
Practical Application of the SPI Practical Application of the SPI 
for Software Maintenance Organization for Software Maintenance Organization 

TaekTaek Sang, Chang Sang, Chang 
SEI Authorized CMMI/CMM Lead AppraiserSEI Authorized CMMI/CMM Lead Appraiser

TQMS Prime ConsultantTQMS Prime Consultant

October, 2005October, 2005



© TS. ChangVersion 1.0-2

1.1. PI Implementation StrategyPI Implementation Strategy
2.2. Transition to High Maturity LevelTransition to High Maturity Level
3.3. Inspection Data Management System Inspection Data Management System 
4.4. SM Data Collecting SystemSM Data Collecting System
5.5. Understanding Quantitative Process Understanding Quantitative Process 

ManagementManagement

Agenda



© TS. ChangVersion 1.0-3

Select metric by process
- Collect and analyze process 

Implementation data
Collect and analyze defect data

- Intensive management on defect data 
directly related on SW products 

Process Asset Library Design & 
Development

- S/W Standard Process
- S/W Process Asset Library
Process Measurement DB Design

- Design PMDB for monitoring and managing 
process implementation progress

Organize Process Improvement Group
Train Process Improvement Group

- Specialize PI Group
- Self Support

Define Standard Process
- Select key processes and define 

standard processes
Develop standard templates for 

tasks/services
- Define standard templates by 

task/service category

Process InfrastructureProcess Infrastructure Select Process metricSelect Process metric

Process Management &  
Supporting Infrastructure
Process Management &  

Supporting InfrastructureOrganize PI Expert GroupOrganize PI Expert Group

1. PI Implementation Strategy

1.1 PI Implementation Scope

* * PI: Process ImprovementPI: Process Improvement
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Optimized Optimized 
MethodologyMethodology

1. PI Implementation Strategy

1.2 Optimized Methodology for PI

Reinforce S/W Process 
Improvement Group 

Capability

Reinforce S/W Process Reinforce S/W Process 
Improvement Group Improvement Group 

CapabilityCapability
Develop S/W Process 
Management System
Develop S/W Process Develop S/W Process 
Management SystemManagement System

Develop infrastructure 
for practical case basis
Develop infrastructure Develop infrastructure 
for practical case basisfor practical case basis

Apply international process 
improvement standard 
model (IDEAL SM, CMM) 
and implement PI

SM SM IDEAL is a service mark of Carnegie Mellon UniversityIDEAL is a service mark of Carnegie Mellon University
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• Organize assessment team Formal Assessment

• Build PI Plan Continuous monitoring on implemented processes 
• Optimize processes by taking corrective actions

• Gap Analysis (Product review, Interviews) Identify gaps

• Run pilot project for the new processes defined
• Refine processes based on pilot results

• Design process architecture based on job function model then analyze 
impact & risks  

• Define processes in detailed level and select process measurement data
• Construct process repository and establish change management system 

Key TasksStep

• Build PI plan and targets based on AS-IS analysis results 
• Develop PI plan and detailed schedule by PI task
• Organize SEPG and provide training

• Analyze process gaps based on CMM(I)
• Identify organization’s requirements and improvement opportunities

AS-IS Analysis

Organize Process
Improvement 

Group 

Develop Standard 
Processes 

& Infrastructure

Review &
Application

Gap Analysis

PI Plan
Implementation

Formal
Assessment

1. PI Implementation Strategy

1.3 S/W PI Methodology
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Defect 
Management 

and prevention

Purpose of  CMM(I) Implementation Purpose of  CMM(I) Implementation Purpose of  CMM(I) Implementation 
Strengthen Organization’s Capability
Develop stabilized maintenance system
Improve service quality

Strengthen OrganizationStrengthen Organization’’s Capabilitys Capability
Develop stabilized maintenance systemDevelop stabilized maintenance system
Improve service qualityImprove service quality

Develop Quantitative 
Quality Management 

System

Provide
Stabilized 

Maintenance System

Quantitative CSR 
Management

SM
 Data

M
anagem

ent

Inspection

CSR M
anagem

ent

Process

Quantitative 

Process 

M
anagem

ent

1.4 Key Tasks for Quantitative Process Management

1. PI Implementation Strategy
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• Dispersed documents under numbers of 
servers and directory

• Isolate access of developers on basic 
documents related to processes  

• Not easy to run Configuration 
Management on quality documents

• Hard for developers to use reference 
materials

• Integrate quality documents related to 
development 

• Easy to access with Web base
• Easy to manage configuration of 

processes and quality documents
• Easy for developers to use reference 

materials

Level 2 Level 2 –– DocumentationDocumentation Level 3 Level 3 –– PALPAL

2. Transition to High Maturity Level

Manage existing quality documents Quality Documents Library

2.1 Refine Process Asset Library (1/2)
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• Rise the needs of Quality Documents 
Library on maintenance aspects

• Gaps existing between system 
maintenance and development 

• Separate management on process 
library for maintenance and 
development

• Maintenance library includes areas of 
account management

Dualized Library

2.1 Refine Process Asset Library (2/2)
Level 3Level 3 Level 4Level 4

Quality Documents Library

2. Transition to High Maturity Level
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• Identify customer needs
• Specify functional/non-function 

requirements

2.2 Requirement Management Process  (1/3) 
L2: Requirement Specification L3: Requirement Tracking Matrix

• Identify relationship between requirements 
and work products

• Analyze impact of requirement changes
• Able to trace back to requirement in case of 

defects found

Requirement Traceability Matrix
Design Specification

Requirement  Specification

2. Transition to High Maturity Level
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• Define customer requirements in quantitative terms
• Monitor requirement delay (aging) and status of requirement by using Excel 
• Requirement management by using aging chart and other supplementary charts 

Level 4 – Aging Chart

Aging Chart Supplementary Charts

2. Transition to High Maturity Level

2.2 Requirement Management Process  (2/3) 
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CSR Aging Chart

2. Transition to High Maturity Level

Analysis & Analysis & 
Corrective ActionCorrective Action

2.2 Requirement Management Process  (3/3) 
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• Apply estimation model for 
estimation
- Model for estimating Program’s LOC
- Use program LOC and trends of 

other parameters

• Estimation by using PMDB
- Search for historical Project Data 
- Estimate by using similar project data

2. Transition to High Maturity Level

2.3 Estimation Process
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Automate SM project estimation 
by using estimation model & PMDB

Increase accuracy of estimation by 
using estimation model & PMDB

2. Transition to High Maturity Level

2.4 Increase Accuracy of Estimation
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Year 2002 Year 2003

•Decrease variance on 
CSR plan vs. actual

•Increase CSR cycle 
time (Delivery on time 
rate)

Increase accuracy on Increase accuracy on 
CSR size Estimation :CSR size Estimation :
15% in year 2002 15% in year 2002 --> > 
51% in year 200351% in year 2003

2. Transition to High Maturity Level

2.5 Increase CSR* Level Estimation Capability
* * CSR: Customer Service RequestCSR: Customer Service Request



© TS. ChangVersion 1.0-15

Level 3 Implementation    Level 4 Implementation

2. Transition to High Maturity Level

2.6 Decrease Estimation Error Rate
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• Identify configuration items and 
manage on deciding and changing 
baseline

• Configuration Management by using 
tool or server

CM Management LogCM Management Log Change Request FormChange Request Form

Configuration Management MetricsConfiguration Management Metrics

• Identify parts of system with high 
volatility rate

• Possible to identify parts with high 
defect density

• Application Management Example

• Database Management

2. Transition to High Maturity Level

2.7 Configuration Management
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Reinforce Validation ActivitiesReinforce Validation Activities Inspection IntroductionInspection Introduction

• Dissatisfaction of developers on 
inefficient review

• Validation required steps between 
development and test 

• Introduction of review technique on 
formal review by peers

• Reinforce on validation activities by 
running before test

Analy
-sis

Desi-
gn

Code Test
Analy

-sis
Desi-

gn
Code Test

inspection
inspection

inspection
inspection

inspection
inspection

R
eview

R
eview

R
eview

R
eview

2. Transition to High Maturity Level

2.8 Inspection Management (1/9)
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Specification work DRAFT inspection Base
Line

Work 
product

accept

rework

Quality Control

Context for InspectionContext for Inspection

2. Transition to High Maturity Level

2.8 Inspection Management (2/9)
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Can you inspect everything ?Can you inspect everything ?

9.83Selection
8.25Insert/Delete/UpdateOnOn--lineline

8.98Selection
7.76Insert/Delete/UpdateBatchBatch

Defect DensityDefect DensityFunction Function TypeType

2. Transition to High Maturity Level

2.8 Inspection Management (3/9)

* Precondition: Actually, it’s impossible to inspect all work products

[Step 1] To judge which work products to be inspected, consider the 
following risk criteria:
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(1) components that new technology, techniques, or tools

(2) components having many exception conditions 

(3) components that are intended to be reused

(4) Complex User Interface

(5) modules having a history of many defects or changes

Can you inspect all parts of work products ?Can you inspect all parts of work products ?

2. Transition to High Maturity Level

2.8 Inspection Management (4/9)

* Precondition: When it’s impossible to inspect all contents in work product[Step 2] To judge which parts of work products to be inspected, 
consider the following data results:
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2. Transition to High Maturity Level

2.8 Inspection Management (5/9)
Coaching SessionCoaching Session

Center Line Center Line 17.7417.74

Center Line Center Line 13.2913.29
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* Test Effectiveness: Defects detected in test/ (Defects from Test + Post-release defects)

W
ith 

Inspection 
W

ithout
Inspection 

Cost Comparison of Defect Removal in Test and InspectionCost Comparison of Defect Removal in Test and Inspection

133.5 hr28 hr30.6 hr74.9 hrCost of defect removal

86%64 %Effectiveness

133.5 hr105.5 hr74.9 hrAccumulated cost

3.5 hr0.6 hr0.7 hrDefect removal cost (hr) per defect 
166851107# of defect removed

TotalPost ReleaseTestInspectionPhase

166.3 hr80.5 hr85.8 hrCost of defect removal

86%0 %Effectiveness

166.3 hr85.8 hrAccumulated cost

3.5 hr0.6 hrDefect removal cost (hr) per defect
16623143# of defect removed

TotalPost ReleaseTestInspectionPhase

2. Transition to High Maturity Level

2.8 Inspection Management (6/9)
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Defect Type Analysis

* Including injection phase analysis

No. of Inspectors Analysis

Inspection Efficiency Analysis

* Avg. detection time for each defect* # of Defects/KLOC

* 3~4 inspectors are most appropriate

Capacity Plan

Overview

Preparation

Inspection

Any reworks?

Rework

Re-inspection

Review

Data Collection

Data Analysis

Feedback

No

Yes

No

Yes

Inspection Process & DataInspection Process & Data

2. Transition to High Maturity Level

2.8 Inspection Management (7/9)
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Introduction of Inspection Impact of Inspection Introduction
•No. of Inspection 
meetings per month  

•Time spent for 
each defect 
detection

• Decrease on number of defects 

Level 3

2. Transition to High Maturity Level

2.8 Inspection Management (8/9)
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Status of Abend Point

Comparison on Inspection Effectiveness 
and Re-delivery Rate by Group

Inspection Data Analysis Tool

Time spent on defect detection per month 
(Defects/Time)

‘‘02 02 AvgAvg: : 
7.49 hrs7.49 hrs

’’03 03 AvgAvg : : 
0.69 hrs0.69 hrs

•Lack of consistency on selection work 
products to be inspected

•Inefficiency exist on inspection on fix 
Program

•Insufficient quantitative analysis on 
inspection data

•Shorter time spent on defect 
detection through inspection

•Introduction of fix Inspection 
Process

•Develop Inspection Data Analysis 
tool

Level 2 Level 3 Level 4

2. Transition to High Maturity Level

2.8 Inspection Management (9/9)
Level 4
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Inspection Data Collection and Inspection Data Collection and 
Analysis Analysis 

Inspection Status Search & Management Inspection Status Search & Management 
by group/team/organizationby group/team/organization

3.1 Automation of Inspection Data Analysis and Management    

3. Inspection Data Management System



© TS. ChangVersion 1.0-27
Time expended for detecting defect by month (defect/Hr) 

Inspection Hit Rate = 
# of Inspection with defect / # of Inspection 

Inspection Effectiveness = 
Inspection Found Defect # / Total Found Defect

’02 Average: 
7.49 hr

3.2 Manage Inspection effectiveness & efficiency

3. Inspection Data Management System

’03 Average: 
0.69 hr
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Rate of defect detected 
after delivery    

Failure 
Prevention 

3.3 Effect of Inspection and improvement of failure prevention

Rate of program defects Rate of program defects 
defected without inspection: defected without inspection: 

7.43 %7.43 %
Rate of program with defects Rate of program with defects 

detected  with inspection: detected  with inspection: 
0.48 % 0.48 % 

’02  average failure point by 
month : 30

’03 average failure point by 
month : 10

3. Inspection Data Management System
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•• Inspection process institutionalizationInspection process institutionalization
•• Recognition of importance and positive impact of inspection proRecognition of importance and positive impact of inspection process cess 

Se
p.

15
th

 ,2
00

3
N

ov
. 2

0t
h 

,2
00

2

Confidence in 
Inspection  

Recommendation 
of Inspection Inspection Scope

3. Inspection Data Management System

3.4 Analysis the result of survey on inspection process
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Implement the stable maintenance framework

SM Data Collecting System

2. JCL/DB management 2. JCL/DB management 1.1. Application program Application program 
managementmanagement

JCL (Proc) 
management
DB (Table) volatility 
management

Identification and 
management of target 
program for intensive 
monitor 
Identification and 
management of 
reengineering area 

ABEND management
Management of inspection 
and defect data
Defect type analysis and 
defect prevention activity 

3. Management of failure3. Management of failure

Improve service quality 

Enhance the organizational capability

4. SM Data Collecting System

4.1 Context for SM Data Collecting System
Objective and effect of S/W process improvement
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Top 20 Online target programs for intensive monitor  

# of TRAN ACCESS = Impact of 
problem when failure occurred

TOP 20 target program for 
intensive monitor (80-90%) 
Perform formal inspection when the 

program is changed
Manage # of JCL (Proc) 

using Batch programs

# of JCL(Proc) related to Batch 
program = Basis for volatility 
management
Address basis for performing formal 

inspection 
Address the range for SCCB  

Online Program

Batch Program

4. SM Data Collecting System

4.2 Application program management (1/2)
Identify and manage key program for intensive management
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Manage the # of recent 
delivery and re-delivery

# of recent delivery and re-
delivery  

= basis for identifying defect 
detected area
When program has significant  # 
of recent delivery, analyze the   
status and cause of delivery 

-When # of recent changes increase
-When average # of changes in 
month is high 

4. SM Data Collecting System

Identify and manage reengineering area 
4.2 Application program management (2/2)
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Manage # of Manage # of 
Batch programBatch program

SYSIN SYSIN 
Management Management 

Manage Manage 
Night jobNight job

Confirm the period of night job
Represent the dependency 
of night job
Assign work efficiently by 
confirming the load and 
dependency of job

4. SM Data Collecting System

4.3 JCL/DB Management (1/2)
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Analyze volatility from identifying 
program in related DB table when 
table is changed  
Confirm the division and  
coordinator of DB table
Identify relative DB tables when 
program is changed 

4. SM Data Collecting System

4.3 JCL/DB Management (2/2)
Volatility management
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4. SM Data Collecting System

4.4 Management of failure(1/2)
Abnormal End program list by group/team and type
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4. SM Data Collecting System

4.4 Management of failure(2/2)
Integrate the management of Abnormal End and Inspection 
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- Define metrics for key process
- Collect data for process metric
- Manage and monitor process metric

5. Understanding Quantitative Process Management5. Understanding Quantitative Process Management

•Confirm whether proper # of CSR effort is 
expended  

•Use for CSR plan  

•Rate of CSR 
effort 
expended by 
phase

•CSR On-time 
delivery rate

Process metric
•Understanding the status of CSR delayed – Aging 
Chart

•Confirm optimal # of CSR is registered by 
comparing CSR Backlog to CSR effort expended 
etc. 

Objective of management

•CSR Aging Chart
•# of CSR not completed
•CSR Backlog 

Supplementary metric

5.1 Key Process Metrics (1/2)
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•Error Rate
•Inspection Effectiveness
•Inspection Rate
•Preparation Rate

•Identify mutual relation among inspection 
measurement 

•Predict # of defect for next project or CSR from 
identifying defect density by specific period 

•Inspection 
Defect 
Density

•Inspection 
Effectiveness

•Re-release 
Rate
(Error Rate)

Process metric

•Analyze improvement of efficiency connected with 
error rate

•Analyze the correlation between inspection 
effectiveness and error rate

•Validation for inspection data

•Corrective action are taken when error rate is over 
the upper limit

•Establish method for the reduction of error rate by 
using the supplementary metric (such as inspection 
effectiveness)     

•Identify the rate of  Non-CSR by reason for 
delivery and # of Non-CSR

•Analyze the reasons for re-release and prevent 
recurrence (see whether it undergone inspection)

Objective of management

•Test Effectiveness
•Inspection Rate
•Preparation Rate
•Inspection Hit Rate

•Inspection Effectiveness
•Test Effectiveness
•Inspection Defect Density
•Rate of CSR effort 
expended by phase

•Rate of Non-CSR by 
reason for delivery 

Supplementary metric

5. Understanding Quantitative Process Management5. Understanding Quantitative Process Management

5.1 Key Process Metrics (2/2)
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Group PPB tracking

5. Understanding Quantitative Process Management5. Understanding Quantitative Process Management

5.2 Analysis and Monitoring of Inspection Process Performance 
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Thanks for your AttentionThanks for your Attention

Q & A

TaekTaek Sang, ChangSang, Chang
CTO & Prime ConsultantCTO & Prime Consultant

tschang@tqms.co.krtschang@tqms.co.kr

www.tqms.co.krwww.tqms.co.kr


