1986 (Software Engineering Institute -
SEI)
(Mitre Corporation)

(The Process Maturity Framework)

1987 SEI

(Maturity Questionnaire) SEI

SEI
(Software Process Maturity Framework)
(Capability Maturity Model for Software)

(Software Process Assessments)

1.0
1991 1992 (Workshop) 1.0
1992 200



(Contractors)

(Monitor®

D

11
Organizations )

Organizations )

(Reviews) (Testing)

(Maintenance Process)

(Software Capability Evaluation)

(The Process Maturity Framework)

(Software Process)®

( Mature Software

( Immature Software

(Process Improvement)

(Immature Organization)

(Mature Software Organization)

(Software Development)



12 ( Fundamental

Concepts Underlying Process Maturity)

(Process)
%,
(Software Process)
(

(Project Plans) (Design Document)
(Software Process Capability)

(Software Process Performance)

(Software Process Maturity)
(Maturity) (Capability)

13

(Overview of Capability Maturity Model)

(Software Process Maturity Framework)



(Capability Maturity Model for Software)

‘(Product Quality)

60 . .1930 Walter Shewart
( Statistical Quality Control) SEl
(Maturity Framework) (Project Management)
"Quality
is Free" Philip Crosby Crosby
5 .
Ron Radice Watts Plumphrey  IBM
1986 Plumphrey
(Maturity Levels)
1990 SEI
(Model Based)
(Software Process Improvement)
2. ( The Five Levels Of Software

Process Maturity )



2.1

21 5

(‘Initial )

(Repeatable)



3. (Defined)

4, (Managed)
5. (Optimizing)
3.

Maturity Levels)

(Behavioral Characterization of the

31 1- (Level 1 - The Initial Level)

(Coding)

(Testing)



3.2

(Level 2 - The Repeatable LeVel)

(Subcontractors)

10



3.3 3 - (The Defined Level)
( )
( Organization’ standard Software Process)
( )
( Software Engineering Process Group SEPG )
(Project *
Process)
I -( Readiness Criteria) (Inputs)
(Verification Mechanisms)
(Peer Reviews) (Outputs)
Criteria)

(Product Lines)

Defined Software

(Completion

(Tracked)



3.4

35

4 -

(Level 4 - The Managed Level)

(Level 5 - The Optimizing Level)

( Software Engineering Practices)

12



41

(Understanding the Maturity Levels)

(Understanding the Initial Level )

13



14

4.2 (Understanding the

Repeatable and Defined Levels)

( )
*
2
2 3
3
2
2 3
2 [
3 (Defining)
(Integrating) (Documenting”
4.3 (Understanding the Managed
and Optimizing Levels)
4 5
2-3



2-3
4 5
(Statistical Process Control) 3
(Juran Trilogy Diagram)
Quality Planning Quality Control (during operations )
Sporadic
Spikes
Time

Lessons learned +

J.M. Juran Wilten,CT Used with the express permission of the Juran Institute 1Aug.1990

2.2 3

(Operating Forces)

( ) y
(Quality Control)

(Sporadic Spikes)

(Fire Fighting Activities)

15



(Process Control)

( Zone of Quality Control)

(Special Caused

2 5 -

(Continuous Process Improvement)

( Lessons Learned)

(Common Causes)

(Design Issues)

( Knowledge - Intensive Activity)

5. (Visibility Into the Software Process)

16



2.3

90-90 (Ninety - Ninety Rule)
90 %

90 %

» 3v 1®!

» Out

A »Out

» Out

Out

(Black Magic)



(Checkpoints)

6. (Process

Capability and the Prediction of Performance)



2.4

Performance Continual
improves in Level 5
organizations

Base on quanlibelive
understanding of process
and product, performance
contimues to improve in
level 4 organizadons

With well-deline process
performance improves
level 3 organizations

Plans based on past
performance are more
realistic in level 2
organizations

Schedule and cost target

are typically overrun in target

level 1 organizations

10



20



{ muuJ

»

(THE CMM STRUCTURE )

(Maturity Levels)

A (Key Practices)
(Key Process Area)

(Common  Features)

(Maturity Levels)

2



22

2. Y (Key Process Areas)

IL V.19 |
Optimizing (5)
Process Change Management
Technology Change Managemen -
Defect Prevention
Managed (4)
Software Quality Management

Quantitative Process Management

Defined(3)
Peer Reviews
Intergroup Coordination
Software Product Engineering
Integrated Software Management
Training Program
Organization Process Definition
Organization Process Focus
Repeatable (2)
Software Configuration Management
Software Quality Assurance
Software Subcontract Management
Software Project Tracking and Oversight
Software Project Planning

Initial(1) Requirements Management

25

( The Key Process Areas By Maturity Level )
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2 (The Key Process Areas at Level 2)

%

(Requirements Management)

(Software Project Planning)

(Software Project Tracking

and Oversight)

(Software Subcontract Management)

(Software Quality Assurance)

(Software Configuration Management)

(Project's Software Life Cycle)

3 (The Key Process Areas at Level 3)

(Organization Process Focus)



(Set of Software Process Assets)

(Organization Process Definition)

(Training Program)

»,

(Integrated Software Management)

(Software Product Engineering )

(Intergroup Coordination)

(Peer Reviews)

4 (The Key Process Areas at Level 4)

(Quantitative Process Management)

(Software Quality Management)

24



25

5 (The Key Process Areas at Level 5)

(Defect Prevention)

(Technology Change Management)
( )

(Process Change Management)

(Common Features )

(Commitment to Perform)

(Ability to Perform)

(Activities Performed)

(Key Practices)



describes

2.6

26

Key Practice

Activity 9 Estimates for the
size of the software work
products or change to the
size of software workproducts
are derived according to a

document procedure



(Using the CMM)

(Software
Process Assessments)

(Software  Capability

Evaluations)

Y
1 ( Team Selection )
2. ( Maturity Questionnaire )
3. ( Response Analysis )

2

4, ( On-Site Visit )
5. ( Finding )

4



( Key Process Area Profile )

5
M ' Y
aturity
S-ll-eatm Questionnaire - Response
election. :
Sam ples Analysis
chi i
1
! @ 3)
On-site Visit T
Findings KPA
and document Based Profile
Reviews on the
CMM
() () (6)
2.7
SEI
1
2
3
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( Organization and Resource Management )

11 ( Organizational structure )

111

1.1.2 (

113

( Software Quality Assurance - SQA )

114
( Software Interfaces )
115 ( Software System Engineering )
( System Design Team )
1.1.6 ( Software

Configuration Control )
1.1.7

( Process Group Software Engineering )

12 tl (Resources Personnel and Training )

121

( Workstation / Terminal )

122

1.2.3

( Software Developers )



1.2.4 ?]
( First Line Supervisors )

1.2.5 2]

( Design and Code Review

Leaders )

13 (Technology Management )

%

131

1.3.2

133

134

135

( Software

Engineering Process and Its Management )

21 ( Standards and Procedures )

211



31

2.1.2

2.1.3

2.1.4

2.1.5 -3

( Subcontractors )

2.1.6

( Software Development Files / Folders )
2.1.7 ( Independent Audits )
2.1.8
2.1.9 ( Coding Standards )
2.1.10

( Unit Test Cases )

2.1.11 ( Code

Maintainability Standards)
2.1.12
( Internal Design Review )
2.1.13
( Code Review )
2.1.14

( Estimates of Software Size )

2.1.15
( Software Development Schedules )
2.1.16
( Estimating Software Development Cost )
2.1.17

( Software Requirement )



2.1.18

( Man - Machine Interface Standards )

2.2 ( Process Metrics )

221

222
( Software Configuration Item )

2.2.3

22.4

2.2.5

2.2.6

2.2.7 ( Software Units
Designed )

2.2.8 ( Software

Units Completing ) (' Unit testing )

2.2.9 ( Software Units Integrated )

2.2.10
( Computer Memory utilization )

2.2.11

( Computer Throughput utilization )

2.2.12



2.3

( Computer ¥ o Channel utilization )

2.2.13

( Design And Code Review Coverage )

2.2.14

2.2.15

2.2.16

2.2.17

2.2.18

2.2.19

( Data Management and Analysis )

( Standardized Data Definitions )

231

2.3.2

2.3.3

234

2.3.5

( Error - Cause Analysis )
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2.3.6

2.3.7

2.3.8

2.3.9

)

24.1

24.2

2.4.3

244

2.4.5

2.4.6

24.7

2.4.8

( Top Level Design )
24.9

( Process Control )

( Software Requirements )



35

2.4.10
( Prototyping of Software Functions )
2411
( Top Level Designs ) ( Detailed
Designs )
2.4.12 (' Internal

Software Design )

2.4.13

2.4.14

( Software Detailed Design )
( Coding )
2.4.15

2.4.16
2.4.17

2.4.18
( Software Tools )

2.4.19
2.4.20
( Regression Testing )

2421

2.4.22

( Formal Test Case )

(Tools and Technology )

I 1T'™M



31

3.2

3.3 ( Program Design Language - PDL )

3.4

35 ( High - Order Language )

3.6
3.7
3.8

3.9

3.10 ( Software Complexity )

3.11 ( Cross
Reference Between Modules )

3.12

3.13 ( Interactive
Documentation Facilities ) , 1

3.14

3.15
3.16



2 (Repeatable )

(*) 90% (>11 )

80% (> 26 )

N 1

3 ( Defined )

(*) 20% (> 12 )

80% (> 26 )
2

4 ( Managed )

(*) 90 % (> 11

80% (> 13 )
3

5 ( Optimizing ) 100%



(92%)
TLPU
Level 2 *)
>=11 *1 ?
(M 2.
C79%)
oo
Level 2
>=26 ¢ ?
( 3B37)
A (92%)
Level 3 *)
>=12 7 ?
( 137 )
y (81%)
Level-3
1>=26 7
( )
v (92%)
Level 4 ‘ y (%
I \>=11 ?
C 12+ )
A* o (81%)
It : '
Level 4 ' L
ot >-13 ?
(e 6 )
n a00%)
!
Level 5
=4 ?
( 4 )
M5
( optimizing )

2.8

\Y%

( Initial )

( Repeatable)

( Defined )

( Managed )



111

112

.13

.1.6

(Initial )

( Repeatable )

Assurance - SQA )

( Software Quality



( Software Configuration Control )

122

131

*2.1.3

214

2.15

( Subcontractors )

2.1.7
( Independent Audits )

2.1.9 (Coding
Standards )

*2.1.14

( Estimates Of Software Size )

*2.1.15
( Software
Development Schedules )
*2.1.16
( Estimating
Software Development Cost )

2.1.17



221

*2.2.2

*2.2.4

2.2.7

2.2.8

2.2.9

2.2.10

2.2.11

2.2.12

2.2.16

2.2.18

2.2.19

(Software Requirement )

( Software Configuration Item )

%
( Software Units Designed )
( Software Units Completing )
( Unit Testing )
( Software

Units Integrated )

( Computer Memory utilization )

( Computer Throughput utilization )

( Computer /o Channel utilization )



*24.1

245
*2.4.7
*2.4.9
*2.4.17
(
)
2.4.20
( Regression Testing )
3 ( Defined )

( Software engineering process group )



114

115

.17

121

.2.3

124

.2.5

132

*2.1.1

212

2.16

2.18

Interfaces )

Engineering )

( System Design Team )

Group Software Engineering )

( Software

( Software System

1

( Process

( Workstation / Terminal )

( Software Developers )

Line Supervisors )

( First

( Design and Code Review Leaders )

Development Files / Folders )

( Software



2.1.10

(Unit Test Cases )

2111

(Code Maintainability Standards)

2.1.18

( Man - Machine Interface Standards )

*2.2.3

2.2.15

2.2.17

243

244

24.6

248

( Software Requirements ) (Top
Level Design )
2411

( Top Level



*2.4.12

*2.4.13

24.14

2.4.15

*2.4.16

2.4.18

*2.4.19

*2.4.21

2.4.22

Designs ) ( Detailed

Designs )

( Internal Software Design )

( Software Detailed Design )

( Coding )

(Software Tools )

( Formal Test Case )

( Managed )



133

.34

2.1.12

*2.1.13

¥2.2.5

*2.2.6

*2.2.13

*2.2.14

*2.3.1

*2.3.2

*2.3.3

Review Coverage )

( internal design review )

( Code Review )

( Design And Code



*2.3.4

*2.3.8

2.3.9

*2.4.2

2.4.10

‘1.3.5

*2.3.5

*2.3.6

*2.3.7

( Prototyping of

Software Functions )

( Optimized )

( Error - Cause Analysis )



(Future Directions of the CMM)

(Software  Process
Maturity) 2
10-

(What the CMM Does Not Cover)

( Software Management )

(Engineering Process)
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