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» Many interface problems, misunderstandings,
repeated mistakes

* Processes thought-up on the fly, reinventing
the wheel

* Too busy with project work, no time to work
improvements, just get the product out

 Little senior management sponsorship for
process improvement, in tiger-team mode

* No extra budget for process improvement,
did not want to pay for next project benefits

Japan_98-3

wJ%me  Manage With Facts & Data
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Conduct a survey
— What is important to the workforce
— What should be improved

— What is the current satisfaction level

Analyze the situation
— Ad hoc environment

— Employee inputs

Develop a strategy
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EXTREMELY SATISFIED
HIGHLY SATISFIED

-
=)

VERY SATISFIED

SATISFIED AND COMFORTABLE T 4%
~— Wean=57 Before Process
Improvement Activities

NOT QUITE SATISFIED
NEUTRAL OR DON’T CARE
NOT VERY EXCITED ABOUT IT
DISSATISFIED

VERY DISSATISFIED

(SATISFACTION LEVEL)
- N W A O N ® ©

HIGHLY DISSATISFIED

\ 4

NUMBER OF EMPLOYEES
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« Document most used processes
* Define most helpful metrics
* Analyze data

Define goals
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* Documented — Reduce
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Measurements
— Reduce
* Improvements Defects
— Boeing S/W
Standards
— Model Docs

P
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SEI CMM Framework
* Focus on Capability
* Process Improvement
Processes Added
» Additional
Improvements
— Upgraded SEPG

— Deployment
Process

_

> Time
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Defect rate was 5.3%

Correlated to periods of high activity
— 3 or more tasks per individual
— 10 or more tasks per group
— Fixes greater than 100 words of memory
Correlated to personnel turnover
— Coefficient of correlation = .918

Probability of inducing a defect = 2.6

X107
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91 Defects

9%

1

70%

Verif Val

Code Peer

Des

Req

18 Defects

%

3
Code Peer

8

Verif Val
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Defect History
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Common : -

Business Obtain More Leader in Performance

Goals Business & Customer Satisfaction

Measurement 1 Measurement 2
(Project Management) (Product Fitness)
Capability Baseline
Product Product
I:::?nil;cst Cost c Cost Schedule Quality Performance

Organization Process Goals: Process Goals: Process Goals: Process Goals: Process Goals:

Software

Goals

Process Process Process Process Process
Software Activities Activities Activities Activities Activities
Activities
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| Process improvement is a human issueI

» Addresses resistance to change
* Requires up-front investment

* Driven by motivation
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Defined: Established:

 Documented « Own
* Trained » Believe
* Practiced * Pride
« Maintained * Promote

(Motivated & Sustained)
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Org. Plans Definition S/W Procedures

| Authorized Process Changes
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Recommended > Iacl)cess |
Process > " ange
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Recommended Process Improvements
Potential + N Technology
Improvements ] Insertion
Process
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r Evaluation
Candidate AR
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Training Courses T Training > Training Materials
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Measurement Data

Process J
Measurement Data Improvement|
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Assessment|—> Findings

Evidence
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Timeline PLoRE X e e e
[edueuon 1 1 1 1
100 e N Lo
98 i & i i i
Percent > i : ' '
Of 94 FINAL : : : :
Defects 92 %’ﬁ?f ' i ! :
Found 90 (oK Bave) i i ‘ i
88 ' ' ‘ .
86 i i i i
84 i i i i
82 ' ' i i
Rel R Rel R R Rel i i i i
1 2 3 4 5 6 R! R BLOCK 6

TDRS-A TDRS-B TDRS-C TDRS-D
(ACTUAL) (PLANNED) (GOAL) (GOAL)  (GOAL)

Productivity

Customer Satisfaction

Percentage 240% 100 100 100 100 100
Improvement 100
200% “F
160% ok
BaselineSk 100% I - :: :
Time 15
People ISDS
Processes
ools SOFTWARE
Rescarch ﬂ ENGINEERING I U S Is Accu rate
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Represents 100%
success boundary
S 1/
|IUS accuracy extends spacecraft mission life I
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Reduce 31%

in rework
Add 4% 8%] 19, /
for DRB ™

4% . 19%

o
i I

Rgmts Prelim Detailed Code & Integ &
Design Design Unit Test Sys Test

Implementing DRB increased design effort by 4%

Rework effort was reduced in Verif from 64 to 7 defects
Valid from 17 to 4 defects
Oper from 10 to 2 defects =15%

|Cost:Benefit ratiois 4% : 31% or 1:7.75 |
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Japan_98-19
People ISDS - .
Processes SO
o T Sormuaee Employee Satisfaction
@_ﬂﬂfl,vaﬂ

EXTREMELY SATISFIED
HIGHLY SATISFIED

VERY SATISFIED

SATISFIED AND COMFORTABLE
NOT QUITE SATISFIED
NEUTRAL OR DON’T CARE

NOT VERY EXCITED ABOUT IT
DISSATISFIED

VERY DISSATISFIED

HIGHLY DISSATISFIED

EXTREMELY SATISFIED
HIGHLY SATISFIED

VERY SATISFIED

SATISFIED AND COMFORTABLE
NOT QUITE SATISFIED
NEUTRAL OR DON’T CARE

NOT VERY EXCITED ABOUT IT
DISSATISFIED

VERY DISSATISFIED

HIGHLY DISSATISFIED

(SATISFACTION LEVEL)

(SATISFACTION LEVEL)

10

T 74%

<C— Mean =5.7

Before Process
Improvement Activities

\ 4

NUMBER OF EMPLOYEES

-€— Mean=8.3

jge%

After Process
Improvement Activities

A\ 4

NUMBER OF EMPLOYEES
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« Achievement & Recognition

* Work Assignment & Responsibility
« Advancement & Growth

» Security

» Salary

* Work Environment

* Relationships

» Supervision
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Research

» Apply RSST:

Do the right thing for the situation,
understand the problem/capability

Take small, do-able steps, get a success,
look for highest value item to change

— Right Thing

— Small Steps

— Simple - Keep it simple, look for the simple solution,
use common sense, don’t just follow the
trend

— Timing - Right timing is critical, when environment
is right, able to apply right strategy

people. ] ISDS = = . - =
wJsee  Minimize Decisions Example
@ﬂﬂf]ﬂﬂ“
3
& &4 )
ﬁ ﬁ TEERR N i’z £
m L
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Excellent
Good Spread| By _¥By) By By
Curve 22 A2 2
Satisfactory ) ’? g 7 B ‘B !
Pitchers
Infielders
Outfielders,
on bench
- gme, Curve Spread Example (Cont.)
@ﬂﬂf]ﬂﬂj
Excellent l ;g 35({
Come ] "?4 ’% *?i |
Good
. Lh L L
Satisfactory| | ARRARRD
Pitchers
Infielders

Outfielders,
on bench
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“It is not as important to know more than others,
as it is to make a difference with what we do know.”

- George Yamamura
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S/W Development SIW Metrics
and Maintenance sl&m%a“rgs SIW Guidelines
EOI7-002 - BSWS-2100

Process Technology Quantitative Defect Software Software
Change Change Management Prevention Quality Training
D710-10000 D710-10001 D710-10002 D710-10003 D710-10004 D710-10005
Process Technolog
Management Software ™ additonal
uality Templates

Requirements
Management Estimating

Reporting

oftware Process Libra Softwa |

= s L ry Process Process Measurements. Pz::de:rses
The STS Software Process Library, along Procedures -ubm, m — -Pw - l

- Reviews

Project Product with other existing program libraries, pro-
Management Performance vide a complete set of documents to bene- Dofoct
fit existing and new start programs. Prevention

Technology
Change

Process

| Change
Performance ( J B
Mature processes define a predictable or- +
ganization capability for the “big four”:
cost, schedule, quality and p Program
Unique
Processes
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100 1 % of organizations
90 T
80 1
70 1
61.5%
60 T
50 1
40
30 1
20 t
10 +
0 i
Initial Repeatable Defined Managed Optimizing
Level 1 Level 2 Level 3 Level 4 Level 5

Based on more than 700 organizations - April 1997
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Boeing’s STS organization is among the “number one software
development organizations in the world”, as certified by the
DoD’s Software Engineering Institute (SEI)

Published Maturity Levels
Company Level Source Date

1) Boeing Defense & Space Group 5 PRNewswire Aug 6, 1996
2) IBM Federal Systems Company 5 IBM Systems Journal, v 33 Nov 1, 1994
3) Motorola Electronic India Ltd. (MEIL) 5 |EEE Software, v11, No. 2 Mar, 1994

4) CITL (Citicorp Information Technology Industries Limited) 4 Software Engineering Symposium Sep 1, 1996
5) Loral Federal Systems 4  CrossTalk Nov, 1995

6) Oklahoma City ALC Directorate of Aircraft Management S’'W 4 Tinker Take Off Nov 22, 1996

Division Test S/W and Industrial Plant Equipment Branches
7) Tinker Air Force Base, Oklahoma 4  Air Force News, News Service Jan 25, 1997
8) Bellcore, Morristown, NJ 3 Bellcore Feb 5, 1997
9) Defense Systems and Electronics Group, Texas Instruments 3 Texas Instruments Technical Mar, 1995
10) GDE Systems (subsidiary of Tracor, Inc.) 3 CrossTalk Nov, 1995
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IF YOU’'RE NOT IMPROVING, THEN YOU’RE LOSING GROUND
Predicted Process Maturity Improvement for U.S. Organizations

80 1

Percentage Of 60|
Organizations
At Each R
Maturity Level

40 1
20
2000
1996
0 L7 1992
Level 1 Level 2 Level 3 Level 4 |evel 5
People ISDS ™
iw-Jsewe  Most Common Questions
@ﬂﬂf]ﬂﬂj

 How long did it take to get to Level 5?
» What is the size of your organization?
* What is your productivity rate?

 How many SLOCs are produced?

| Focus is on getting to a level! I
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 What was your process improvement strategy?
* What were the barriers?

* How did you get sponsorship?

* How did you motivate the employees?

« What were the benefits?

| Focus is on process improvement! I
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What would happen to your organization
process improvement activities if there were
no pressure to achieve a SW-CMM level?
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Project Managementl Process Managementl
® > Corporate Executives
° > Functional Management
————> Project Management
® > Line Management
° > Practitioner
" Jimee  Implementation Mechanism
@ﬂﬂf]ﬂﬂ‘

» Strong process champion

— Line management

- Effective process improvement network
— Ownership
— Coordinate across organizations
— Promote commonality

— Promote communication
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Ineffective
Work

Total \/
Work
Effort

Productive
Work

N
Work

Time ——
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« Manage with facts and data
« Apply goal management

 Recognize human issues
— Institutionalization

* Need process champions
* Implement an effective Pl network

« Keep senior management aware
— Be own sponsor first, use facts and data

« Apply RSST
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« SEI CMM Level 5 - for the Right Reasons

www.stsc.hill.af.mil/CrossTalk/1997/aug/seicmm5.html

« SEI CMM Level 5 - A Practitioner’s Perspective

www.stsc.hill.af.mil/CrossTalk/1997/sep/seicmm5.html

* A Level 5 Organization Looks at PSP

www.stsc.hill.af.mil/CrossTalk/1997/oct/level5.html

* Practices of a SEI SW-CMM Level 5 SEPG

www.stsc.hill.af.mil/CrossTalk/1997/nov/icmm5sepg.html
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Imagine what it would be like to work in an environment
rich in well-coordinated and tested processes: everyone
is trained and you could accurately estimate a job, finish
it on time, within budget, and with exceptionally high
quality. Nobody argues over who is at fault for a
problem or who is responsible for a particular task.
While you are dreaming, toss in some well-pleased
managers and many proud employees. This is not a
dream --- | am describing (our organization)...

Kimsey M. Fowler Jr.
CrossTalk, The Journal of
Defense Software Engineering
Sep 1997
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