.78 0.95 0.75 0.72(0.94
SWAsur 0.42 0.66 0.94 0.37 1.14 0.85/1.41 0.94 0.81|0.87 Rel 0.93/1.27 1.38 0.68 0.88 0.92 0.87 0.68 0.65(0.94
Rel 0.91 1.20 1.31 0.59 0.78 0.84 0.73 0.66 0.62(0.87 SupQA 0.47 0.66 0.96 1.05 0.64[1.34 0.75 0.62 0.55|0.79
SupQA 0.57 0.75 0.99 1.10 0.65/1.45 0.71 0.57 0.54|0.83 SysSaf 0.53 0.79 0.98 0.79 1.08 0.61 0.66 0.82 0.83|0.79
Alert 0.46 0.73 0.91 0.97 0.86 1.08 0.78 0.78 0.73|0.82 SWAsur 0.35 0.61 0.89 0.41 1.14 0.86/1.34 0.86 0.77|0.83
SysSaf 0.55 0.83 0.97 0.75 1.08 0.58 0.61 0.86 0.78[0.78 Alert 0.47 0.67 0.86 0.98 0.87 1.07 0.81 0.79 0.73|0.81
Average 0.74 0.97 1.24 1.05 1.19 1.03 1.00 0.90 0.85|1.00 Average 0.74 0.99 1.23 1.08 1.17 1.05 1.01 0.87 0.83[1.00

* Similar ordering

— Requirement Analysis and Validation identified as highest effort in both populations
— Some swaps but generally grouped similarly

U.S.Space Program
Mission Assurance

Improvement

Workshop




Whole Population Compared to Class A
Efficiency—By Phase

Whole Population Efficiency Class A Population Efficiency

By Efficiency

P TS 7
Value / Value/ |~ . E § l:\_ 3 o é_\ﬁ gp
Effort Effort .2 - 3 8 SIE o
. .8 = &.-& oy j/i/ Z
Alert 114 113 1.11 1.15 1.17 1.21 1.20 0.99 1.07|1.13 IndRev 1.16 1.21 1.30 1.26 1.10 1.21 1.14 1.04 1.07|1.16
SupQA 1.13 1.23 1.12 1.23 1.04 1.06 1.17 1.00 0.98|1.09 Alert 1.25 1.09 1.21 1.18 1.13 0.95 1.16 1.26 1.22|1.16
Risk 1.19 1.09 1.06 1.06 1.18 0.99 1.03 1.06 1.00|1.07 SupQA 1.14 1.19 1.35 1.24 1.03 0.99 0.97 1.19 1.12|1.12
SWAsur 1.11 1.16 1.11 1.10 1.21 0.91 1.12 1.05 0.96| 1.06 Risk 1.06 1.25 1.07 1.11 1.19 1.09 0.99 1.09 1.01|1.09
IndRev 1.25 1.16 1.00 1.10 1.03 0.92 0.97 1.01 1.07|1.05 SWAsur 1.07 1.09 1.02 1.19 1.17 1.03 0.98 1.13 0.81|1.04
CAB 0.86 0.98 1.14 1.10 1.07 1.11 1.10 1.14 0.99| 1.05 SysSaf 1.19 1.02 0.90 0.98 1.05 1.04 1.08 1.02 0.98|1.02
- SysSaf 1.20 1.08 1.22 0.89 0.97 0.92 1.07 1.07 1.00|1.03 CAB 1.19 0.79 1.06 0.95 1.01 1.06 1.03 1.05 1.03|1.02
:'é DesAsur 1.16 1.04 0.88 1.04 1.10 1.06 0.96 0.89 0.86|1.00 DesAsur 0.84 1.11 1.04 1.05 1.07 0.89 0.78 0.95 1.03(0.98
g HWQA 0.96 0.97 1.06 1.12 1.05 0.93 1.05 0.95 0.98|1.00 CCM 1.19 0.96 1.07 0.94 0.97 0.97 1.10 0.93 0.88(0.98
Req 1.09 0.94 0.86 1.00 1.04 1.05 0.94 1.06 0.91|0.99 HWQA 1.08 0.86 1.10 0.93 0.98 1.04 1.01 1.00 0.91(0.98
Rel 1.11 0.97 1.03 0.89 0.94 1.07 0.93 1.00 1.02(0.98 Req 0.87 1.04 0.95 0.92 1.08 1.05 0.91 0.90 1.03|0.97
CCM 0.94 1.02 1.06 1.03 0.95 0.90 0.92 0.98 0.97|0.96 Rel 1.09 1.03 0.87 0.92 0.89 0.95 1.11 0.94 1.01|0.96
ITnE 1.07 1.01 0.92 0.89 0.88 0.97 1.06 0.95 1.00|0.95 ITnE 0.95 1.02 0.88 1.01 0.78 0.94 0.97 1.03 0.97|0.94
PMP 1.08 1.06 0.97 0.90 0.90 1.03 0.89 0.85 0.90(0.94 FRB 1.05 0.88 0.99 0.72 0.91 1.10 0.92 0.80 0.98|0.93
FRB 0.86 0.67 0.98 0.98 0.86 0.96 0.74 1.05 0.93/0.90 PMP 0.99 0.97 0.87 0.94 0.84 0.86 0.96 0.85 0.99]|0.91
Env 1.07 0.91 1.01 0.83 0.87 0.81 0.89 0.75 0.86|0.89 Env 0.89 1.05 0.83 0.93 0.90 0.82 0.85 0.92 0.81|0.89
Average 1.08 1.02 1.02 1.01 1.01 0.99 0.98 0.98 0.97|1.00 Average 1.05 1.03 1.01 1.00 1.00 1.00 0.99 0.98 0.98|1.00

* Order of efficiency ranking by phase varied
— Efficiency >= 1.0 mostly includes same phases for both populations
— Efficiency < 1.0 mostly includes same phases for both populations

U.S. Space Program
Mission Assurance

Improvement

Workshop - 23




Whole Population Compared to Class A
Efficiency—By Activity

Whole Population Efficiency Class A Population Efficiency

By Efficiency

4] (7
Value/',géL 5&%53% Value/h,'?, g;g é_-g%
Effot | & 3 & o 8 3 § =z 3| ¢ ot | 8 2 . 3 5 3 3 E 5|
C & O £ &a T O & | < c 8§ £ & & 3 & 8 T| &
Alert 114 1.13 1.11 1.15 1.17 1.21 1.20 0.99 1.07(1.13 IndRev 1.16 1.21 1.30 1.26 1.10 1.21 1.14 1.04 1.07|1.16
SupQA 1.13 1.23 1.12 1.23 1.04 1.06 1.17 1.00 0.98|1.09 Alert 1.25 1.09 1.21 1.18 1.13 0.95 1.16 1.26 1.22(1.16
Risk 1.19 1.09 1.06 1.06 1.18 0.99 1.03 1.06 1.00|1.07 SupQA 1.14 1.19 1.35 1.24 1.03 0.99 0.97 1.19 1.12(1.12
SWAsur 1.11 1.16 1.11 1.10 1.21 0.91 1.12 1.05 0.96|1.06 Risk 1.06 1.25 1.07 1.11 1.19 1.09 0.99 1.09 1.01|1.09
IndRev 1.25 1.16 1.00 1.10 1.03 0.92 0.97 1.01 1.07|1.05 SWAsur 1.07 1.09 1.02 1.19 1.17 1.03 0.98 1.13 0.81|1.04
CAB 0.86 0.98 1.14 1.10 1.07 1.11 1.10 1.14 0.99|1.05}m0_ SysSaf 1.19 1.02 0.90 0.98 1.05 1.04 1.08 1.02 0.98(1.02
.| SysSaf 1.20 1.08 1.22 0.89 0.97 0.92 1.07 1.07 1.00 1.03><CAB 1.19 0.79 1.06 0.95 1.01 1.06 1.03 1.05 1.03|1.02
:‘g DesAsur 1.16 1.04 0.88 1.04 1.10 1.06 0.96 0.89 0.86|1.00 | DesAsUr 0.84 1.11 1.04 1.05 1.07 0.89 0.78 0.95 1.03|0.98
g HWQA 0.96 0.97 1.06 1.12 1.05 0.93 1.05 0.95 0.98| 1.00|mme_ CcCM 1.19 0.96 1.07 0.94 0.97 0.97 1.10 0.93 0.88(0.98
Req 1.09 0.94 0.86 1.00 1.04 1.05 0.94 1.06 0.91|0.99 HWQA 1.08 0.86 1.10 0.93 0.98 1.04 1.01 1.00 0.91|0.98
Rel 1.11 0.97 1.03 0.89 0.94 1.07 0.93 1.00 1.02|0.98 Req 0.87 1.04 0.95 0.92 1.08 1.05 0.91 0.90 1.03|0.97
CCM 0.94 1.02 1.06 1.03 0.95 0.90 0.92 0.98 0.97|0.96 Rel 1.09 1.03 0.87 0.92 0.89 0.95 1.11 0.94 1.01{0.96
ITnE 1.07 1.01 0.92 0.89 0.88 0.97 1.06 0.95 1.00|0.95=======b|Tn[ 0.95 1.02 0.88 1.01 0.78 0.94 0.97 1.03 0.97|0.94
PMP 1.08 1.06 0.97 0.90 0.90 1.03 0.89 0.85 0.90|0.94 FRB 1.05 0.88 0.99 0.72 0.91 1.10 0.92 0.80 0.98(0.93
FRB 0.86 0.67 0.98 0.98 0.86 0.96 0.74 1.05 0.93 O.90><PMP 0.99 0.97 0.87 0.94 0.84 0.86 0.96 0.85 0.99|0.91
Env 1.07 0.91 1.01 0.83 0.87 0.81 0.89 0.75 0.86|0.89 > Env 0.89 1.05 0.83 0.93 0.90 0.82 0.85 0.92 0.81|0.89
Average 1.08 1.02 1.02 1.01 1.01 0.99 0.98 0.98 0.97|1.00 Average 1.05 1.03 1.01 1.00 1.00 1.00 0.99 0.98 0.98|1.00

* Order of efficiency ranking by activity

— Independent Review and Configuration/Change Management show higher efficiency in Class A
population compared to whole population
* However, Independent Review and Configuration/Change Management did not stand out in value or effort heat maps
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Whole Population Compared to Class A
Efficiency—By Efficiency

Whole Population Efficiency Class A Population Efficiency
v (%]

Valuelgg‘_ '5?%-5-5% Value/h;;; §’5§1,§§§°
Effot | £ 3 & - ¢ = E 3z G| ¢ Effort 28 5§ = 3 8 = 3w & 3|8
O o O £ o T O & | « O O £ o a »n & O T «
Alert 1.14 1.13 1.11 1.15 1.17 1.21 1.20 0.99 1.07|1.13 IndRev 1.16 1.21 1.30 1.26 1.10 1.21 1.14 1.04 1.07|1.16
SupQA 1.13 1.23 1.12 1.23 1.04 1.06 1.17 1.00 0.98|1.09 Alert 1.25 1.09 1.21 1.18 1.13 0.95 1.16 1.26 1.22|1.16
Risk 1.19 1.09 1.06 1.06 1.18 0.99 1.03 1.06 1.00|1.07 SupQA 1.14 1.19 1.35 1.24 1.03 0.99 0.97 1.19 1.12(1.12
SWAsur 1.11 1.16 1.11 1.10 1.21 0.91 1.12 1.05 0.96|1.06 Risk 1.06 1.25 1.07 1.11 1.19 1.09 0.99 1.09 1.01{1.09
IndRev 1.25 1.16 1.00 1.10 1.03 0.92 0.97 1.01 1.07|1.05 SWAsur 1.07 1.09 1.02 1.19 1.17 1.03 0.98 1.13 0.81|1.04
CAB 0.86 0.98 1.14 1.10 1.07 1.11 1.10 1.14 0.99|1.05 SysSaf 1.19 1.02 0.90 0.98 1.05 1.04 1.08 1.02 0.98|1.02
- SysSaf 1.20 1.08 1.22 0.89 0.97 0.92 1.07 1.07 1.00|1.03 CAB 1.19 0.79 1.06 0.95 1.01 1.06 1.03 1.05 1.03|1.02
E DesAsur 1.16 1.04 0.88 1.04 1.10 1.06 0.96 0.89 0.86]1.00 DesAsur 0.84 1.11 1.04 1.05 1.07 0.89 0.78 0.95 1.03|0.98
.;:3 HWQA 0.96 0.97 1.06 1.12 1.05 0.93 1.05 0.95 0.98]1.00 CCM 1.19 0.96 1.07 0.94 0.97 0.97 1.10 0.93 0.88|0.98
Req 1.09 0.94 0.86 1.00 1.04 1.05 0.94 1.06 0.91(0.99 HWQA 1.08 0.86 1.10 0.93 0.98 1.04 1.01 1.00 0.91]|0.98
Rel 1.11 0.97 1.03 0.89 0.94 1.07 0.93 1.00 1.02{0.98 Req 0.87 1.04 0.95 0.92 1.08 1.05 0.91 0.90 1.03|0.97
CCM 0.94 1.02 1.06 1.03 0.95 0.90 0.92 0.98 0.97]0.96 Rel 1.09 1.03 0.87 0.92 0.89 0.95 1.11 0.94 1.01|0.96
ITnE 1.07 1.01 0.92 0.89 0.88 0.97 1.06 0.95 1.00(0.95 ITnE 0.95 1.02 0.88 1.01 0.78 0.94 0.97 1.03 0.97|0.94
PMP 1.08 1.06 0.97 0.90 0.90 1.03 0.89 0.85 0.90(0.94 FRB 1.05 0.88 0.99 0.72 0.91 1.10 0.92 0.80 0.98(0.93
FRB 0.86 0.67 0.98 0.98 0.86 0.96 0.74 1.05 0.93|0.90 PMP 0.99 0.97 0.87 0.94 0.84 0.86 0.96 0.85 0.99|0.91
Env 1.07 0.91 1.01 0.83 0.87 0.81 0.89 0.75 0.86(0.89 Env 0.89 1.05 0.83 0.93 0.90 0.82 0.85 0.92 0.81|0.89
Average 1.08 1.02 1.02 1.01 1.01 0.99 0.98 0.98 0.97|1.00 Average 1.05 1.03 1.01 1.00 1.00 1.00 0.99 0.98 0.98|1.00

* Efficiency ordered by phase and activity for each population
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Comparing Government and FFRDC
with Contractor Population

U.S. Space Program
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Government/FFRDC Compared to Contractor
Value—By Phase

Government/FFRDC Population Value by Phase Contractor Population Value by Phase

4 [ I\ ) H 5 - o
(7 1 0= (7]

Value%8 é)a':'l-g\,.%;gg Value% fﬁ“%gaaggg
S|& 5 & Bi8 8§ & 2 3 S EiZE| 2 B &8 & 3|2
Req 1.59 134 1.41 1.41 1.32 0.88;1.45 0.75 0.97|1.23 Req 1.59 1.561.30{1.24|1.38 1.26 1.01 1.03 1.29|1.30
DesAsur  |1.54/1.23| 1.15 1.37 0.88!0.88!1.28 0.53 0.57|1.06 DesAsur  [1.57 1.25/1.15!1.07 [1.24 1.10 0.84 0.80 0.97|1.11
PMP 1.40[ 1.36/ 0.83 1.24 0.88/1.15{0.92 0.66 0.72|1.06 PMP 1.32 0.86{1.16 }1.11 [1.13 0.61 0.73 0.62 0.81|0.94
Env 1.08 0.77/0.83 1.17 0.44!0.6110.98 0.61 0.50{0.81 Env 1.22 1.08!0.70 .82 1.05 0.37 0.74 0.69 1.00{0.87
Rel 1.37 0.98(0.88 1.37 0.88{0.88/1.08 0.88 0.88|1.05 Rel 1.18 0.66/ 0.58 D.74 1.10 0.67 0.58 0.59 0.99|0.80
SysSaf 1.08 0.93|0.88 0.98 0.94{0.980.83 0.94 0.83(0.93 SysSaf 1.02 0.98} 0.59 .46 P.85 0.57 0.98 0.85 0.61(0.77
. |cem 1.19 0.97/0.93 0.97 1.10: 1.0110.79 0.63 0.64|0.92 . |cem 142 1.19/1.35 [1.18 D.93/1.34 0.83 0.83 0.55/1.08
£ [ImnE 1.27 1.10/1.54 0.94 1.38!1.320.83 0.76 0.88|1.12 £ |ITnE 1.15/1.76 0.78 .68 D.92 1.18 1.06 1.19 0.78[1.06
8 |Risk 1.22 1.05(1.15 1.19 1.27}1.06 {1.01 0.83 0.69|1.05 3 [Risk 1.47 1.31{1.10 1.12 [1.34 1.08 1.17 1.18 1.10/1.21
IndRev 1.32 1.10{0.94 1.37 1.26!0.83!1.08 0.44 0.44|1.02 IndRev 1.44 1.22:0.75 D.75 [1.26 1.08 0.97 0.95 1.07|1.06
HWQA 1.15 1.15{1.17 0.93 1.10{1.15/0.53 0.72 0.55/0.94 HWQA 1.10 1.46{1.60 {1.16 .72 0.77 0.92 1.00 0.52|1.04
SWAsur  |1.27/1.17/ 1.17 1.08 1.43:0.50{0.44 1.16 0.88|1.02 SWAsur  |1.00 1.2810.29 0.97 0.68/1.51 0.84 0.89 0.48|0.89
SupQA 1.32(1.42 0.88 1.03 0.99!1.08/0.69 0.66 0.61|0.97 SupQA 111 0.7511.19{4.55 0.9 0.59 0.60 0.51 0.59|0.88
FRB 0.88{0.98/4376 0.63 1.03 11.22{ 0.44 1.13 1.05|1.04 FRB 0.66/1.6111.30/0.91 0.31 0.98 1.33 1.25 0.29/0.98
CAB 0.83|1.17 1.38 0.55 1.17 {1.37 0.33 0.83 0.99|0.98 CAB 0.94/1.47 1133/ 1.11/0.60 1.21 1.01 0.91 0.49(1.01
Alert 1.01 1.0 0.84 0.79 0.69 0.88 0.44 0.63 0.64]0.78 Alert 1.12 1.03 1.26 134/ 0.81 0.78 0.85 0.88 0.51|0.96
Average  |1.23 i\./:llz 1.11 1.08 1.06 1.00 0.84 0.76 0.74]1.00 Average [1.22 1.22 1,04 1101 0.97 0.96 0.91 0.89 0.77[1.00

\V

* Complete Design and Integration and Test show high value for Government/FFRDC and Contractor
— Government/FFRDC has higher value for Procurement than Contractor population
— Contractor population has higher value for Hardware Fabrication than Government/FFRDC

* Concept Studies, Operations, and Fielding show lower value for Government/FFRDC and Contractor

1
\\ 7
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Government/FFRDC Compared to Contractor

Value—By Activity

Government/FFRDC Value by Activity

Activity

Contractor Population Value by Activity

(7]
o A = @
Value%é’gﬁ §835§
S £ S £ 5 & 3 & 8|3
Req 1.45 1.41 1.59 0.88 1.41 1.32 1.32 0.97 0.75/1.23
ITnE 0.83 0.94 1.27 1.32 1.54 1.10 1.38 0.88 0.76(1.12
DesAsur 1.28 1.37 1.54 0.88 1.15 1.23 0.88 0.57 0.53|1.06
PMP 0.92 1.24 1.40 1.15 0.88 1.36 0.88 0.72 0.66( 1.06
Rel 1.08 1.37 1.37 0.88 0.88 0.98 0.88 0.88 0.88|1.05
Risk 1.01 1.19 1.22 1.06 1.15 1.05 1.27 0.69 0.83]|1.05
FRB 0.44 0.63 0.88 1.22/1.76 0.98 1.03 1.05 1.13(1.04
IndRev 1.08 1.37 1.32 0.83 0.94 1.10 1.26 0.44 0.44]|1.02
SWAsur 0.44 1.08 1.27 0.50 1.17 1.17 1.43 0.88 1.16|1.02
CAB 0.33 0.55 0.88 1.37 1.38 1.17 1.17 0.99 0.88|0.98
SupQA 0.69 1.03 1.32 1.08 0.88 1.42 0.99 0.61 0.66(0.97
HWQA 0.53 0.93 1.15 1.15 1.17 1.15 1.10 0.55 0.72(0.94
SysSaf 0.83 0.98 1.08 0.98 0.88 0.93 0.94 0.83 0.94(0.93
CCM 0.79 0.97 1.15 1.01 0.93 0.97 1.10 0.64 0.63|0.92
Env 0.98 1.17 1.08 0.61 0.83 0.77 0.44 0.50 0.61|0.81
Alert 0.44 0.79 1.01 0.88 0.84 1.06 0.69 0.64 0.63(0.78
Average 0.84 1.08 1.23 1.00 1.11 1.12 1.06 0.74 0.76(1.00

Activity

1%]
w £ - )
Value%%%ﬁ §825§
8§ &§ 8§ £ 5 £ 8 2 &z
Req 1.29 1.38 1.59 1.30 1.56 1.24 1.26 1.03 1.01]1.30
Risk 1.10 1.34 1.47 1.10 1.31 1.12 1.08 1.18 1.17|1.21
DesAsur 0.97 1.24 1.57 1.15 1.25 1.07 1.10 0.80 0.84(1.11
CCM 0.55 0.93 1.42 1.35 1.19 1.18 1.34 0.88 0.88| 1.08
ITnE 0.78 0.92 1.15 0.78/1.76 0.68 1.18 1.19 1.06]1.06
IndRev 1.07 1.26 1.44 0.75 1.22 0.75 1.08 0.95 0.97|1.06
HWQA 0.52 0.72 1.10/1.60 1.46 1.16 0.77 1.00 0.92]1.04
CAB 0.49 0.60 0.94 1.33 1.47 1.11 1.21 0.91 1.01}1.01
FRB 0.29 0.31 0.66 1.30 1.61 0.91 0.98 1.25 1.33]0.98
Alert 0.51 0.81 1.12 1.26 1.03 1.34 0.78 0.88 0.85]|0.96
PMP 0.81 1.13 1.32 1.16 0.86 1.11 0.61 0.62 0.73]0.94
SWAsur 0.48 0.68 1.00 0.29 1.28 0.97 1.51 0.89 0.84]0.89
SupQA 0.59 0.91 1.11 1.19 0.75/1.55 0.59 0.51 0.60{0.88
Env 1.00 1.05 1.22 0.70 1.08 0.82 0.37 0.69 0.74(0.87
Rel 0.99 1.10 1.18 0.58 0.66 0.74 0.67 0.59 0.580.80
SysSaf 0.61 0.85 1.02 0.59 0.98 0.46 0.57 0.85 0.98]0.77
Average 0.77 0.97 1.22 1.04 1.22 1.01 0.96 0.89 0.91]1.00

Requirement Analysis and Validation and Design Assurance show high value for Government/FFRDC and
Contractor populations

Perceived value of remaining activities differs between Government/FFRDC and Contractor populations
— Parts, Materials, and Processes, Configuration/Change Management, Reliability Engineering, and Alert Processes

are activities with largest differences in perceived value
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Government/FFRDC Compared to Contractor
Effort—By Phase

Government/FFRDC Population Effort Contractor Population Effort

@ = () @ = o
w

Effort% §§§83§;§§° Effort% §§8§EEE§
8 5|8\ £ 8 2 8 & = 8 5 £ £ |82 & §|z
Req 1.35 1.44 11.15 1.24 1.11 0.86 1.08 0.92|1.21 Req 1.55 1.17 1.19 1.21 1.48| 1.22 1.11 1.28|1.33
DesAsur 1.55 0.98 [1.44 0.92 1.09 0.90 0.63 1.03 0.63|1.03 DesAsur 1.24 1.08 0.98 1.25 [1.1410.94 0.92 0.87|1.13
PMP 1.03 0.13 1.20 1.19 0.86 0.88 0.77 0.88(1.11 PMP 1.44 0.91 1.09 1.35 0.78 |]1.08|0.66 0.70 0.76(1.00
Env 1.55 1.35 1.38 D.81 0.96 0.39 0.86 0.97 0.74|1.06 Env 1.30 1.21 0.85 0.93 0.53 |1.13{0.77 0.72 0.90(0.94
Rel 1.44 1.16 (1.13 0.96 1.16 0.95 0.69 0.93 0.69|1.05 Rel 1.27 0.69 0.50 0.76 0.65(1.21|0.65 0.61 0.92|0.82
SysSaf 1.16 1.10 [1.03 0.97 0.84 0.74 1.11 0.77 0.72|0.95 SysSaf 0.93 1.10 0.66 0.51 0.59)0.78|0.77 0.80 0.48(0.74
- CCM 1.32 1.09 |0.97 1.29 1.03 0.96 0.84 0.84 0.66|1.01 - CCM 1.53 1.11 1.45 1.23 1.39/0.89 |0.84 0.79 0.62|1.10
S |ITnE 1.03 Ji8d [0.84 1.26 1.11 1.29 1.11 0.74 0.69|1.12 S [ITnE 1.16J88| 0.82 0.84 1.31(0.93 |1.15 1.17 0.75|1.14
z’ Risk 1.24 1.03 |1.29 1.13 0.86 1.03 0.90 0.98 0.74(1.04 E_’ Risk 1.41 1.25 1.11 0.97 1.06(1.151.10 1.10 0.90]1.12
IndRev 1.48 0.59 (1.03 0.81 0.81 0.81 0.72 0.97 0.52(0.90 IndRev 1.45 1.15 0.88 0.82 1.16|1.12(0.83 0.92 0.81]1.02
HWQA 1.20 1.03 [1.09 [.26 1.03 0.88 0.77 0.64 0.52|0.97 HWQA 1.01 1.28- 1.11 0.87 10.71(0.94 0.89 0.51{1.02
SWAsur 0.92 1.16 .80 P.72 0.97 1.20 1.11 0.52 0.96|0.95 SWAsur 0.92 1.12 0.24 0.78/1.47 0.61|0.87 0.80 0.39(0.83
SupQA 1.29 0.90 0.84 0.84 1.10 0.88 0.86 0.44 0.62(0.88 SupQA 0.93 0.57 1.18 ' 1.54 0.67 P.73|0.45 0.51 0.55(0.81
FRB 1.03- .72 (1.23 0.90 0.97 1.03 0.41 1.03|1.05 FRB 0.91- 1.37 1.08 0.97 0.51)1.38 1.39 0.35/1.11
CAB 0.86 1.26 0.521.16 1.03 1.16 0.74 0.31 0.44|0.88 CAB 0.83/1.32 1.20 1.08 1.01 0.63 0.98 0.92 0.60|0.97
Alert 0.86 0.86 0\77/0.77 0.92 0.71 0.71 0.45 0.59|0.75 Alert 0.90 0.87 1.03 1.12 0.76 Q.71 0.77 0.77 0.44(0.83
Average 1.30 1.15 lbd 1.05 1.02 0.95 0.86 0.78 0.72]1.00 Average 1.23 1.20 1.05 1.03 1.01 0\8)!5 0.90 0.89 0.72]1.00

* Government/FFRDC population and Contractor population have similar ordering of phases with
respect to effort

— Preliminary Design is largest variation in relative ordering between populations
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Government/FFRDC Compared to Contractor
Effort—By Activity

Government/FFRDC Population Effort Contractor Population Effort

w w
n & = w & = [
Effort%ﬁ%ﬁ 3 0 - & Effoﬂ%ﬁ%ﬁ 5 3 o 5| &
8§ § s £ 8 ¢ 2 & S £ 8% &5 & 3 2 82z
Req 1.08 1.44 1.15 1.35 1.24 1.11 0.86 0.92 Req 1.28 1.48 1.17/1.55 1.19 1.21 1.22 1.11{1.33
ITnE 0.74 0.84 1.03 1.26 1.11 1.29 1.11 0.69 ITnE 0.75 0.93 1.16 0.82 0.84 1.31 1.15 1.17|1.14
PMP 0.77 1.13/078] 1.20 1.03 1.19 0.86 0.88 0.88 DesAsur  |0.87 1.14/1.64 1.08 1.24 0.98 1.25 0.94 0.92|1.13
Env 0.97 1.38 1.55 0.81 1.35 0.96 0.39 0.86 0.74 Risk 0.90 1.15 1.41 1.11 1.25 0.97 1.06 1.10 1.10{1.12
Rel 0.93 1.13 1.44 0.96 1.16 1.16 0.95 0.69 0.69 FRB 0.35 0.51 0.91 1.37/4:68 1.08 0.97 1.38 1.39|1.11
FRB 0.41 0.72 1.03 1.23/4166 0.90 0.97 1.03 1.03 ccMm 0.62 0.89/1.53 1.45 1.11 1.23 1.39 0.84 0.79|1.10
. |Risk 0.98 1.29 1.24 1.13 1.03 0.86 1.03 0.90 0.74 . |IndRev 0.81 1.12 1.45 0.88 1.15 0.82 1.16 0.83 0.92(1.02
S |DesAsur  |1.03/1.44 1.55 0.92 0.98 1.09 0.90 0.63 0.63 Z [HWQA 0.51 0.71 1.01[469 1.28 1.11 0.87 0.94 0.89|1.02
;3 cC™ 0.84 0.97 1.32 1.29 1.09 1.03 0.96 0.84 0.66 § PMP 0.76 1.08 1.44 1.09 0.91 1.35 0.78 0.66 0.70|1.00
HWQA 0.64 1.09 1.20 1.26 1.03 1.03 0.88 0.77 0.52 CAB 0.60 0.63 0.83 1.20 1.32 1.08 1.01 0.98 0.92|0.97
SysSaf 0.77 1.03 1.16 0.97 1.10 0.84 0.74 1.11 0.72 Env 0.90 1.13 1.30 0.85 1.21 0.93 0.53 0.77 0.72|0.94
SWAsur  [0.52 0.80 0.92 0.72 1.16 0.97 1.20 1.11 0.96 SWAsur  [0.39 0.61 0.92 0.24 1.12 0.78/1.47 0.87 0.80(0.83
IndRev 0.97 1.03 1.48 0.81 0.59 0.81 0.81 0.72 0.52 Alert 0.44 0.71 0.90 1.03 0.87 1.12 0.76 0.77 0.77|0.83
SupQA 0.44 0.84 1.29 0.84 0.90 1.10 0.88 0.86 0.62 Rel 0.92 1.21 1.27 0.50 0.69 0.76 0.65 0.65 0.61|0.82
CAB 0.31 0.52 0.86 1.16 1.26 1.03 1.16 0.74 0.44 SupQA 0.55 0.73 0.93 1.18 0.57|1.54 0.67 0.45 0.51|0.81
Alert 0.45 0.77 0.86 0.77 0.86 0.92 0.71 0.71 0.59 SysSaf 0.48 0.78 0.93 0.66 1.10 0.51 0.59 0.77 0.80|0.74
Average  |0.78 1.06 1.30 1.05 1.15 1.02 0.95 0.86 0.72 Average  |0.72 0.95 1.23 1.05 1.20 1.03 1.01 0.90 0.89(1.00

* Requirement Analysis and Validation and Integration, Test, and Evaluation show high effort for both
Government/FFRDC and Contractor populations

* Perceived effort of remaining activities differs between Government/FFRDC and Contractor populations
— Reliability Engineering is activity with largest difference in perceived effort
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Government/FFRDC Compared to Contractor
Efficiency—By Phase

Government/FFRDC Population Efficiency Contractor Population Efficiency
= R »n 4 o » o ,'/\'\ =\ ¢
Value / aa\lg . 8 :% E - géo Value / g 8 F %_ E,S -n-c 8 géo
Effot | 3/ 8' S & 3.~ E 5| ¢ Effor | £ 3-8 £ 318 /9 E/ S
\m Wa O 0O a £ O I | « O a £ 0 O I \a.,ix =
Req 1.20 1.07 1.34 0.82 0.98 1.04 0.96 0.77 1.13|1.02 Req 1.01 0.93 1.01 0.91 0.94 1.11 1.05 0.84 1.04/0.98
DesAsur 0.98 1.13 1.24 0.84 0.95 1.17 1.00 0.96 0.91|1.02 DesAsur 1.11 1.09 1.01 0.91 0.96 1.06 1.09 0.86 0.88(0.99
PMP 1.02 1.15 1.19 0.75 1.09 0.85 0.80 0.95 0.81]|0.95 PMP 1.07 1.05 0.95 1.05 0.91 1.06 0.82 0.93 0.79|0.94
Env 1.14 0.80 1.00 0.82 0.85 0.61 0.70 0.75 0.59|0.76 Env 1.11 0.93 0.89 1.02 0.94 0.82 0.89 0.90 0.70]|0.92
Rel 0.93 0.84 1.16 1.28 1.20 0.76 0.95 0.92 1.28|1.00 Rel 1.08 0.91 0.95 0.96 0.93 1.16 0.97 0.91 1.03|{0.98
SysSaf 1.27 1.11 1.08 1.31 0.95 0.80 0.93 1.01 0.75]0.98 SysSaf 1.26 1.09 0.89 1.23 1.10 0.89 0.90 1.11 0.97|1.04
CCM 1.15 0.94 0.95 0.95 0.99 0.85 0.87 0.79 0.76]0.91 - CCM 0.88 1.04 1.07 1.11 0.92 0.92 0.96 1.04 0.96|0.98
- ITnE 1.07 1.00 1.12 1.10 1.12 0.85 1.23 1.05 0.80]1.00 'é ITnE 1.04 0.99 0.90 0.90 1.00 0.95 0.81 1.03 0.90]0.93
E Risk 1.23 1.22 1.03 1.12 0.92 1.11 0.99 0.93 0.76]1.01 g Risk 1.22 1.17 1.05 1.06 1.05 0.99 1.15 1.07 1.02]1.08
2 IndRev 1.55 1.36 1.11 0.85 1.33 1.60 0.89 1.02 0.61]|1.14 IndRev 1.31 1.13 1.06 1.06 0.99 0.86 0.92 1.15 0.93|1.04
HWQA 1.25 1.11 0.82 1.39 0.85 1.14 0.95 0.91 0.71]0.98 HWQA 1.02 1.02 1.14 1.03 1.08 0.95 1.04 1.07 0.88]1.02
SWAsur 1.19 1.21 0.85 1.21 1.34 1.01 1.39 0.69 0.80]1.08 SWAsur 1.21 1.11 1.15 1.05 1.09 1.21 1.24 1.03 1.03|1.07
SupQA 1.12 1.29 1.55 1.07 1.23 0.98 1.02 1.28 0.70|1.10 SupQA 1.07 1.25 1.31 1.18 1.19 1.01 1.00 1.14 0.88]1.08
FRB 1.06 1.08 1.07 1.10 0.87 1.06 0.85 1.00 1.01|0.99 FRB 0.82 0.61 0.96 0.95 0.73 0.95 0.84 0.91 1.01|0.88
CAB 1.01 1.14 1.07- 1.07 1.09 1.02 1.18 1.35(1.12 CAB 0.82 0.95 1.12 1.10 1.14 1.11 1.02 0.93 1.20|1.04
Alert 0.97 1.15 0.98 1.07 1.02 0.97 1.18 1.14 0.90|1.05 Alert 1.15 1.14 1.19 1.10 1.24 1.22 1.20 1.14 1.02|1.15
Average 1.12 1.10 1.07 1.06 1.02 0.97 0.95 0.95 0.86(1.00 Average 1.07 1.02 1.02 1.02 0.99 0.99 0.99 0.99 0.95|1.00

Order of efficiency ranking by phase varied
— Efficiency >= 1.0 mostly includes same phases for both populations
— Efficiency < 1.0 mostly includes same phases for both populations

Exceptions are Software Code and Unit Test, Procurement, and Integration and Test
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Government/FFRDC Compared to Contractor
Efficiency—BYy Activity

Government/FFRDC Population Efficiency Contractor Population Efficiency
(7] 8 | ()] (7] g o = ()
vawe/ |2 8 28 53 5 B e |28 T E 33 s g€
Effot | & 3 E 3 o 8 = s 8| ¢ Effot | & 3 £ 2 ~ & = 3 8| ¢
O &4 O I £ o o & 0o « O a U I = a &» i O] «
IndRev 1.11 1.33 0.89 1.02/1.60 1.36 1.55 0.61 0.85|1.14 Alert 1.15 1.14 1.24 1.22 1.19 1.20 1.02 1.14 1.10{1.15
CAB 1.07 1.07 1.02 1.18 1.09 1.14 1.01 1.35- 1.12 Risk 1.22 1.17 1.05 0.99 1.05 1.15 1.02 1.07 1.06|1.08
SupQA 1.55 1.23 1.02 1.28 0.98 1.29 1.12 0.70 1.07|1.10 SupQA 1.07 1.25 1.19 1.01 1.31 1.00 0.88 1.14 1.18|1.08
SWAsur 0.85 1.34 1.39 0.69 1.01 1.21 1.19 0.80 1.21|1.08 SWAsur 1.21 1.11 1.09 1.21 1.15 1.24 1.03 1.03 1.05|1.07
Alert 0.98 1.02 1.18 1.14 0.97 1.15 0.97 0.90 1.07|1.05 SysSaf 1.26 1.09 1.10 0.89 0.89 0.90 0.97 1.11 1.23|1.04
Req 1.34 0.98 0.96 0.77 1.04 1.07 1.20 1.13 0.82(1.02 IndRev 1.31 1.13 0.99 0.86 1.06 0.92 0.93 1.15 1.06|1.04
- DesAsur 1.24 0.95 1.00 0.96 1.17 1.13 0.98 0.91 0.84(1.02 - CAB 0.82 0.95 1.14 1.11 1.12 1.02 1.20 0.93 1.10{1.04
E Risk 1.03 0.92 0.99 0.93 1.11 1.22 1.23 0.76 1.12(1.01 g HWQA 1.02 1.02 1.08 0.95 1.14 1.04 0.88 1.07 1.03|1.02
';:3 Rel 1.16 1.20 0.95 0.92 0.76 0.84 0.93 1.28 1.28|1.00 g DesAsur 1.11 1.09 0.96 1.06 1.01 1.09 0.88 0.86 0.91|0.99
ITnE 1.12 1.12 1.23 1.05 0.85 1.00 1.07 0.80 1.10(1.00 Req 1.01 0.93 0.94 1.11 1.01 1.05 1.04 0.84 0.91(0.98
FRB 1.07 0.87 0.85 1.00 1.06 1.08 1.06 1.01 1.10{0.99 Rel 1.08 0.91 0.93 1.16 0.95 0.97 1.03 0.91 0.96(0.98
SysSaf 1.08 0.95 0.93 1.01 0.80 1.11 1.27 0.75 1.31|0.98 cCM 0.88 1.04 0.92 0.92 1.07 0.96 0.96 1.04 1.11|0.98
HWQA 0.82 0.85 0.95 0.91 1.14 1.11 1.25 0.71 1.39|0.98 PMP 1.07 1.05 0.91 1.06 0.95 0.82 0.79 0.93 1.05(0.94
PMP 1.19 1.09 0.80 0.95 0.85 1.15 1.02 0.81 0.75(0.95 ITnE 1.04 0.99 1.00 0.95 0.90 0.81 0.90 1.03 0.90]0.93
CCM 0.95 0.99 0.87 0.79 0.85 0.94 1.15 0.76 0.95|0.91 Env 1.11 0.93 0.94 0.82 0.89 0.89 0.70 0.90 1.02(0.92
Env 1.00 0.85 0.70 0.75 0.61 0.80 1.14 0.59 0.82(0.76 FRB 0.82 0.61 0.73 0.95 0.96 0.84 1.01 0.91 0.95|0.88
Average 1.07 1.02 0.95 0.95 0.97 1.10 1.12 0.86 1.06|1.00 Average 1.07 1.02 0.99 0.99 1.02 0.99 0.95 0.99 1.02|1.00

* Order of efficiency ranked by activity

* Perceived efficiency of activities differs between Government/FFRDC and
Contractor populations
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Government/FFRDC Compared to Contractor
Efficiency—By Efficiency

Government/FFRDC Population Efficiency Contractor Population Efficiency
w (7]

Effot |2 8 2 & % - E = 3| O Effot | & & ~ & § 2 8 3 3| ¢
» a O 0 a £ O I | « O a £ 0 O T a &t ol <«
IndRev 1.55 1.36 1.11 0.85 1.33 1.60 0.89 1.02 0.61]|1.14 Alert 1.15 1.14 1.19 1.10 1.24 1.22 1.20 1.14 1.02|1.15
CAB 1.01 1.14 1.07- 1.07 1.09 1.02 1.18 1.35(1.12 Risk 1.22 1.17 1.05 1.06 1.05 0.99 1.15 1.07 1.02|1.08
SupQA 1.12 1.29 1.55 1.07 1.23 0.98 1.02 1.28 0.70|1.10 SupQA 1.07 1.25 1.31 1.18 1.19 1.01 1.00 1.14 0.88|1.08
SWAsur 1.19 1.21 0.85 1.21 1.34 1.01 1.39 0.69 0.80|1.08 SWAsur 1.21 1.11 1.15 1.05 1.09 1.21 1.24 1.03 1.03(1.07
Alert 0.97 1.15 0.98 1.07 1.02 0.97 1.18 1.14 0.90|1.05 SysSaf 1.26 1.09 0.89 1.23 1.10 0.89 0.90 1.11 0.97(1.04
Req 1.20 1.07 1.34 0.82 0.98 1.04 0.96 0.77 1.13|1.02 IndRev 1.31 1.13 1.06 1.06 0.99 0.86 0.92 1.15 0.93(1.04
- DesAsur 0.98 1.13 1.24 0.84 0.95 1.17 1.00 0.96 0.91]1.02 - CAB 0.82 0.95 1.12 1.10 1.14 1.11 1.02 0.93 1.20|1.04
:g Risk 1.23 1.22 1.03 1.12 0.92 1.11 0.99 0.93 0.76|1.01 'é HWQA 1.02 1.02 1.14 1.03 1.08 0.95 1.04 1.07 0.88|1.02
g Rel 0.93 0.84 1.16 1.28 1.20 0.76 0.95 0.92 1.28| 1.00 g DesAsur 1.11 1.09 1.01 0.91 0.96 1.06 1.09 0.86 0.88(0.99
ITnE 1.07 1.00 1.12 1.10 1.12 0.85 1.23 1.05 0.80|1.00 Req 1.01 0.93 1.01 0.91 0.94 1.11 1.05 0.84 1.04{0.98
FRB 1.06 1.08 1.07 1.10 0.87 1.06 0.85 1.00 1.01|0.99 Rel 1.08 0.91 0.95 0.96 0.93 1.16 0.97 0.91 1.03|0.98
SysSaf 1.27 1.11 1.08 1.31 0.95 0.80 0.93 1.01 0.75|0.98 cCM 0.88 1.04 1.07 1.11 0.92 0.92 0.96 1.04 0.96|0.98
HWQA 1.25 1.11 0.82 1.39 0.85 1.14 0.95 0.91 0.71]|0.98 PMP 1.07 1.05 0.95 1.05 0.91 1.06 0.82 0.93 0.79|0.94
PMP 1.02 1.15 1.19 0.75 1.09 0.85 0.80 0.95 0.81]|0.95 ITnE 1.04 0.99 0.90 0.90 1.00 0.95 0.81 1.03 0.90(0.93
CCM 1.15 0.94 0.95 0.95 0.99 0.85 0.87 0.79 0.76|0.91 Env 1.11 0.93 0.89 1.02 0.94 0.82 0.89 0.90 0.70({0.92
Env 1.14 0.80 1.00 0.82 0.85 0.61 0.70 0.75 0.59|0.76 FRB 0.82 0.61 0.96 0.95 0.73 0.95 0.84 0.91 1.01|0.88
Average 1.12 1.10 1.07 1.06 1.02 0.97 0.95 0.95 0.86|1.00 Average 1.07 1.02 1.02 1.02 0.99 0.99 0.99 0.99 0.95|1.00

* Efficiency ordered by phase and activity for each population
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Summary

* 2016 MAIW sponsored a micro topic to attempt to capture the value
proposition for mission assurance

— A survey was conducted across the community on the perceived value and
effort of mission assurance activities conducted across lifecycle phases

* 109 were responses received with extension of deadline to complete
survey

— Value, effort, and efficiency results were presented as normalized heat
maps
— Population comparisons included:
* Whole population versus Class A mission population
* Government/FFRDC population versus Contractor population
* Other cuts of the data resulted in very small samples

* Observations based on heat map comparisons may identify areas for
further investigation
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