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Key Discussion Topics

o Strategic application of 6-Sigma
within the IT Organization

o Applying 6-Sigma for IT Process
Improvement

o Applying 6-Sigma for IT Product
Improvement

0 Design For 6-Sigma: Building in
Capabillity
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What is 6-Sigma?

o The goal of 6-Sigma is to increase profits by
eliminating variability, defects and waste that
undermine customer satisfaction and loyalty.

o It is a disciplined, data-driven and strategic
methodology for eliminating defects and
improving performance in any process -- from
manufacturing to consumer services and from
business strategy development to product
creation.
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6-Sigma Historic Evolution

1981 1983 1988 1990 1992 1993 1994
%
A A A A f A A

Motorola wins the first Mikel Harry
Malcolm Baldrige leads
National Quality Award. Motorola’s
Richard Schroeder (VP Motorola, | | S-31ama
Codex) applies Mikel Harry’s with (IBM
methodology. Achieves: 58% cost | | Digital
reduction; 40% error reduction; Electronics
60% design time reduction. TI Kodak, -
: and others)
Mikel Harry (Motorola) creates
roadmap for improving product design | | Harry & Schroeder leave
and production efficiency. Motorola and apply 6-Sigma
to Asea Brown Boveri.
— | Motorola President, Robert Galvin,

challenges the company to achieve a M. Harry opens 6-Sigma Academy
10 fold improvement in performance and applies methods to GE and
within 5 years. AliedSignal as their first clients.




Companies Leveraging 6-Sigma

(ISixSigma.com message board - Monday, 7th April 2003)

3M, A.B. Dick Company, Abbott Labs, Adolph Coors, Advanced Micro Devices,
Aerospace Corp, Airborne, Alcoa, Allen Bradley, Allied Signal, Ampex, Apple
Computers, Applied Magnetics, ASQC, Atmel, Baxter Pharmaseal, Beatrice Foods, Bell
Helicopter, Boeing, Bombardier, Borden, Bristol Meyers - Squibb, Bryn Mawr Hospital,
Campbell Soup, Cellular 1, Chevron, Citicorp, City of Austin, TX, City of Dallas, TX,
Clorox, Cooper Ind, Dannon, Defense Mapping Agency, Delnosa ( Delco Electronics in
Mexico), Digital Equipment Corp, DTM Corp, Eastmen Kodak, Electronic Systems
Center, Empak, Florida Dept. of Corrections, Ford Motor Company, GEC Marconi,
General Dynamics, General Electric, Hazeltine Corp, Hewlett Packard, Holly Sugar,
Honeywell, Intel, Junior Achievement, Kaiser Aluminum, Kraft General Foods, Larson
& Darby, Inc, Laser Magnetic Storage, Lear Astronics, Lenox China, Litton Data
Systems, Lockheed Martin, Loral, Los Alamos National labs, Martin Marietta,
McDonnell Douglas, Merix, Microsoft, Morton Int'l, Motorola, NASA, Nat'l Institute of
Corrections, Nat'l Institute of Standards, Nat'l Semiconductor, Natural Gas Pipeline
Company of America, Northrop Corp, PACE, Parkview Hospital, Pentagon, Pharmacia,
PRC, Inc, Qualified Specialists, Ramtron Corp, Rockwell Int'l, Rohm & Haas, Seagate,
Society of Plastics Engineers, Solar Optical, Sony, Star Quality, Storage Tek, Symbios
Logic, Synthes, Technicomp, Tessco, Texaco, Texas Commerce Bank, Texas Dept. of
Transportation, Texas Instruments, Titleist, Trane, TRW, Ultratech Stepper, United
States Air Force, United States Army, United technologies, UPS, USAA, Verbatim,
Walbro Automotive, Walker parking, Woodward Governor, Xerox, and many others.
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6-Sigma Objective

To implement a measurement-based strategy that focuses on
process improvement and variation reduction through the
application of 6-Sigma projects.

This is accomplished through the use of two 6-Sigma
sub-methodologies: DMAIC and DMADV.

0 The DMAIC method (Define, Measure, Analyze, Improve,
Control) is an improvement system for existing processes that
require significant incremental improvement.

0 The DMADV method (Define, Measure, Analyze, Design,
Verify) is an improvement system used to develop new
processes or products at 6-Sigma quality levels. It can also be
employed if a current process requires quantum level
improvements.

Both 6-Sigma methods are executed by Green Belts and
Black Belts, and are overseen by Master Black Belts.
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Key Roles & Responsibilities

Q

Q

Q

Q

Green Belts make up SME's on project teams
and execute.

Black Belts lead project teams and drive the
6-Sigma methodology.

Master Black Belts mentor at all levels and drive
management to maximize 6-Sigma leverage.

Process Owners are engaged and are seeking
solutions to their problem:s.

Project Champions remove roadblocks and drive
key business priorities that they own.

Execvutive Leaders lead by example and drive
alignment of projects to key business enablers.
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DMAIC Method Description

Define: Conduct Y=f(x) analysis. Develop a Problem
Statement. Define objective Critical To Quality
(CTQ) criteria from the customer’s point of view.

Measure: Create/conduct Measurement System Analysis
(MSA) to ensure data quality and integrity.

Analyze: Conduct root cause analysis to determine CTQ
deficiencies and sources of performance variation.

Improve: Define, pilot, and implement improvement actions.
Confirm delivery of results toward achieving CTQ's.

Control: Assign responsibilities for ongoing control monitoring,
sustainability and reaction plan execution.
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DMADV Method Description

In it's simplest form, Design For 6-Sigma
expands the Improve phase of DMAIC to
drive robust design, development and

successful implementation of new solutions.

( Leverage robust processes to
design, and develop solutions

m based on CTQ and data-driven
assessment criteria.

} E < Pilot robust solutions, analyze
process capability and confirm

CTQ requirements are fully
satisfied. Implement solution.
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6-Sigma Application to:
IT Products and Services

Strategic Planning

> Mutual understanding of customer needs
(present and future) and deeper insight into
the application of technology trends

Product Improvement

> High quality, cost effective products and
services that meet the needs first time
through.

Building in Capabillity

» Products and Services have built-in control
mechanisms with feedback and monitoring
loops driving robust proactive and reactive
MeAqasures.
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Leveraging & Applying 6-Sigma
for IT Product Improvement

VOC Customer Satisfaction Drivers
> Managed Relationships

» Required/Desired
Functionality

» Bug Free
» Ease of Use

> Delivery — on time
and to promise

> Competitive costs

/Translate vOC into\
CTQ’s to Determine
Key Measures

Need to focus our
6-Sigma efforts on our
IT Processes that drive
the satisfaction/value

equation of our

. products/services.
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Getting to the bottom of
Customer Satisfaction

What Matters Most to the Customer?

VOC ==)> Qualitative

!

CTQs ==> Quantitative
!

Metrics ===> Qbjective

Measures
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Requirements Map to CTQs

Regs # CTQs
Reqs => CTQs

Requirements

are used to develop O+

CTQ

This says many requirements are often used to develop one CTQ

It’s a many to one relationship

All are tied to Business Need

QWM IT‘B




A Few Real Examples ...

Client/Server Application Issues
Mainframe CPU Consumption Issue
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Client/Server System:
System Behavior Issue Resolution

Map the System Behaviors to identify relationships

Contributing Factors Fishbone
6(00\‘6 Example
a’@%
e
o Z System
P N\C’U Behaviors
\

Contributing Factors
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Client/Server System:
System Behavior Issue Resolution

Develop Correlation Matrix of Behaviors versus Root Causes
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Client/Server System:

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

DPMO Performance Calculations
Defects Per Million Opportunities

61% Reduction

System 1
System 2

Sigma
System 1
System 2
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Mainframe Application:
CPU Consumption Project

Pareto Chart for Group

e — 100
400000 -
— 80
300000 -
— 60
200000 -
= 40
100000 L 20
0 - T T T T T T T - 0
Defect
Count 267987 65103 35828 19818 9607 8174 14128
Percent 63.7 15.5 8.5 4.7 2.3 1.9 3.4
Cum % 63.7 79.2 87.7 92.4 94.7 96.6 100.0

Top 5 programs consumed 64% of the Total CPU consumed by all the programs
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Mainframe Application:
CPU Consumption Project

Cause & Effect Diagram

Contributing Factors Fishbone
Q@S“O\le Example
Vo
N
Qe System

a“\7 / Behaviors
09<\e‘
QX

Contributing Factors
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Mainframe Application:
CPU Consumption Project

Graphical results of 2 sample t-test on application program

Boxplots of Avg CPU before and Avg CPU after

(means are indicated by solid circles)

K R oK

[ ]
O —
[ [
Avg CPU before Avg CPU after
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Mainframe Application:
CPU Consumption Project

Control Chart of Ongoing CPU Performance Measures

Xbar/R Chart for AvgCPU

<«— Before | After —
15 — T UCL=1.545
é /AVA \_/AV/\' Mean=1.19
0 LCL=0.8349
0.0 —
T T T T T T
Subgroup o) 10 20 30 40 50
4 — »
3 A ] A 1
T 1
’
E 1 — - — — L UCL=0.8934
A A T | R0347
o —| LCL=0




6-Sigma Application to:
IT Processes and Methods

Strategic Planning

» Top-down alignment of Business and
Customer Objectives to IT Goals and
Deliverables.

Process Improvement

> Maximizing efficiency and effectiveness in the
IT Systems Development Lifecycle.

Building in Capabillity

> Objective Measures drive variability reduction
and performance improvements in the
infernal IT Processes which delivers robust
scoping, sizing, forecasting, and ultimate
delivery of IT products and services.
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Leveraging & Applying 6-Sigma
for IT Process Improvement

Defining the Process Metrics

Q

C 0 0 0 0 O

Process Step Metrics (timing, $$$. concurrency,

cadence) . «
Function Point Metrics | The€s€e are Proactive

Defect Density Algorith Measures
Release cadence (cyd We need to focus our

. . é-Sigma efforts on driving
Mean/Median Time Be consistent process
Mean/Median Time To|  efficiency with robust
Application Causal Fa¢ controls and root cause
Code, H/W, Requireme analysis.

OﬂfIgUI’CITIOH Testing, Pacrkagmy, e1c.




Process Capability

CTQs » Metrics

Metrics are the measures
that determine how
capable the process is.
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Process Capability

o Appropriate metric
selection and reporting

Process Capability Analysis for Transavgafter

LSL usL
dashboards drive = = | S
arget | | o
LSL 1.16280 | | ra

155115 | |

I I

I I

desired behaviors. =i g;;;z%
o Adding target criteria  :

1
Xba r’/R Cha t for Av gCF’U

S ‘
I
T T T 1
d f t 25 3.0
a I I S p e C I I C a I O I I ance Exp. "Overall" Performance
342.82 PPM.<LSL 77643.4
22
776456

deprn s | el EE
parameters drﬁ\olm AR |
performance -~

improvement § :




6-Sigma Components Map to
IT Solution Development

R ey
11 i

| Customer Criticalto Pert, Baseline ix Si ) ) ¢
Voice of the Customer ik Qualty Requirements Wetric Impactof Non-Performance | Target| USL LSL Sigma _~ [Sigma Six SIQma Process,Gontrol Plan
e D (cras) Ve Valte DPNO) Valie DPMO Process Name: p,epa,gyg: Page: o
1 Timelngss of Order Tme fromorder fo User satstacton wih systemwil 45 45 Gusomer Bt Apoweddyi g 10 Dol 3
CTQ 1 ‘ devery derease  veices are ot Location: Approvedby: Fevion Bt
devered hen proised. Area: Roproved by:
2 | Accuracy of Order #of Diferences from | User satifecton wih systemwil | 100% | 100%
CT 2 order as specfied decrease f venicles are not p—
Q ﬁ roghwbiitis. | edvinbid i »su,,p,m,, soporess| | KOUROL | et | ST Sy | || e | sptrene
spectiied. Mssed defivery dates, KPOV[KPIV USL_LSL
rework. and a potental for lost sales
is introduced.
3 |Damageto Vehicle # scrachedor dented | User satifectonwih systemwil | 100% | 100%
panels on vefcle decrease f vehicles have any
CTQ 3 ﬁ damege. Waranty costs wil increase
When damage s nroduced.

CTQ's s Process Capability Scorecard === Control Plan
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A Few More Examples ...

Scope Creep & Funding Issue Resolution
Robust Performance Testing Process
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Strategic Project:

Scope Creep & Project Funding Issues

High Level Cause and Effect Diagram

Executive i "
Sponsor - " " lne_ltncl_a
Involvement ransitions onitoring

Key Finance Role

Key PTG Role

Often Absent
Key ADS Rolg Key Financial Role Change

Rigor Came LatéD
When VP Says Control Method§
We Do
Poor Financial Visibilityy

 —

Developer /Analy

Complexities 24 Rs Accepted Due to REAC PYC athorized $ PultAhgaa
Dependengis4 i

-4
Poor Scope ManagemeDYes w/o Adequate Analysi
Parallel / Stacked . <
Environmes ontinued work despms ]
Too Accommodating

>

non-delivesy
Learning Curve Parallel/Stacked Work Streamg Misunderstandin
SDM Fails Discovered Effo of PTG Rolg¢
Cost of Invisible Work Slippage
itchi Culture Lock— Dates D
switching focus Changing Content in BUILD uiture Loc l?l:tSSIi
Direct Access to Developers Eager to Improve

Developers Have No Relationship- SEARC
Incentive to Fiis

Technology Program/Project Relationship &
Control Expectations

Ran Out of
Money Before
Delivery
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Strategic Project:

Scope Creep & Project Funding Issues

Pareto Analysis for Causal Themes

1500
‘= 1000
3
O
QO
500 -
T aliel . 1@ @9 o T, T el T sl o &l ab o w0l |
etv@“";' {@ﬁif@w@@ {ﬁef{“(}cg‘d@%@f@ﬁ eé-\ﬂ;i; £ F P ﬁod“fwe DP:DG_.@&
Defect 59 e S b 0 e o ool 0 e oo 50° (0 R e
4o T g I g e Lt =R o
e e 88 0 5 o8 0 O B ST e g® Mo
D =AY e o S o oy
Count 193 172 185 162 118 112 109 108 87 70 54 46 45 45 40 33 27 58
Percent 2 10 10 410 7 7 7 7 5 4 3 3 3 3 22 2 2 4
Cum % 12 22 32 42 49 56 62 B9 T4 T8 82 85 8T 90 92 95 96 100
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Strategic Project:
Scope Creep & Project Funding Issues

S
Number of CRs Time Required

Customer / @ build phase to Deliver
Causal Loops to entlfy Conseguenc \ :

$ available for

0 Work to Future releases
Pressure to pull ahead functions, Resolve CRs

And to increase performance
0 R

Number of
Resolved CRs

delay

Confidence about

On Time Delivery Chimney Box

Ability to deliver S Thinking
impact analysis

Ability to deliver
Future scope

(6]

Transparent Flow _ o
R Of Information

Cost Transitions:
» Turnover of Key Personnel
A  Control Methods
Quality Ability to See « Technology
Timing (Delivery) The Big Picture
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Strategic Project:
Scope Creep & Project Funding Issues

Too accomodating, |Authorized Poor vis Deficiencies | Program Level| Financial Complexity
eager to improve $ pull into| /Misunderstandin to Project Rigor and
relationship inlight ahead| Financial g of Key PTG| Level Controls came| Dependencies
of Search status| roles- owersight, [ without insight late
difficulties interface -Cust into roll up
Yes, w/o impact had direct effect
analysis access to Dev|
9 9 9 9 3 3 3
Renjedigtion-Actions Piioritized-édnd i
emgdiEation-Action tioritizedan 0
Stronger finagcia
Mappédto/ Causal Themes o | o
Enable/Empower PM
PM beyond status reporting 9 0 0 3 9 1 1
PM Stick to SDM 9 0 0 1 1 0 3
Financial
FIN representation at OCM 3 3 3 0 0 3 0
PM Chunk for Delivery 3 0 0 1 3 0 9
Stronger Executive
sponsorship
EXEC engagement 1 3 1 0 3 1 0
More conservative
approach when
delivering new
TECH technology 3 0 0 0 0 0 3
Better control over the
environment (Test &
TECH Development) 0 0 0 0 0 0 3
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IT Process & Product Improvement:
Performance Testing Issues Resolution

Software Development Methodology

ID & _ ] : Support/
>Assess >>Ana|y5|s> DESIQH >> Build >mplement>>Maintain >

Stage 1 Stage 2

Initial Commitment
Approval Ready
(1A) (CR)
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IT Process & Product Improvement:

Performance Testing Issues Resolution

If done 11
of 17 root
causes
likely found

If done 4
of 17 root
causes
likely

Testing Phase Likely to Find
Root Causes

e * * 100%
— ~ 90%
///k///*/ - 80%
- 70%
- 60%
- 50%
] - 40%
- 30%
- 20%
- 10%
] x - Oo/o
(;O\OQ OJ\\/ \\(\Q ;\30(\ Q\\/ 0(&\ Ob% 6@(\
% > & \?‘ésa
K Bl Ranking
=@ Not Done
- Percent

Testing Phase

found 7
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IT Process & Product Improvement:
Performance Testing Issues Resolution

2000 —

1500 —

1000 —

Is Improvement Significant?

Boxplots of Old and New

Time (means are indicated by solid circles)

(Sec)

2500
%

A A

H, = Performance
under load is the same
with New & Old settings —

Two-sample T for Old vs New

N ean StDev SKMean
Old 3 1615 302 17
New 13 1227 244 18

Difference = mu Old - mu New
Estimate for difference: 387.8
95% CI for dlfference (338.3, 437.3)
' vsot =): T-Value =
DF = 438

Old

RejectH, P <.05

Performance Significantly
Better!
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6-Sigma Deployment Vision

Phase I — Year 1

Start Up -
Build Infrastructure Phase II — Year 2

Train Critical Mass Alignment Phase III-Year 3/4

Self Reliance _
Learn Methodol
carn Methodology el Resuits e ool Phase IV-Year 5+
p to Integrat
® o ©® repare 10 IESTEE " BB/MBB Leadership Leverage

e®® o Business Leadership
0o® o° o o @ o, 100% GB Utilization EC S ——
® Business Priorities Quantum Results

® .. o
@ Business
Priorities

ne @J b
[ ]
Adhoc Project Selection
Project Clusterlng

Project Alngnment

Project Synergies
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6-Sigma Enablement

o How can 6-Sigma integrate and enable
your IT Operating Model¢

o What would the Integrated Model look like
IN your businesse

o What do your metrics look like?

o What are the desired behaviors you are
striving fore

o How would you measure successe
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Thank You




