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66--Sigma Applied to ITSigma Applied to IT
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Key Discussion TopicsKey Discussion Topics
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What is 6What is 6--Sigma?Sigma?
�� ���	����	��	 ���	����	��	 !!�����	��	��	��"�����	�������	��	�����	��	��	��"�����	�������	��	

�����������	������������	����"��	���	#����	����	�����������	������������	����"��	���	#����	����	

$��������	"$������	�������"����	���	�������%$��������	"$������	�������"����	���	�������%

�� &�	��	�	���"��������	����&�	��	�	���"��������	����!!������	���	��������"	������	���	��������"	

�����������	���	�����������	����"��	���	�����������	���	�����������	����"��	���	

���������	���������"�	���������	���������"�	��	���	���"�����	���	���"���!!!! ����	����	
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66--Sigma Historic EvolutionSigma Historic Evolution
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Companies Leveraging 6Companies Leveraging 6--Sigma Sigma 
((iSixSigma.comiSixSigma.com message board message board -- Monday, 7th April 2003)Monday, 7th April 2003)
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66--Sigma ObjectiveSigma Objective
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�������	�����%������������	�����%����� ���	���	%��������	���&�����	%��������	���&�����	� ��&� 	� �	� ��&� 	� �	
�����������	��	������������	��	�

�����	���)����*�����	���)����*

� ��	��	��������� ��	� ��&� 	� �	&��	��	���	�� ��	��	��������� ��	� ��&� 	� �	&��	��	���	�
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�&(�&(

� �� ���������'	��#
�	���	��#�+*	� �� ���������'	��#
�	���	��#�+*	

�� � �	� �	��#
���#
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����%��	
�������-	��	��	�����%�����	������ 	���	�������-	��	��	�����%�����	������ 	���	�.������	����������.������	���������� ��	� ��	
��/&���	�����������	�����������	�����%�����*��/&���	�����������	�����������	�����%�����*

�� � �	� �	��#�+��#�+ ��� ��	,�������	����&���	#����"��	�������	� �� ��	,�������	����&���	#����"��	�������	
+�����-	��	��	�����%�����	������ 	&���	��	��%����	+�����-	��	��	�����%�����	������ 	&���	��	��%����	���	���	
��������������������	����&���	��	���	����&���	��	�

�����	/&�����	��%���*	
�	���	����	(�	�����	/&�����	��%���*	
�	���	����	(�	
��������	��	�	�&�����	�������	��/&����	/&���&� 	��%��	��������	��	�	�&�����	�������	��/&����	/&���&� 	��%��	
�����%������*�����%������*
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Key Roles & ResponsibilitiesKey Roles & Responsibilities
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���&�����	��	���&�����	��	� ���	���(����� ���	���(����**
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���������������%�	����(�����	���	���%�	����%�	����(�����	���	���%�	
���	(&������	����������	� ��	� ��	���*���	(&������	����������	� ��	� ��	���*
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����������������
�����������������	(�	�.�����	���	���%�	����	(�	�.�����	���	���%�	
���������	��	���)����	��	���	(&������	���(����*���������	��	���)����	��	���	(&������	���(����*
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DMAIC Method DescriptionDMAIC Method Description
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DMADV Method DescriptionDMADV Method Description
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66--Sigma Application to:Sigma Application to:
IT Products and ServicesIT Products and Services

���������	$����������������	$�������
�� �&�&��	&������������	��	�&������	�����	�&�&��	&������������	��	�&������	�����	
,�������	���	�&�&��-	���	������	����� �	����	,�������	���	�&�&��-	���	������	����� �	����	
� �	�����������	��	��� ������	������� �	�����������	��	��� ������	������

$���&��	
����%�����$���&��	
����%�����
�� 3�� 	/&������	����	�������%�	����&���	���	3�� 	/&������	����	�������%�	����&���	���	
���%����	� ��	� ���	� �	�����	���%����	� ��	� ���	� �	�����	�����	��� �	�����	��� �	
� ��&� � ��&� **

�&������	��	����(������&������	��	����(�����
�� $���&���	���	���%����	 �%�	(&���$���&���	���	���%����	 �%�	(&���

��	�������	��	�������	
� �� ������	��� 	����(���	���	����������	� �� ������	��� 	����(���	���	����������	
�����	���%���	��(&��	�������%�	���	������%�	�����	���%���	��(&��	�������%�	���	������%�	
� ���&���*����&���*
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Leveraging & Applying 6Leveraging & Applying 6--Sigma Sigma 
for IT for IT ProductProduct ImprovementImprovement
+!�	�&������	������������	���%���+!�	�&������	������������	���%���

�� �������	4�������� ����������	4�������� ���
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Getting to the bottom of Getting to the bottom of 
Customer SatisfactionCustomer Satisfaction

VOC

CTQs

Metrics

Qualitative

Quantitative

Objective
Measures

What Matters Most to the Customer?
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Requirements Map to Requirements Map to CTQsCTQs

Reqs CTQs

Reqs = CTQs

All are tied to Business Need

Requirements CTQare used to develop

This says many requirements are often used to develop one CTQ
It’s a many to one relationship
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A Few Real Examples …A Few Real Examples …
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Client/Server System:Client/Server System:
System Behavior Issue ResolutionSystem Behavior Issue Resolution

(��	���	������	0��������	��	��������	�������������

@�������
17�����

@�������
17�����

������
0��������

6������$����	@�"����

6������$����	@�"����

)��
���
���

��H
6�
���
���

����
	=�

��	
*�
��

���



� 

�������� ����������������

Client/Server System:Client/Server System:
System Behavior Issue ResolutionSystem Behavior Issue Resolution

Possible 
Root Causes

System 
Behaviors
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Client/Server System:Client/Server System:
System Behavior Issue ResolutionSystem Behavior Issue Resolution
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Client/Server System:Client/Server System:
System Behavior Issue ResolutionSystem Behavior Issue Resolution

Before After
303,111     119,173
210,381       78,488

2.02            2.68
2.31            2.98

DPMO
System 1
System 2

Sigma
System 1
System 2

61% Reduction

63% Reduction
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Mainframe Application:Mainframe Application:
CPU Consumption ProjectCPU Consumption Project

Top 5 programs consumed 64% of the Total CPU consumed by all the programs

Others
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Group 1
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Mainframe Application:Mainframe Application:
CPU Consumption ProjectCPU Consumption Project

Cause & Effect DiagramCause & Effect Diagram
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Mainframe Application:Mainframe Application:
CPU Consumption ProjectCPU Consumption Project

Graphical results of 2 sample t-test on application program

Avg CPU afterAvg CPU before

4

3

2

1

0

Boxplots of Avg CPU before and Avg CPU after
(means are indicated by solid circles)



��

�������� ����������������

Control Chart of Ongoing CPU Performance Measures

Mainframe Application:Mainframe Application:
CPU Consumption ProjectCPU Consumption Project
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66--Sigma Application to:Sigma Application to:
IT Processes and MethodsIT Processes and Methods
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Leveraging & Applying 6Leveraging & Applying 6--Sigma Sigma 
for IT for IT ProcessProcess ImprovementImprovement
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Process CapabilityProcess Capability

Metrics are the measures 
that determine how 

capable the process is.

Metrics are the measures Metrics are the measures 
that determine how that determine how 

capable the process is.capable the process is.

CTQs Metrics
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�� Appropriate metric Appropriate metric 
selection and reporting selection and reporting 
dashboards drive dashboards drive 
desired behaviors.desired behaviors.

�� Adding target criteria Adding target criteria 
and specification and specification 
parameters drive parameters drive 
performance performance 
improvement.improvement.
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66--Sigma Components Map to Sigma Components Map to 
IT Solution DevelopmentIT Solution Development

'
����
"�
%��	��

��� Sigma 
Value DPMO

Sigma 
Value DPMO

1 Timeliness of  Order Time from order to 
delivery

User satisfaction w ith system w ill 
decrease if  vehicles are not 
delivered w hen promised.

45 45

2 Accuracy of Order # of  Differences from 
order as specif ied 
through w eb interface.

User satisfaction w ith system w ill 
decrease if  vehicles are not 
delivered w ith build options 
specif ied. Missed delivery dates, 
rew ork, and a potental for lost sales 
is introduced.

100% 100%

3 Damage to Vehicle # scrached or dented 
panels on vehicle 

User satisfaction w ith system w ill 
decrease if  vehicles have any 
damage. Waranty costs w ill increase 
w hen damage is introduced.

100% 100%
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A Few More Examples …A Few More Examples …
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Strategic Project:Strategic Project:
Scope Creep & Project Funding IssuesScope Creep & Project Funding Issues

High Level Cause and Effect DiagramHigh Level Cause and Effect Diagram

Ran Out of 
Money Before 

Delivery

Poor Financial Visibility

Key Financial Role Change

Rigor Came Late
When VP Says 

We Do

Often Absent
Key PTG Role

Key ADS Role

Control Methods

Program to 
Project

Key Finance Role

Learning Curve

Complexities & 
Dependencies

CRs Accepted Due to REACT 
mode

Parallel/Stacked Work Streams

Eager to Improve 
Relationship - SEARCHDevelopers Have No 

Incentive to Finish

Invisible Work Slippage
Culture Lock – Dates Do 

Not Slip

Authorized $ Pull-Ahead

Yes w/o Adequate Analysis

Developer /Analyst 

Direct Access to Developers

Too Accommodating

SDM Fails Discovered Effort

Poor Scope Management

Changing Content in BUILD

Transitions

Executive 
Sponsor 

Involvement

Financial 
Monitoring

Relationship & 
Expectations

Program/Project 
Control

Technology

Cost of 
switching focus

Continued work despite 
non-delivery

Parallel / Stacked 
Environment

Misunderstanding
of PTG Role
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Strategic Project:Strategic Project:
Scope Creep & Project Funding IssuesScope Creep & Project Funding Issues

Pareto Analysis for Causal ThemesPareto Analysis for Causal Themes
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Strategic Project:Strategic Project:
Scope Creep & Project Funding IssuesScope Creep & Project Funding Issues

Number of CRs
@ build phase

Work to 
Resolve CRs

Number of 
Resolved CRs

s

s

s

o

Pressure to pull ahead functions,
And to increase performance

Customer 
Satisfaction

o B
R

R

o

$ available for
Future releases

Ability to deliver
Future scope

s

o

s

o delay

Time Required 
to Deliver

Chimney Box
Thinking

Transparent Flow
Of Information

s

o

Transitions:
• Turnover of Key Personnel
• Control Methods
• Technology

o

Confidence about 
On Time Delivery

s

o

Ability to See
The Big Picture

Ability to deliver 
impact analysis

s

s

o

Quality
(Delivery)

Cost

Timing

Causal Loops to Identify ConsequencesCausal Loops to Identify Consequences
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Strategic Project:Strategic Project:
Scope Creep & Project Funding IssuesScope Creep & Project Funding Issues

Too accomodating, 
eager to improve 

relationship inlight 
of Search 
difficulties

Yes, w/o impact 
analysis

Authorized 
$ pull 

ahead

Poor vis 
into 

Financial 
status

Deficiencies 
/Misunderstandin

g of Key PTG 
roles- oversight,  
interface -Cust 

had direct 
access to Dev

Program Level 
to Project 

Level Controls 
without insight 

into roll up 
effect

Financial 
Rigor 
came 

late

Complexity 
and 

Dependencies

9 9 9 9 3 3 3
PTG Advocacy /Partnering 9 9 0 9 9 1 0
PTG Enable better Control 9 9 0 9 9 1 0

FIN
Stronger financial 
governance 3 9 9 0 0 9 0

PM
Enable/Empower PM 
beyond status reporting 9 0 0 3 9 1 1

PM Stick to SDM 9 0 0 1 1 0 3

FIN
Financial 
representation at OCM 3 3 3 0 0 3 0

PM Chunk for Delivery 3 0 0 1 3 0 9

EXEC

Stronger Executive 
sponsorship 
engagement 1 3 1 0 3 1 0

TECH

More conservative 
approach when 
delivering new 
technology 3 0 0 0 0 0 3

TECH

Better control over the 
environment (Test & 
Development) 0 0 0 0 0 0 3

Remediation Actions Prioritized and Remediation Actions Prioritized and 
Mapped to Causal ThemesMapped to Causal Themes
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IT Process & Product Improvement:IT Process & Product Improvement:
Performance Testing Issues ResolutionPerformance Testing Issues Resolution

Software Development MethodologySoftware Development Methodology

ID &
Assess Analysis Design Build Implement
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Readiness
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Assessment
Review

(AR)

App. Testing 

Process
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IT Process & Product Improvement:IT Process & Product Improvement:
Performance Testing Issues ResolutionPerformance Testing Issues Resolution

Testing Phase Likely to Find
Root Causes

0

20

40

60

80

PSL S
tre

ss
EDS
IO

NA

Add
itio

na
l T

es
ts 

Nee
de

d

PSL P
er

for
man

ce

QA R
eg

re
ss

ion
FPO S

IL

Glob
al 

Tes
tin

g

QA In
teg

ra
tio

n
FPO D

IL
QA U

nit
Meth

od
s

FPO D
ev

elo
pm

en
t

Testing Phase

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

Ranking

Percent
2��	=���

If done 11 
of 17 root 
causes 
likely found 

If done 4 
of 17 root 
causes 
likely 
found 



�,

�������� ����������������

IT Process & Product Improvement:IT Process & Product Improvement:
Performance Testing Issues ResolutionPerformance Testing Issues Resolution

Is Improvement Significant?Is Improvement Significant?

Two-sample T for Old vs New

N      Mean     StDev   SE Mean
Old  300      1615       302        17
New  180      1227       244        18

Difference = mu Old - mu New
Estimate for difference:  387.8

95% CI for difference: (338.3, 437.3)
T-Test of difference = 0 (vs not =): T-Value = 

15.40  P-Value = 0.000  DF = 438

Ho   =  Performance 
under load  is the same 
with New & Old settings.

Reject Ho         P < .05
Performance Significantly 
Better!

Time
(Sec)
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66--Sigma Deployment VisionSigma Deployment Vision
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