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Executive Summary 

Six Sigma is one of the primary quality initiatives of our time. In ČÜ ]Ğýă 

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 

customer satisfaction ratings and bottom line savings.  

The name Six Sigma is taken frÜÓĊČÅ©Ċ]ëëĀÜ]uÅýăĊăČ]ČÈăČÈu]ÏĊĀÜÜČăð If a 

product or process achieves a Six Sigma level of consistency, then it is 

experiencing only 3.4 defects per million  opportunities (DPMO). In other 

words, Six Sigma products and processes are 99.99966% consistent.  

Such impressive results are realized because Six Sigma projects follow 

a proven, five-ëÅ]ă© Ċ]ëëĀÜ]uÅĊÎØÜĜØĊkĞĊČÅ©Ċ]uĀÜØĞÓĊú+> 5)û: 

 

Á Define the problem area in objective terms  

Á Measure the performance of products and processes  

Á Analyze the problems to identify  root causes 

Á Improve the results by redesigning processes and 

reducing variation  

Á Control the processes to ensure the improvements are 

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:  

Á 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. 

Without an effective 
means to model, 
execute and monitor 
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. 



 

 

3   |  Achieving Six Sigma with Metastorm Enterprise www.metastorm.com 

Á >©Č]ăČÜĀÓĊ+ÈăuÜě©ĀĞĒ ± Takes business process 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 

inaccurate data to optimally leverage Six Sigma.  

 

Á Metastorm BPM® ± A complete Business Process 

Management Suite for roundtrip process life -cycle 

management including design, automation, analysis, 

and monitoring of an organÈĢ]ČÈÜØýăĊÅĕÓ]Ø-centric and 

integration-centric activities and processes. Business 

Process Management is integral to Six Sigma because it 

allows organizations to improve their most critical 

business processes and has a direct impact on cost, 

productivity, response time, visibility and profitability.  

 

Á 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.  

  

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 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 

ëĀÜÍ©uČĊÜkÍ©uČÈě©ăĊ]Ā©Ċk]ă© ĊÜØĊČÅ©ĊÜĀ½]ØÈĢ]ČÈÜØýăĊkĕăÈØ©ăăĊ½Ü]Ïă|Ċ

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: 

Á Project scope visually related in a business interaction 

model 

Á Critical requirements ÓÜ ©ÏĊk]ă© ĊĕëÜØĊúČÅ©ĊUÜÈu©ĊÜ¶Ċ

ČÅ©Ċ)ĕăČÜÓ©Āû 

Á Voice of the Customer Report 

Á Association matrices of critical goals to business 

deliverables and busine ss processes  

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

model for each business process  

Á Impacted roles optionally structured in an organization 

model 

Á Definition of the project requirements  

Á 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:  

Á Process Discovery 

Á TÅ©Ċú]ă-ÈăûĊĜÜĀÎ¶ÏÜĜĊÓÜ ©Ï, which aids in 

understanding the business process, and identifies 

where measurements should be taken  

Á FMEA 

Á 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: 

Six Sigma projects 
typically involve five 
phases:  Define, 
Measure, Analyze, 
Improve and Control 
(DMAIC). 
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Á Cause and effect model  

Á Association matrix showing the impact on critical goals 

by current problems  

Á +©Č]ÈÏ© Ċú]ă-ÈăûĊĜÜĀÎ¶ÏÜĜĊÓÜ ©Ï 

Á Simulation results of the current process highlighting 

process problems  

Á Collaborative analysis including Minitab, JMP and 

Crystal Reports 

Improve 

In the Improve Phase, solutions are proposed, developed, evaluated 

and implemented.  The primary outputs of this phase are: 

Á Opportunity  model 

Á  úNÜĊk©ûĊworkflow models showing possible solutions  

Á Simulation results of the proposed solutions to evaluate 

alternatives 

Á Association matrix comparing opportunities to problems  

Á 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 

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).  
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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 

from an organizational standpoint.  It may encompass multiple key 

business processes performed by the organizations shown in this 

model, as well as show the organizational boundaries within the 

business, and the primary relationships between both internal and 

external organizations.  

Since the entire enterprise is too large to address during a single 

project, a typical Six Sigma effort covers a portion of the business 

referred to as the business domain.  The region in the center of the 

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.   

 

                    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 

Metastorm ProVision 
produces a Business 
Interaction Model  
that illustrates the 
impacted 
organizations, the 
customer base, and 
the customer 
requirements. 
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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.   

 

 

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.  

Critical to

Process

Requirements

(CTP)

Eliminate

In-Queue

Time

Critical to

Delivery

Requirements

(CTD)

Price Widgets

Competitiively

Critical to Cost

Requirements

(CTC)

Test All

Widgets for

Compliance

Decrease

Material

Handling
Pakcage

Product

Appropriately

Design

Quality into

Product

Decrease

Warranty

Claims

Critical to

Quality

Requirements

(CTQ)

Reduce

Product

Returns

Reduce

Production

Overhead

 Reduce

In-Transit

Time

Produce

Widgets

Within

Specifications

Quality Widget

Critical

Requirements

Use

Widgets

with Little

Training

Metastorm ProVision Critical Requirements Model 
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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 cri teria 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 suppliers, 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. 

 

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.   

 

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

ëĀÜu©ăăý SIPOC 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 models define the high -level process participants that are 

included in the scope o f this Six Sigma project. The SIPOC model 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 built using >©Č]ăČÜĀÓĊIĀÜUÈăÈÜØýăĊL5IA)Ċ

modeler: 

 

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.  

Component Parts

Venture Capital

New Technology

Completed Order

Fill Order

Capital

Markets

Component

Vendors

Research

Community

Manufacturing

Companies
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Typically, customer- ĀÈě©ØĊĀ©õĕÈĀ©Ó©ØČăĊ]Ā©Ċ]  Ā©ăă© ĊkĞĊČÅ©ĊkĕăÈØ©ăăýĊ

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. 

 

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.  

  

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.  
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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.  

 

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.  

 

Armed with the 
deliverables 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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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 

following advantages:  

Á Focus ± A workflow model takes a large process and 

renders it in manageable pieces for analysis.  

Á Context ± A workflow model puts critical problems in the 

context of where and how they occur.  

Á Targeted measurements ± A workflow model identifies 

where and when the measurements should be taken.  

Á Obvious causes ± Modeling a process can expose the 

obvious problems occurring in the process. The obvious 

errors are occasionally Ā©¶©ĀĀ© ĊČÜĊ]ăĊúÏÜĜ-Å]Ø½ÈØ½Ċ¶ĀĕÈČûĊ

because of the ease of identifying and correcting the 

problem.  

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

LÈ½Ó]ĊČ©]ÓĊĕă©ăĊ>©Č]ăČÜĀÓĊIĀÜUÈăÈÜØĊČÜĊkĕÈÏ Ċ]ØĊú]ăĊÈăûĊworkflow 

model for each process.  The workflow model is a visual representation 

of the process, which clearly shows:  

Á The beginning and end of the process . 

Á Each activity that makes up the process and the 

sequence in which they occur . 

Á Where decision points occur . 

Á The organization or role responsible for each activity . 

Á Where work is handed off from one organization to 

another (a frequent source of quality problems and 

inefficiencies) . 

Á Where systems are invoked to support the process . 

Á Major deliverables moving from activity to activity within 

the process.  

Á The complexity of the process (complex processes 

usually have more quality problems than simple ones).  

  

Before 
measurements can 
be taken, the Six 
Sigma team must 
understand the flow 
of responsibility and 
how work is currently 
performed within 
each process.  
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 Ċ>©Č]ăČÜĀÓĊIĀÜUÈăÈÜØĊú ă-5ăûĊVÜĀÎ¶ÏÜĜĊ>Ü ©ÏĊĜÈČÅĊ ]Č]Ċ¶ĀÜÓĊ>©Č]ăČÜĀÓĊ
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  

>©Č]ăČÜĀÓĊ+ÈăuÜě©ĀĞĒĊÈăĊ]ØĊÈØČ©Ā]uČÈě©ĊëĀÜu©ăăĊ ÈăuÜě©ĀĞĊČÜÜÏĊ

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 

questions 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 
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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  

ĕØ ©ĀăČ]Ø ÈØ½ĊÜ¶ĊČÅ©Ċ]uČÈěÈČÈ©ăýĊ ©Č]ÈÏăðĊThis hands-on approach not only 

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.    

 

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 

¶ÜĀĊÓÜ ©ÏÈØ½Ċ]ØĊú]ăĊÈăûĊëĀÜu©ăăĊ]Ø Ċ]Ø]ÏĞĢÈØ½ĊëÜČ©ØČÈ]ÏĊÈÓëĀÜě©Ó©ØČăĊ± 

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 

ProVision workflow model. 

 

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 

quantified: 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. 

 

 

 

 

 

Using Metastorm 
ProVision the Six 
Sigma team can 
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risk. 
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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.   

The cause and effect 
model is an 
interactive analysis 
tool for structuring 
the problem 
investigation during 
the Analyze Phase. 


