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Executive Summary

Six Sigma is one of the primary quality initiatives of ourtime. InCU ] Gy &
rapidly changing and difficult business environment, Six Sigma helps
organizations gain improvements in process and product quality. Their
success lies in the ability to tie project results directly to improved

Without an effective customer satisfaction ratings and bottom line savings.

means to moae, The name Six SigmaistakenfrUOCCA©C] e e AU] uAytaa&aC] CEaCE

execute and monitor product or process achieves a Six Sigma level of consistency, then it is
process experiencing only 3.4 defects per million opportunities (DPMO). In other
improvements, Six words, Six Sigma products and processes are 99.99966% consistent.

Such impressive results are realized because Six Sigma projects follow

Sigma periormance aproven, five-6 A] a© C] é8AU] uACI UGOBCKk:GCCAO©C] uAU¢«

levels are seldom
attained. Metastorm

answers the demand A Define the problem area in objective terms

fo_r comp/e{‘e Six A Measure the performance of products and processes
1gIm i < . .

Sig. ap. q/ ect A Analyze the problems to identify root causes

proaductivity and ) o

process A Irmé)roi\:]e t\?eriretisurI]ts by redesigning processes and

management with ) educing variatio

Metastorm A Control the processes to ensure the improvements are

Enterprise. permanent

To manage and execute projects, Six Sigma teams traditionally have
juggled a number of tools = including dispara te diagrams, spreadsheets
and charts. Complex and inefficient, this fragmentation detracts from the
focus on critical business issues. And control systems in completed
projects often lack the robustness for sustained results. Without an
effective means to model, execute and monitor the process
improvements, Six Sigma performance levels are seldom attained.

Metastorm answers the demand for complete Six Sigma project
productivity and process management with Metastorm Enterprise. This
powerful, integrated comb ination of enterprise modeling, business
process analysis, and business process management tools enables Six
Sigma teams to effectively perform the entire DMAIC process. The
Metastorm Enterprise platform includes:

A Metastorm ProVision® + A comprehensive suite for
enterprise and business architecture, process
discovery and business process analysis + allowing
Six Sigma teams to translate business strategy and
operational objectives into successful enterprise
change through models that describe enterprise assets
and their relationships. This understanding of the
enterprise serves as the context for effective Design,
Measurement, Analysis, Improvement and Control in Six
Sigma projects. Metastorm ProVision provides users
with a wide array of modelers and reports that directly
support Six Sigma initiatives.
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A >©C] a CUA OC ++#£Taked basdds$Stocess data
collection and analysis to the next level. Organizations
use this solution to replace traditional methods of
gathering as-is process information and to formalize
process discovery activities. Metastorm Discovery,
which is part of the Metastorm ProVision offering,
eliminates the problem of having insufficient or

This paper reviews inaccurate data to optimally leverage Six Sigma.
m? five phases Ol.c Six A Metastorm BPM® + A complete Business Process
Sigma and describes Management Suite for roundtrip process life -cycle

how Metastorm can management including design, automation, analysis,

help organizations and monitoring of an organE G] C E U @ycénttidaddd ] @
reach higher levels integration-centric actiyitigs and processes. Business .

of process Process Management is integral to Six Sigma because it

allows organizations to improve their most critical

eXC‘_?//ence _5”70’ more business processes and has a direct impact on cost,

rapidly achieve productivity, response time, visibility and profitability.
quality objectives.

A Metastorm Integration Manager + A high-performance
integration platform that automates system-based
business processes, provides secure managed file
transfer, and opens up legacy system applications for
use in new service-oriented applications. Metastorm
Integration Manager provides visibility into what is
happening at the system and data level * insight that
can be valuable in optimizing all levels of quality.

This paper reviews the five phases of Six Sigma and describes how
Metastorm can help organizations reach higher levels of process
excellence and more rapidly achieve quality objectives.
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Six Sigma projects
typically involve five
phases: Define,
Measure, Analyze,
Improve and Control
(DMAIC).

5 | Achieving Six Sigma with Metastorm Enterprise

Six Sigma Project Overview

Six Sigma projects typically involve five phases: Define, Measure,
Analyze, Improve and Control (DMAIC):

Define

In the define phase, project objectives and boundaries are set. These

¢ AUl OuCCUki ouCE&©aC] A©OCk] a© CU@GCCAO©CUAwY]
customer needs, and knowledge of processes that must be improved in

order to reach a higher sigma level. The primary outputs of the define

phase are:

A Project scope visually related in a business interaction
model

A Critical requirements OU ©1 Ck] 4a© Céé&éU@BCUCAOCUUEuUC
CAeocC)eacCUOOAQ

A Voice of the Customer Report

A Association matrices of critical goals to business
deliverables and busine ss processes

A Supplier-Input-Process-Output-Customer (SIPOC)

model for each business process

A Impacted roles optionally structured in an organization
model

A Definition of the project requirements

A Cost/Benefit Analysis
Measure

In the Measure Phase, the goal is to pinpoint the location or source of
problems by building an understanding of existing process conditions
and problems. Important outputs of this phase are:

A Process Discovery

A TAoC&ka CGUAT § wHitkaddid oI
understanding the business process, and identifies
where measurements should be taken

A FMEA
A RACI Model
Analyze

In the Analyze Phase, theories about the cause of process problems are
proposed, confirmed (or rejected) with data, and ultimately the ro ot
cause(s) are identified. The primary outputs of the Analyze Phase are:
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A Cause and effect model

A Association matrix showing the impact on critical goals
by current problems
A +oC] Eil-PaCOQGAAT 1 UGCOU ol
A Simulation results of the current process highlighting
The Define Phase process problems
establishes the A Collaborative analysis including Minitab, JMP and

purpose and overall Crystal Reports

scope of the Six
Sigma project. The Im prove
scope document

describing a Six In the Improve Phase, solutions are proposed, developed, evaluated

and implemented. The primary outputs of this phase are:

Sigma project

includes a C}/ce;f A Opportunity model

Statement of the p , i . . .
project charter and A 0 N leGwarkflow models showing possible solutions
business case (i.e., A Slitmula:ion results of the proposed solutions to evaluate
the motivation for the afternatives

project). A Association matrix comparing opportunities to problems

A Process execution for improved project sustainability

Control

During the Control Phase, a solution is determined for each process and
plans are made for its implementation. Putting a solution in place can fix
a problem for the moment. The Control Phase helps ensure that the fix is
permanent, and that steps are in place to refine and further improve the
new process over time. The creation of standards and documentation of
the new, improved process are important aspects of this phase, as is

the ability to obtain greater visibility and control over processes for

better compliance and quality control.

The Define Phase

The Define Phase establishes the purpose and overall scope of the Six
Sigma project. The scope document describing a Six Sigma project
includes a clear statement of the project charter and business case (i.e.,
the motivation for the project).

The Metastorm ProVision enterprise modeling solution uses a
combination of business modeling and statistical analysis that is integral
to each phase of the DMAIC approach. Business modeling provides for
a concise structure and definition of all aspects of the business.
Statistical analysis aids in pinpointing current process problems, and
verifies the expected level of performance improvements a redesigned
process should realize. Metastorm ProVision produces a Business
Interaction Model, illustrating the impacted organizations and customer
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base; a model driven by the requirements of the customer; and a high -
level SIPOC model for each of the processes within the scope.

Business Interaction Model

The Metastorm ProVision BIM creates the overall strategic view of the
business. This view covers the entire breadth of the Six Sigma project

Metastorm Pro I//.S‘/Oﬂ from an organizational standpoint. It may encompass multiple key
produces a Business business processes performed by the organizations shown in this
Interaction Model model, as well as show the organizational boundaries within the

that illustrates the business, and the primary relationships between both internal and
impacted external organizations.

organizations, the Since the entire enterprise is too large to address during a single
customer base, and project, a typical Six Sigma effort covers a portion of the business

the customer referred to as the business domain. The region in the center of the
requirements. Metastorm ProVision BIM represents this business domain. The model

defines the boundaries of the project by placing the business domain
within the context of its suppliers, customers and competition.

[— rm*

The Metastorm ProVision Business Interaction Model

The BIM concentrates on organizational relationships, which involve the
passing of goods and information across political boundaries.
Interactions with customers, suppliers, competitors, and major internal
organizations are evaluated to identify critical goals.

The BIM created in Metastorm ProVision serves as the basis for
identifying other components in the D efine Phase, including the
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customers that will be queried to identify critical issues and customer
requirements. In fact, each interaction has an organizational unit in the
role of the customer. This allows critical customer requirements to be
identified throughout the scope. Each major interaction serves as the
trigger for a major component or the result of a key business process,
and each of these processes is outlined using a SIPOC model. The
identified business processes then become the candidates for process
improvement and are mapped against the critical customer
requirements to identify priority.

Critical Requirements Model

A critical requirements model, created within Metastorm ProVision,
identifies issues that are important to the customer.
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Metastorm ProVision Critical Requirements Mode/

The requirements are categorized in the model using a general -to-
specific format. The customer-driven requirements are organized into
major categories, logically grouped by issues that are customer
focused. Example groupings include customer requirements that are
critical-to-quality (CTQ), critical-to-delivery, critical -to-cost and critical -

to-process.
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Critical customer
requirements aid in
scoping the Six
Sigma effort by
helping the
participants focus
their improvement
efforts. These
requirements
express the [ssues
that are the key
drivers to customer
satisfaction.

Critical customer requirements aid in scoping th e Six Sigma effort by
helping the participants focus their improvement efforts. These
requirements express the issues that are the key drivers to customer
satisfaction. Such issues may determine the products and services
offered by the business, or influen ce the features and functions of
current products and services. The high-level customer requirements
shown in the preceding model facilitate the identification of detailed
customer requirements. These requirements typically contain specific,
measurable criteria to judge attainment of the goals. The next phase of
the Six Sigma project (Measure) captures the actual measurements of
these requirements as a critical attribute.

The BIM in Metastorm ProVision identifies the critical relationships
between the sup pliers, customers, competitors, and major internal
organizations. These relationships express the key process variables
(deliverables) passed between participants. These deliverables will be
measured to assess the achievement level of the critical requirements.
A Voice of the Customer report is created between the critical
requirements and the deliverables identified in the BIM. This report
provides a picture of how the critical requirements relate to the
relationships between suppliers, internal organizati ons, and ultimately
the customers.

Requirements
Decrease Material Handling
Decrease Warranty Claims
Design Quality into Product
Eliminate In-Queue Time
Pakcage Product Appropriately
Price Widgets Competitiively
Produce Widgets Within
Reduce Product Returns
Reduce Production Overhead
Test All Widgets for Compliance
Use Widgets with Little Training

Specifications
Reduce In-Transit Time

Customers

‘Market Manufacturing Companies | 5

w

Organization: Marketing 7

Organization: Packaging 9 5

Organization: Product Developmen 7 5 3

Organization: Production 7 5 7

Organization: Production Confrol 3 9 g

Role: Customer 3

Maximum Support Required 9 7 5 T 5 7 5 5 3 9 9 3

Metastorm ProVision Voice of the Customer Report

SIPOC Model

SIPOC is an acronym for Suppliers, Inputs, Processes, Outputs and
Customers and shows how these business entities interact at the
boundary of the process. Using Metastorm ProVision, a SIPOC model
can be built for each business process within the scope of the Six
Sigma project.
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The SIPOC model establishes the boundaries of a particular business
process. A business process is a time -bounded set of activities that
consumes resources and produces products and/or services. Each

é A Uu ®&I®@G/model provides the reader with a firm idea of the
beginning of the process (by showing its resources and suppliers), and
the ending points of the process (by show ing its outputs and
customers). The SIPOC models provide a process -driven approach to
divide the entire scope of the Six Sigma project into manageable
partitions.

The SIPOC nodels define the high -level process participants that are

included in the scope o f this Six Sigma project. The SIPOC nodel is

created after a BIM, or in place of it, if the scope of analysis is confined

to a single business process. A SIPOC model can be built using the

specific process under study as its domain. The following example
displays a SIPOC model builtusing >©C] 8 CUAOCI AUUEAEU@yacCL5
modeler:

=

Component
Vendors

Venture Capital

Completed Order

%

>

Capital Manufacturing
Markets Companies
Research
Community

Metastorm ProVision SIPOC Model

The business processes identified in the SIPOC models are
associated with the critical business requirements. A
requirements-to-business process associa tion matrix can be
developed using Metastorm ProVision. This serves as a cross-
checking mechanism to ensure a complete set of requirements
and processes have been identified. As with the deliverables,
business processes are associated to requirements using an
association matrix.
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A requirements-to-
business process
association matrix
can be developed
using Metastorm
ProVision. This
Serves as a cross-
checking mechanism
to ensure a complete
set of requirements
and processes have
been identified.

Typically, customer- AEE ©O@FCA©6EEAOOO@CAC] AOC] Aoa
core processes (which produce the products and services delivered to

customers). Support processes (supporting the core processes, such

as manage finances) may address only a few customer -driven

requirements.

Support from Requirement to Business Process

1.1.1.1 Maintain Customer Accounts
1.1.1.2 Set Terms

1.1.1.3 Associate Sales Representatives
1.1.2.1 Share Customer Information
1.1.2.2 Capture Organization Structure
1.1.2.3 Set Standard Terms

1.1.3.1 Summarize Invoices

1.1.3.2 Invoice by SKU

1.1.3.3 Allow Miscellaneous Charges
1.1.4.1 Identify Invoices

1.1.4.2 Capture Remittance Advice
1.1.4.3 Remittance Advice Independent of Payment
1.1.5.1 Identify Customer Organization
1.1.5.2 Identify Payment

1.1.5.3 Assign Multiple References
1.2.1.1 Link to Credit Information
1.2.1.2 On-line Credit Information
1.2.1.3 Automated Credit Scoring
1.2.2.1 Past Due Notification

1.2.2.2 On-line Overdue Information
2.1.1 Model-based Representation
2.1.2 Provide Source Code

2.1.3 Flexible Software Licensing

[R5 555955579555 5] vevelop New Product
SEEEEE SN[ 5] Forecast sabs
SEERNE K ] wanago cash
[/ EEEE[E[TE 555595 < warket Product
ST TR 57777 shie order

TETETETETETERERETETETETETETETETETETETE T T T | Acquire Capital Resources
TETETETETETETETERETE T T E T ERETETETETE T E T T T TN| Enter Order

ETETERERETE L EETEREREREERE SR 71 1 <A Develop Budgets
ETETE TR EREREETERERETERE LT ERETE 11 T1| Fill Order

Metastorm ProVision Requirements to Business Process Association Matrix

Based upon the organizations identified in the BIM and the SIPOC
models, an organization chart can also be produced during the Define
Phase, illustrating the organizations and roles impacted by the Six
Sigma project.
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Armed with the
adeliverables from the
Define Phase, the Six
Sigma team begins
the detailed work in
the Measure Phase.
The objective of the
Measure Phase is to
evaluate how well
customer
requirements are
being met, and how
efficient the
organization Is in
meeting those
requirements.
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Cost/Benefit Analysis

Another important step within the Define Phase that is enabled with
Metastorm ProVision is a cost/ benefit analysis. This requires the
gathering of financial data to quantify costs and benefits. A net present
value calculation can then be performed, and a cost/benefit analysis
chart can be produced as a result.

Project Sales Administration Enhancements Acronym SAE

Name Discount #of Factored
Amount Frequency Rate Periods Present Value Probability = Present Value
SAE Software Development
25,000.00 monthly 0.50% 2 -49,627.48 0.95 -47,148.11
SAE System Implementation
5,000.00 monthly 0.50% 2 -9,925.50 0.95 -9,429.22
Total Costs: -59,552.98 -56,575.33
Name Discount # of Factored

Amount Frequency Rate Periods Present Value Probability Present Value

Reduced Order Delays

2,500.00 quarterly 1.50% 20 42,921.60 0.90 38,629.44
Sales Personnel Efficiency

1,000.00 monthly 1.50% 60 39,380.27 0.80 31,504.22
Total Benefits: 82,301.87 70,133.65
Net Present Value: 22,748.88 13,558.32

Rate of Return: 38.20% 23.97%

Metastorm ProVision Cost/Benefit Analysis Chart

The Measure Phase

Armed with the deliverables from the Define Phase, the Six Sigma team
begins detailed work in the Measure Phase. The objective of the
Measure Phase is to evaluate how well customer requirements are
being met, and how efficient the organization is in meetin g those
requirements.

The measurement data collected provides the basis for precisely
identifying the source and nature of existing problems that inhibit
meeting the customer requirements in an efficient manner. This is
accomplished by establishing a fact ual understanding (via modeling
and measurement) of the current processes. The investigation helps
narrow the problems that must be examined during the Analysis Phase.
These measurements also establish a benchmark against which
process improvements can be compared.
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As-Is Workflow Model

Before measurements can be taken, the Six Sigma team must
understand the flow of responsibility and how work is currently
performed within each process. To accomplish this, a current picture of
a process can be developed using a workflow model in Metastorm
ProVision. Creating a detailed model for each process provides the

Before . _

following advantages:
measurements can
be taken, the Six A Focus + A workflow model takes a large process and
Sigma team must renders it in manageable pieces for analysis.
understand the flow A Context + A workflow model puts critical problems in the
of responsibility and context of where and how they occur.
how work is curr ently A Targeted measurements + A workflow model identifies
performed within where and when the measurements should be taken.
each process. A Obvious causes + Modeling a process can expose the

obvious problems occurring in the process. The obvious

errors are occasionally A©@Jf ©AA© AqUarE@sdIUAE ECa C
because of the ease of identifying and correcting the

problem.

Using the SIPOC model as the high-level scope of the process, the Six

LE»%O] CCO] OC&aoacC>0C] aCUA GOnvakfoW EA EU@CCUCK
model for each process. The workflow model is a visual representation

of the process, which clearly shows:

A The beginning and end of the process .

A Each activity that makes up the process and the
sequence in which they occur .

>

Where decision points occur .

The organization or role responsible for each activity .

>

Where work is handed off from one organization to
another (a frequent source of quality problems and
inefficiencies).

A Where systems are invoked to support the process .

A Major deliverables moving from activity to activity within
the process.

A The complexity of the process (complex processes
usually have more quality problems than simple ones).
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‘ Data from Discovery Workflow Modeler:Fill Order
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Discovery shown in green

Using the workflow models as a guideline, the Six Sigma team develops
its sampling strategy. This strategy includes what to measure, how to
measure, how often to measure, etc.

The measurement data collected from Metastorm Discovery or created
within Metastorm ProVision can be directly exported to tools such as
Minitab, JMP or Microsoft Excel for detailed analysis in the third phase
of the DMAIC approach.

Process Discovery

>©C] aCUAOC+EauUEO©AGECEAC] OCEQ@COA] uCEs®
designed to enable faster and more accurate collection of data, process
understanding, and process metrics that can drive Six Sigma

measurement efforts.

Used for collecting and analyzing process data and performance
metrics on human-centric business activities, Metastorm Discovery
dynamically adapts to user responses and prompts the user with
guestions that capture relevant cause and effect insights into proce ss
activities as they unfold.

In the Measure Phase of Six Sigma projects, field users can employ
Metastorm Discovery to capture data through a handheld PDA or on
their PC as they engage in activities, ensuring that the data is timely and
accurate. The user-driven nature of the product reduces the need for

14 | Achieving Six Sigma with Metastorm Enterprise Www.metastorm.com

©Ce



costly consulting analysis and elimi nates the need to have external

observers document process activities. Instead process details are

recorded by those who are closest to the activities and have the best

6@ ©OAaC] @ E@%CUTY CCAighards-db BppreacliEnotoglyC ©C] ET &
results in a more accurate view of the process, but it also involves

process participants in Six Sigma activities early in the cycle, easing the

impact of change management issues.

Note: Activity Dashboard Report
FROM 4/14/2008 TO 4/25/2008 METASTORM
BETWEEN 00:00:00 AND 23:59:59 Discavery’
FullPath PctTime | Units | AvgTPU | MedianTPU |PctCost | AvgCPU Unit‘.'%lumePer
ay
Ticket processing 6143 730 2062 838 | 6143 8.25
Other Admin work 31.30 426 18.00 775 31.30 7.20
Provide help to others 15 55 37 .40 14.53 6.15 10.96
Training 111 13 2098 113 1.11 8.39
Total 100 100

Metastorm Discovery Activity Dashboard Report

Process Discovery allows organizations to capture information about all

steps in a process * including manual and off -line activities. As part of

the combined Metastorm Enterprise platform, the data capture d in

Metastorm Discovery can be leveraged by Metastorm ProVision as input

fUACOU ©il E@wC] gCu]l]acCEanCeAlUuoaacq @ C] @]l
with the goal of optimizing the process to meet specific strategic

objectives, such as minimizing costs, accele rating response time, or

improving productivity.

The optimized process can then be deployed and automated in the Six
Sigma Improve stage through Metastorm BPM.
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RACI Model

Determining responsibilities for different typ es of decisions is an
important part of Six Sigma programs. A typical model used for this
purpose is called RACI, which stands for Responsibility, Accountability,
Consultation and Inform. A RACI model is the product of the Metastorm

Us/ng Metastorm ProVision workflow model.

ProVision the Six
Sigma team can

identity the possible 2 .
failures that can 5 : -k £
occur for each Elg |8 |8 | % S E |s |B

Y7 5 2 =4 = =
activity. Once : EE 5 18 I3 E Ly
identified, three 2olE (2 (508 |5 [ |5 |2
aspects of those Activities g £ |2 |28 (& & & |& |&

. 1R Ord

failures can be T

. d and 1.1 Complete Order
/’eV/el/l;Q 0’ ; / 1.2 Check Order Correctness R
quant/ /ea. pOI-en[/a 1.3 Clarify Order with Customer R
failure effects, P e—— S
current controls, and P

.5 Correct Order R

rec Qmmeﬂ ded 1.6 Log Orderin Sales R
actions to reduce Yy ee——
1isk.

Metastorm ProVision Activity Involvement Matrix (RACI)

Failure Mode and Effects Analysis

FMEA® failure mode and effects analysis ° allows an assessment of the
risk to customers if a key process input were to fail. Using Metastorm
ProVision in the Measure Phase, the Six Sigma team can identify the
possible failures that can occur for each activity.

Once identified, three aspects of those failures can be reviewed and
qguantified: potential failure effects, current controls, and recommended
actions to reduce risk. A risk priority number, or RPN, can be developed
for each activity, and the activities with highest RPNs can be acted upon
first to minimize risk of failure.
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The cause and effect
model is an
Interactive analysis
tool for structuring
the problem
investigation during
the Analyze Phase.

Metastorm ProVision Failure Mode and Effects Analysis

The Analyze Phase

The objective of the Analyze Phase is to identify the root causes of
problems within the business processes. The analysis takes the form of
both process and data analysis. Process analysis examines how work is
performed. This analysis identifies inconsistencies, process disconnects
and other inefficiencies that lead to problems. Data analysis uses the
measurement data, gathered in the previou s phase, and evaluates it.
Data analysis can suggest patterns, tendencies or possible causes for
the problems.

Cause and Effect Model

Simulation variables can be changed and multiple simulation scenarios
+as suggested by potential problems defined in a Me tastorm ProVision
cause and effect model + can be completed to test variations to the
process. The analysis might also suggest the need for further data
collection to support problem identification.

The cause and effect model structures the root causes of the primary
problems in the business. This graphical representation of cause and
effect helps to visualize the impact relationship that problems have on
each other and serves as an interactive analysis tool for structuring the
problem investigation during the Analyze Phase. Its high-level broad
categories keep the Six Sigma team from concentrating on a single
problem area.
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