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What to Measure? “le

Practical Software and

Goal-Question-

Information
Systems Measurement Needs Measurement
http://psmsc.com/
PSM GQM

What do we want to achieve in
Information order to satisfy our business
Categories goals?
(aka Obijectives)

' ) Questions
Measurable What questions will help us

Concepts plan & manage progress
toward our goals?

Measures
Questions

Addressed

What measures are necessary to
answer these questions?

Do these measures provide sufficient

Measures insight to drive business impact?

The question is not: Rather:
What metrics should | use? What do | want to know or learn?
Why are we collecting the data?
How do we use the data?
Do the measures facilitate driving action and results?

How effective are common SE measures in providing insight and improvement in your organizations?

' Benchmarking SE Measures NDIA SE Conference — Oct 2018


http://psmsc.com/

Common Measurement Resources

Standards:

- |ISO/IEC/IEEE 15939, Systems and software
engineering — Measurement process

Measurement Processes:

« Practical Systems and Software Measurement (PSM)

www.psmsc.com
Common industry guidance / example measures:

« Systems Engineering Leading Indicators Guide (SELI)

(INCOSE, PSM, LAI, SEA)

http://www.psmsc.com/downloads/other/seli-quide-rev2-01292010-industry.pdf

e  PSM Guide pswm)

http://psmsc.com/PSMGuide.asp

« SE Measurement Primer (ncose members)

https://www.sebokwiki.org/wiki/Systems _Engineering_Measurement_Primer

 Technical Measurement Guide (ncosk, psw)

http://psmsc.com/Downloads/TechnologyPapers/TechnicalMeasurementGuide v1.0.pdf

« System Development Performance Measurement (oia, psw)

NDIN

Practical Software and
Systems Measurement

A Foumston fr Otyncive Propect Managuemset

SYSTEMS ENGINEERING
LEADING INDICATORS
GUIDE

Version 2.0

http://psmsc.com/Downloads/Other/NDIA%20System%20Develpopment%20Performance%20Measurement%20Report.pdf

*  Project Manager’s Guide to Systems Engineering Measurement (Ncose members)

https://connect.incose.org/Pages/Product-Details.aspx?ProductCode=TechGuidePMGuideSoft

The NDIA SE Division appreciates the support of INCOSE and PSM in granting permission to use
example indicators in this presentation to solicit community feedback.
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Example SE measures

Practical Software & Systems Measurement (PSM)

http://www.psmsc.com/

Systems Engineering Leading Indicators Guide
http://psmsc.com/Downloads/Other/SELI-Guide-Rev2-
01292010-Industry.pdf
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Candidate Leading Indicators:

* Requirements Trends

» System Definition Change Backlog Trends
* Interface Trends

* Requirements Validation Trends

* Requirements Verification Trends

*  Work Product Approval Trends

+ Review Action Closure Trends

* Technology Maturity Trends

* Risk Exposure Trends

* Risk Treatment Trends

+ Systems Engineering Staffing and Skills Trends
* Process Compliance Trends

« Facility and Equipment Availability

« Defect and Error Trends

« System Affordability Trends

* Architecture Trends

* Schedule and Cost Pressure

Technical Measurement Guide
http://psmsc.com/Downloads/TechnologyPapers/Techn
icalMeasurementGuide v1.0.pdf

* Measures of Effectiveness (MOEs

+ Key Performance Parameters (KPPs)

* Measures of Performance (MOPS)

» Technical Performance Measures (TPMs)

Benchmarking SE Measures
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PM Guide to SE Measurement
https://connect.incose.org/Pages/Product-

Details.aspx?ProductCode=TechGuidePMGuideSoft (members)

Example Measurement Categories and Measures:

Schedule

Problem Reports and Peer Reviews

Technical Uncertainty Reduction

Scope Change (requirements volatility)
Technology Readiness or Technical Maturity
Solution Satisfies Requirement

Technical Performance

Counts and Stability of Elements of the System
Reliability, Maintainability, and Availability
Defect Containment

NDIA System Development Performance Measures
http://www.psmsc.com/Downloads/Other/NDIA%20System%2

0Develpopment%20Performance%20Measurement%20Repor

t.pdf

Recommended Performance Measures:

Requirements Stability

Stakeholder Needs Met

Interface Trends

Staffing and Skills Trends

Risk Burndown

TPM Trend (specific TPM)

TPM Summary (all TPMs)
Technology Readiness Level (TRL)
Manufacturing Readiness Level (MRL)
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How would you best characterize your organization? “DI k

Response
Counter

1. U.S. Government (DoD, agency)
2. U.S. Defense Industry - - - - -
3. Academia/FFRDC
4. Commercial Industry
5. Other
S © &
\'@OQ {\b\{? \(((89 (\b\)‘;\ 0\\9
Qa{\ c.;?f\ R4 -\fa\\
&6‘ ‘@(\ b?‘(Q &
G\‘Za 0‘2’ ?S:b ('\\6\
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Evaluations of SE Measures "le

We will be seeking your feedback on several common SE measures.

Two separate evaluations are desired:

 Usefulness: Is the measure itself (>1 indicators) useful for providing insight?
- Effectiveness: How effectively does your organization use it for SE?

Sample of SE Measures

Requirements Stability Requirements Verification Exam D | e:

(Volatility) Status ;

Interface Status Customer Satisfaction Is [measure name] auseful SE measure, and how effectively is it used
to provide insight and impactful action in your organization?

Technical Performance Technical Maturity (TRL) P 9 P your org

TPMs

( ) 1. Very Useful Examples:

Review Action Item Closure Problem Report Status 9 Useful

: ) 3. Somewhat Useful

Defect Containment and Defect Density/Rework o

Defect Trends 4, Limited or No Usefulness

Riok S Risk Mitieation S 5. Very Effective

tat tigat tat .
isk Status isk Mitigation Status 6 Effective

Opportunity Status Schedule Details 7. Somewhat Effective

8. Limited or No Effectiveness

Product Size / Productivity

We will evaluate as many of these as we have time for!
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Is Requirements Stability a useful SE measure, and how effectively is it “ DI k
used to provide insight and impactful action in your organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)
Counter

Is it a good SE measure? How much value does it actually provide to your organization?

: =l e
i = ||i- \ | 13% 13% 13% 13% 13% 13% 13% 13%
03 03 .03". 3 i ot 5 >::: \\E E
ds etes =:P«mxummw| o et :
SE Leading Indicators Guide
1. Very Useful
2. Useful
3. Somewhat Useful
4. Limited or No Usefulness
5. Very Effective |
6. Effective S > R
. \)‘9&'\ \)"-oé} \){_’é CJQ Q'é'\ Qf;o Q’(‘.}‘ ;{@f}
7. Somewhat Effective & & e"’\) \\Q{\ & & éo«,
.. . ) < O
8. Limited or No Effectiveness & & & s
S @ & &
& P 3
O O
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Is Requirements Verification Status a useful SE measure, and how effectively “ DI k
is it used to provide insight and impactful action in your organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)
Counter

Is it a good SE measure? How much value does it actually provide to your organization?

Requirements Vorification Requirements Verification

e 13% 13% 13% 13% 13% 13% 13% 13%

e o o |—
:_-%T:/—Y S : 20 21 22 23 24_' v:r:c'aﬂ:spla'nﬂ '
SE Leading Indicators Guide PM Guide to SE Measures
. Very Useful
. Useful
. Somewhat Useful
. Limited or No Usefulness
. Very Effective

1
2
3
4
5
6. Effective S &S ORI
7. Somewhat Effective Q}\\S’ N \(\,5&" 00""’ éa@s' & &Qz@' O«,‘{@'
8. Limited or No Effectiveness h @e““ bo*é & eﬁ’ bo“$
9 . (6\\9 cjo@ ’ &
S N
Benchmarking SE Measures NDIA SE Conference — Oct 2018



s Interface Status a useful SE measure, and how effectively is it “DI k
used to provide insight and impactful action in your organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)
Counter

Is it a good SE measure? How much value does it actually provide to your organization?

N , = T 13% 13% 13% 13% 13% 13% 13% 13%
b : | —
1. Very Useful
2. Useful
3. Somewhat Useful
4. Limited or No Usefulness
5. Very Effective |
6. Effective A e
. \)‘9 \)‘a \)‘: 52’ Q/é‘ Q,é' Q}(} ,&2:
7. Somewhat Effective Q 2 S <3\ & & <
.. : N\ NP A
8. Limited or No Effectiveness & & W S
(')0 &,\&Q’ 06\ _\\'Q:
N RN
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Is Customer Satisfaction a useful SE measure, and how effectively is it used “ DI k
to provide insight and impactful action in your organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)
Counter

Is it a good SE measure? How much value does it actually provide to your organization?

Total Calls Per Month by Priority

3l
Ew II “é«w 13% 13% 13% 13% 13% 13% 13% 13%
PSM
Very Useful
Useful
Somewhat Useful
. ) .\.@

1.
2.
3.
4. Limited or No Usefulness
5. Very Effective |
6. Effective P SRR &
7. Somewhat Effective Q}\\S’ N \(\,5&" e"'\)& & & &Qz@' &
8. Limited or No Effectiveness ) & & S bo“%
P ,\@'\& cjo@ . &
N N
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Is Technical Performance a useful SE measure, and how effectively is it “ DI k
used to provide insight and impactful action in your organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)
Counter

Is it a good SE measure? How much value does it actually provide to your organization?

Technical Performance Measures
C

et
PN

TPH 2

PN 3

Technical  TPH4
Pedormance  TPHS
Mesres  TPHE
TPNT

7 13% 13% 13% 13% 13% 13% 13% 13%

SE Leading Indicators Guide NDIA
See also INCOSE Technical Measurement Guide for details of MOEs, MOPs, KPPs, TPMs
. Very Useful
. Useful
. Somewhat Useful
. Limited or No Usefulness
. Very Effective |
N N N
é}\} e‘}\} é}\)

1
2
3
4
5
6. Effective O O A A e
7. Somewhat Effective N SN R S S
QQ' \g\\o’b eo (‘\Q’ < 6\'((’ eQ
8. Limited or No Effectiveness & & W S
@ RO
N RN
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Is Technical Maturity a useful SE measure, and how effectively is it used to
provide insight and impactful action in your organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)
Is it a good SE measure? How much value does it actually provide to your organization?

5]

13% 13% 13% 13%

Number of Subsystems or Elements

e N o= @ w B

R Decion TRLE MRLID TRLI TR2 TR TRI4 TRLS TRLE TRLT TRLB TRLY
Technical Maturity

Response
Counter

13% 13% 13% 13%

NDIA PM Guide to SE Measurement
1. Very Useful
2. Useful
3. Somewhat Useful
4. Limited or No Usefulness
5. Very Effective |
6. Effective c’é& NS © éﬁe &“e é &
. S <
7. Somewhat Effective IS \Q,?.g) éoo% ‘\g@ & & @é‘
.. . A\
8. Limited or No Effectiveness & & & s
C)o .{ge @e .\'Q*
& &
3 N
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Is Review Action Item Closure a useful SE measure, and how effectively is “ DI k
it used to provide insight and impactful action in your organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)
Counter

Is it a good SE measure? How much value does it actually provide to your organization?

High Priority Action Hem Closu Action ltem Status

P —

13% 13% 13% 13% 13% 13% 13% 13%
SE Leading Indicator Guide

Very Useful

Useful

Somewhat Useful
Limited or No Usefulness
Very Effective

1.
2.
3.
4.
5.
6. Effective S &S ORI
7. Somewhat Effective Q}\\S’ N \(\,5&" 00""’ éa@s' & &Qz@' O«,‘{@'
8. Limited or No Effectiveness h @e““ bo*é & eﬁ’ bo“$
9 . (6\\9 cjo@ ’ &
S N
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Is Problem Report Status a useful SE measure, and how effectively is it “ DI k
used to provide insight and impactful action in your organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)
Counter

Is it a good SE measure? How much value does it actually provide to your organization?

Problem Report Status Problem Report Sta
Open by Priority Over Time Open Priority 1 d 2 by Typ

3V \ - 13% 13% 13% 13% 13% 13% 13% 13%

/\ N - :
PSM PSM
. Very Useful
. Useful
. Somewhat Useful
. Limited or No Usefulness
. Very Effective

i ber of Froblom Reparts
Humbor o Frobiem Avpore

1

2

3

4

5

6. Effective S &S ORI

7. Somewhat Effective Q}\\S’ N \(\,5&" 00""’ éa@s' & &Qz@' O«,‘{@'
8. Limited or No Effectiveness h @e““ bo*é & eﬁ’ bo“$

9 . (6\\9 cjo@ ’ &
S N
ﬂ Benchmarking SE Measures NDIA SE Conference — Oct 2018



Are Defect Containment and Defect Trends useful SE measures, and how
effectively are they used to provide insight and impactful action in your
organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)

Is it a good SE measure? How much value does it actually provide to your organization?

Requirements Defects Discovered After
Requirements Phase

13% 13% 13% 13%

Dotocts
Pvber of Deficts P KELOT

Response
Counter

13% 13% 13% 13%

PSM SE Leading Indicators Guide

1. Very Useful

2. Useful

3. Somewhat Useful

4. Limited or No Usefulness

5. Very Effective

1 N N AN
6. Effective | &éo &éo &é@ © égs@ c,?& é ;{@
7. Somewhat Effective & & e"'& \\é@' &8 &é\e Q’
.. . A\
8. Limited or No Effectiveness & S
C'Do (é\\?’ 0@ "\‘\-Q’
N N
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Are Defect Density and Rework useful SE measures, and how effectively “ DI k
are they used to provide insight and impactful action in your organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)
Counter

Is it a good SE measure? How much value does it actually provide to your organization?

Defect Density Development Effort by Activity
Compared to Total Rework

DafoctsKSLOC
PR

e 13% 13% 13% 13% 13% 13% 13% 13%

PSM PSM
Very Useful
Useful
Somewhat Useful
Limited or No Usefulness
Very Effective

1.
2.
3.
4.
5.
6. Effective S &S ORI
7. Somewhat Effective Q}\\S’ N \(\,5&" 00""’ éa@s' & &Qz@' O«,‘{@'
8. Limited or No Effectiveness h @e““ bo*é & eﬁ’ bo“$
9 . (6\\9 cjo@ ’ &
S N
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Is Risk Status a useful SE measure, and how effectively is it used “le
to provide insight and impactful action in your organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)
Counter

Is it a good SE measure? How much value does it actually provide to your organization?

:"’Zﬂ :% 13% 13% 13% 13% 13% 13% 13% 13%

mpact

DoD Risk, Issue, and PSM

Opportunity Guide
. Very Useful
. Useful
. Somewhat Useful
. Limited or No Usefulness
. Very Effective | B

Program Risk Assessment

Probability
> m o O om

1

2

3

4

5

6. Effective NS I e
7. Somewhat Effective Q}\\S’ N \(\,5&" 00""’ éa@s' & &Qz@' &
8. Limited or No Effectiveness h @e““ bo*é & eﬁ’ bo“$

9 . (6\\9 cjo@ ’ &
N N
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s Risk Mitigation Status a useful SE measure, and how effectively is it “ DI k

used to provide insight and impactful action in your organization?
(select 2 choices, 1 from each set below; usefulness, effectiveness)
Counter

Is it a good SE measure? How much value does it actually provide to your organization?

Moo L ! 5 — 13% 13% 13% 13% 13% 13% 13% 13%
DoD Risk, Issue,and  SE Leading Indicators Guide
Opportunity Guide
1. Very Useful
2. Useful
3. Somewhat Useful
4. Limited or No Usefulness
5. Very Effective |
6. Effective S > D & .
. \)‘9&'\ \)"-oé} \){_’é CJQ Q'é'\ Qf;o Q’(‘.}‘ ;{@f}
7. Somewhat Effective & & e"’\) \\Q{\ & & éo«,
. . 3 < >
8. Limited or No Effectiveness & NS
N N
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Is Opportunity Status a useful SE measures, and how effectively is it used “ DI k
to provide insight and impactful action in your organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)
Counter

Is it a good SE measure? How much value does it actually provide to your organization?

= - o [ 13% 13% 13% 13% 13% 13% 13% 13%
Defense Acquisition
Guidebook
1. Very Useful
2. Useful
3. Somewhat Useful
4. Limited or No Usefulness
5. Very Effective |
i N A N .
6. Effective | &éo &éo &é@ © égs@ c,?& é &C}.
7. Somewhat Effective & & e"'& \\é@' &8 &é\e Q’
. . N < >
8. Limited or No Effectiveness & & RS
> & s &
3 N
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Is Schedule Detail a useful SE measure, and how effectively is it used to “ DI k
provide insight and impactful action in your organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)
Counter

Is it a good SE measure? How much value does it actually provide to your organization?

Cost and Schedule Performance 'Wookly Inchstanes [Cum)

13% 13% 13% 13% 13% 13% 13% 13%

o 2 °Ezau e e e e
PSM PM Guide to SE Measures

Very Useful

Useful

Somewhat Useful

Limited or No Usefulness

Very Effective

q
%

(ARIEEERERE
L

1.
2.
3.
4,
.
6. Effective NS &
7. Somewhat Effective Q}\\S’ N \(\,5&" e"'\)& éa@s' & &Qz@' O«,‘{@'
8. Limited or No Effectiveness ) & ) S bo“%
P x& N2
S SRS
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Is Product Size / Productivity a useful SE measure, and how effectively is it
used to provide insight and impactful action in your organization?

(select 2 choices, 1 from each set below; usefulness, effectiveness)
Is it a good SE measure? How much value does it actually provide to your organization?

Software Productivity

SLOC par Sraf Manth

o

Source Linus of Cot
an B

o \ , | | | . |
B8 ApDE M08 OO Jm00 ApDd  ME0 0G0
— Gota 23 01 31 My 88

[ E"h

N aumz

O NO OAWDNE

PSM PSM

Very Useful

Useful

Somewhat Useful

Limited or No Usefulness
Very Effective

Effective

Somewhat Effective
Limited or No Effectiveness

Benchmarking SE Measures

Response
Counter

13% 13% 13% 13% 13% 13% 13% 13%
NS NS N .
‘96'\\} séo sé'\\) & ¥ &.@ c'}' <
) ) &\) \)‘: {25\2' QS,{\Q' Q‘;\Q’ Q,;&
& NN RN
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Next Steps "le

Thank you for your input!
Slides will be posted on NDIA SE Conference DTIC site

Additional analysis of these results will be performed
— Benchmarking results by demographic

— Reporting through NDIA SE Division Meetings
http://www.ndia.org/divisions/systems-engineering/past-events-and-
proceedings/division-meetings

Contact:
Geoff Draper, Harris Corporation
gdraper@harris.com

Please return the interactive voting clickers!
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