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Agenda

m SE-ROI Project
= Motivation: How much is enough?
= Goals and methodology

m SE-ROI Results
= Demographics
= Primary correlations: success* vs. SE
= Eight SE Activities
e Success vs. SE activities
e Front-end vs. Back-end
= Right-Sizing SE

*Cost compliance, schedule compliance,
stakeholder acceptance, technical quality
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Bottom Line

= Better programs expend

= more SE effort overall

= more mission definition, more tech leadership
m All SE activities correlate well with

s Stakeholder acceptance
s Cost/schedule control

m No SE activities correlate with
x System technical quality

SE today leads to better programs
— but does not lead to better
systems.

= Results can be used to right-size SE
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SE-ROI Project

Methodology
Industry support
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Heuristic Claim of SE

m Better systems engineering leads to
s Better system quality/value
= Lower cost

= Shorter schedule
Traditional Design

Risk
SYSTEM DETAIL, PRODUCTION Time
DESIGN \DESIGN\INTEGRATIO TEST
P Risk
Saved
Time/
Cost

"System Thinking” Design Time

Not Known: How Much Is Enough?
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SE-ROI Project

Interviews
e Just-completed programs
e Key PM/SE/Admin
e Translate program data
into project structure

\

e Program characterization

e Program success data

e SE data (hours, quality,
methods)
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Desired Results

1. Statistical correlation
of SE practices with
project success

2. Leading indicators

3. Identification of good
SE practices

Statistical correlation
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SE-ROI Results:
Demographics
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Basic Demographics

Characteristic

Number of organizations
Number of data points

Funding method
Program total cost
Cost compliance
Development schedule
Schedule compliance

Percent of program used in
systems engineering effort, by
cost

Subjective assessment of
systems engineering quality
(1 poor to 10 world class)

——_Honourcode, InC.—

ValueSE Data Set

Unknown
44

Unknown

$1.1M - $5.6B
Median $42.5M
(0.8):1 - (3.0):1
Median (1.2):1
2.8 mo. - 144 mo.
Median 43 mo.
(0.8):1 - (4.0):1
Median (1.2):1
0.1% - 27%
Median 5.8%

Values of 1 to 10
Median 5

SE-ROI Data Set

16
48
39 contracted,

9 amortized

$600K - $1.8B
Median $14.4M

(0.6):1 - (10):1
Median (1.0):1
2 mo. — 120 mo.
Median 35 mo.

(0.3):1 - (2.5):1
Median (1.1):1
0.1% - 80%
Median 17.4%

Values of 1 to 10
Median 7

SE Return on Investment
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Program “Size”
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University of
South Australia
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Program/Team Parameters
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University of
South Australia

SE-ROI Results:

Primary Relationships

Defence and
Systems Institute

SE effort correlates with
3 of 4 success measures

Optimum SE effort
~169% of total
development cost

SE Return on Investment
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Schedule vs. SE Effort

I B N E .
3.0 1*¢
28 ® \alueSE Data
* ¢ SEROI Data
22'6 ¢ All Data
:24 = = = Poly.{ValueSE Data)
E Poly.(SEROI Data)
52.2 Poly.{All Data)
&
X .
®
E1-8 *\\: 2= (.795 *
816 T *
Q- o
—~1.4
‘g; t /%z = 0.240
21.2
R*=0.192 -
1.0 > - . A . .
08° 5% 10%¢ 15% ~ =~~~ 20% 25% 30% 35%

Equivalent SE Effort (ESEE) as % Program Cost

h_l-lonourcode, INnC. — SE Return on Investment 13



— Defence and
st ausratia | Systems Institute

Cost vs. SE Effort
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Overall Success vs. SE Effort
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Technical Quality vs. SE Effort

I N AN
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Return on Investment

Current SE Effort ROI for Additional SE Effort
(% of Program Cost) Average Cost Overrun | (Cost Reduction Per $$ Added)

0% 53% 6.0

9% 24% 3.6
7.2% 15% 2.5

(median of all programs)

10% 7% 1.1

15% 3% -0.7
20% 10% -3.8
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SE-ROI Results:
Eight SE Activities

All SE activities correlate w/
cost, schedule, acceptance

None correlate w/ quality

Successful programs use
front-end; poor programs
use back-end

= | Defence and
South Auzralia SyStemS InStltUte SE Return on Investment 18
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Breakout by SE Activities

MD Mission/Purpose Definition

RE Requirements Engineering TA Technical Analysis
SA System Architecting SM Scope Management
SI System Integration TM Technical Leadership/Management

VVV Verification & Validation

SE Cost over Program
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Breakout by Success

SE Cost over "Successful" Programs

Percent of End-to-End Program Cost
Expended During Each Phase

0.0%
Begin MCR SRR SDR PDR CDR TRR End

SE Cost over "Poor" Programs

EMD
ERE

HSA
S|
mvv
HTA
HSMm
ETM

Begin MCR SRR SDR PDR CDR TRR End

Successful (~on cost)

More mission/purpose defn
*More tech leadership/mgmt
More Systems Engineering

E_I_Honourcode, INC.—

Poor (overran cost)

More system integration
More verif & valid

‘Less Systems Engineering

SE Return on Investment 20
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Overall Success vs. Reqs Engr
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Tech Quality vs. Reqs Engr
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Effect of SE Activities

Quantifiable Correlation Exists With
Cost Schedule Overall Technical
Activity Code | Compliance | Compliance Success Quality
Total Systems
Engineering Effort =12 LEE UEE UGS
Mission/Purpose
MD Y Y N N

Definition Effort ©s ©s ° °
Req.uwements RE Yes Yes Yes No
Engineering Effort
System Architecting SA Yes Yes Yes No
Effort
System Integration
Effort Sl Yes Yes Yes No
Verification & Validation VV Yes Yes No No
Effort
Technical Analysis
Effort TA Yes Yes No
Scope Management SM Yes No Yes No
Effort
Technical Management/

= Leadership Effort U UEE LEE UEE e
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University of
South Australia

Defence and
Systems Institute

SE-ROI Results:
Right-Sizing SE

Results are further
optimized using
characterization
parameters

Parametric sizing of SE
to optimize success

SE Return on Investment
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Optimum Levels, Median Program

Code Optimum (% Median of

Activity XX total cost) data
Total Systems Engineering Effort SE 16.4% 8.5%
Mission/Purpose Definition Effort MD 1.3% 1.6%
Requirements Engineering Effort RE 2.0% 0.8%
System Architecting Effort SA 4.0% 1.4%
System Integration Effort S| 3.0% 1.5%
Verification & Validation Effort VV 2.5% 2.0%
Technical Analysis Effort TA 1.9% 1.3%
Scope Management Effort SM 1.4% 0.3%
Technical Management/ Leadership Effort TM 4.0% 1.9%
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Optimum "“President George”
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MOST S}S{{FICANT
Small ] L
. System Size *
Amgitized Fz Confracted
Development Methods y
Sys Fa Subsystem
N Level of Integration .
Higilevel F4 Detailed
* Definition at Start .
Develibrent 5 productn Median Adjustment Program
Life-Cycle Stage - =
Easy . e Optimum Optimum
. Proof Difficulty
Controlled FT Indepewt MD 1.3% 0.82 1.1%
N Development Autonomy
LEAST SMHCANT RE 2 . 00/0 0 . 58 1 . 1 0/0
MOST SIGNIFICANT 0
N Team Understanding ’
simple 2 Ao SI 3.0% 0.74 2.3%
. Program/System Complexit
e — = VvV 2.5% 0.68 1.9%
nstallation Differences
Weak F4 Strong
) Team Process Capability ' TA 1 . 9 0/0 0 . 6 1 1 . 1 0/0
Light tools Great tools
) Need For & Use of SE Tool ’ SM 1.4% 0.27 0.4%
Low risk F& High risk
Technology Risk ’ 0 0
3 | TM 4.0% 0.66 2.7%
) System Applicability iy
(o) (o)
o ~ous | | SE 16.4% 0.76 12.5%

SE Return on Investment
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Summary
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Quantified, Proven Results

= Better programs expend
= more SE effort overall
= more mission definition, more tech leadership

m All SE activities correlate well with
s Stakeholder acceptance
m Cost/schedule control

m No SE activities correlate with
x System technical quality

SE today leads to better programs
— but does not lead to better
systems.

= Results can be used to right-size SE
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Systems Engineering
Return on Investment

Questions?

Eric Honour
+1 (850) 479-1985
ehonour@hcode.com
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