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What is a Process Model?What is a Process Model?

“Simply put, the Process Model is the way that work p y p , y
is divided in a value delivery system.”

— James B SwartzJames B. Swartz

A representation of a process and its related componentsA representation of a process and its related components 
presented in a time-dependent fashion.
The decision logic that may exist within the processThe decision logic that may exist within the process.



Benefits of Process ModelingBenefits of Process Modeling

Document current processes for standardization.p
Provide guidelines for new process members to 
reduce the learning curvereduce the learning curve.
Capture and analyze AS-IS processes.
D i / d i f TO BE iDesign / redesign process for TO-BE scenarios.
Test the design of a new process before 
embarking on an expensive development project. 



What is IDEF3?What is IDEF3?

The Process Description Capture Method.p p
The Object State Transition Description Method.
Supports descriptions at any desired level of detailSupports descriptions at any desired level of detail 
through Decompositions.
E l h f S i i lif hEmploys the concepts of Scenarios to simplify the 
structure of complex process flow descriptions. 
Supports the capture of multiple viewpoints.



Flow Charting vs Process ModelingFlow Charting vs Process Modeling

Flow Charting Process Modeling

Conveys process logic in Conveys process logicConveys process logic in 
an ambiguous manner

Conveys process logic 
with unambiguous syntax

Can capture varying levels 
of abstraction

Varying levels of abstraction 
cannot be captured

Does not provide information 
about the objects in a process

Embellishes the process with 
objects and simulation dataabout the objects in a process objects and simulation data



A Generic Process Modeling Tool ...A Generic Process Modeling Tool ...

Automates the IDEF3 method
Adheres to the method standard.
Provides background quality checking andProvides background quality checking and 
advisory support.
U ili S D biliUtilizes SmartDraw capability.



IDEF3 OverviewIDEF3 Overview

Section 1: Basic Elements of the
Process Diagram

Section 2: Documenting the ProcessSection 2: Documenting the Process
Flow

Section 3: Enhancing the ProcessSection 3: Enhancing the Process
Description



Basic Elements ofBasic Elements ofBasic Elements of Basic Elements of 
the Process Diagramthe Process Diagramthe Process Diagramthe Process Diagram

Processes
iLinks

Junctions



Elements of a DiagramElements of a Diagram



ProcessesProcesses

Function Action ProcessFunction Action Process

Activity Act
O iOperation

Event Scenario Decision

Procedure
Represented by

Verb-based Label

Node # IDEF Ref #

Unit of Behavior (UOB) boxes



LinksLinks

Purposep
Describe temporal, logical, conventional, or natural 
constraints between processes

Types of Links
Simple PrecedenceSimple Precedence
Object Flow
RelationRelation



Precedence LinkPrecedence Link

Express simple temporal precedence between p p p p
instances of one process type and another.
Each instance of the source process will completeEach instance of the source process will complete 
before the paired instance of the destination 
process can beginprocess can begin.

Turn on Login

1 2

computer

You have to turn on the computer before you can login.



LinksLinks



Precedence LinkPrecedence Link

The first of the constrained precedence links indicates that anyThe first of the constrained precedence links indicates that any 
instance of the source UOB must be followed by an instance of the 
destination UOB.



Precedence LinkPrecedence Link



Precedence LinkPrecedence Link



Object Flow LinkObject Flow Link

Indicates the participation of an object in two p p j
process instances.
Has the same temporal semantics as a precedenceHas the same temporal semantics as a precedence 
link.
Lack of an Object Flow link does not preclude theLack of an Object Flow link does not preclude the 
existence of an object participation between two 
processes

Paint Part

1 2

Dry Part
processes.

There is an object (Part) that is common 
to both processes.to both processes.



Relational LinkRelational Link

Commonly used relational (dashed) link relations:y ( )
Before Meets Starts Triggers
During Overlaps CausesDuring Overlaps Causes
After Finishes Enables

Activity BActivity A

(a)
21

(a)
1 1

22 22



Nonbranching ProcessNonbranching Process



JunctionsJunctions

IDEF3 junctions show convergence or divergence j g g
of multiple process flows and their timing.

Fan-in 
junction

Fan-out 
junction

2
junction

4
junction

61
J1 J2

3 5



JunctionsJunctions



JunctionsJunctions

ll llAsynchronous And — All 
preceding (or following) 
actions must complete (or 

& & Synchronous And — All 
preceding (or following) actions 
must complete (or start) 

start). simultaneously.

Asynchronous Or — One or Synchronous Or — One or OO y
more of the preceding (or 
following) will complete (or 
start)

y
more of the preceding (or 
following) will complete (or 
start) simultaneously

OO

start). start) simultaneously.

X
Exclusive Or — Exactly one of 
th di ( f ll i )X the preceding (or following) 
will complete (or start).



JunctionsJunctions
Junctions

Fan-in Fan-outFan in Fan out

XOR (X) AND (&) OR (O)

X
Synchronous Asynchronous

& &&

O

&

OO O



Junction SemanticsJunction Semantics

Fan-out (Divergence)
Junction Type Meaning

All succeeding process paths will eventually start, andAsynchronous “AND”& All succeeding process paths will eventually start, and
all processes on each path will eventually happen.
All succeeding process paths will start together,
and all processes on each path will eventually happen.

— Asynchronous AND

— Synchronous “AND”&

&

One or more of the following process paths will eventually 
start, and all of the processes on these paths will happen.
There will be a synchronized initiation of one or more 

th

— Asynchronous “OR”

— Synchronous “OR”

O

O
process paths.
Exactly one of the following process paths will be 
initiated, and only the processes on that path will happen.

— “XOR”X



Junction SemanticsJunction Semantics

Fan-in (Convergence)
Junction Type Meaning

All preceding processes must complete.— Asynchronous “AND”& p g p p

All preceding processes will complete simultaneously.

y

— Synchronous “AND”&

One or more of the preceding processes will complete.

One or more of the preceding processes will complete
simultaneously

— Asynchronous “OR”

— Synchronous “OR”

O

O
simultaneously.
Exactly one of the preceding processes will complete.— “XOR”X



Junction ExampleJunction Example



Junction ExampleJunction Example



Junction ExampleJunction Example



Junction ExampleJunction Example



Simple ProcessSimple Process



Simple ProcessSimple Process



Simple ProcessSimple Process



Simple ProcessSimple Process



Simple ProcessSimple Process



Some Concrete ExamplesSome Concrete Examples



Some Concrete examplesSome Concrete examples



Some Concrete examplesSome Concrete examples



Invalid ExamplesInvalid Examples



ReviewReview

P Function ProcessVerb based labelProcess u ct o ocess
Activity Operation
Action Event

Verb-based label

Process # IDEF Ref #

AsynchronousJunction
type

Junctions
Synchronous

type

Junction
type

Links
Precedence Link
Relational LinkRelational Link
Object Flow Link



Documenting theDocumenting theDocumenting the Documenting the 
Process FlowProcess FlowProcess FlowProcess Flow

Process Elaboration 
O jObjects 

Referents
Other Documentation



Process ElaborationProcess Elaboration

Process Label

El b i F

Process #

Elaboration Form
Process Label:
Process Reference Number:

Objects:Objects:

Facts:

Constraints:

Description:



Objects Linked to a ProcessObjects Linked to a Process

Paint Part

Object Types Instances of Object Typesj yp j yp

Entity
Location

Paint/Part
P i t B thLocation

Resource
Q

Paint Booth
Operator
P t QQueue

Transport
Part Queue
Conveyor



ReferentsReferents

Referents draw the reader’s attention to an 
important point or note.  
Referents are often used to:Referents are often used to:

Point to other model elements without showing an 
explicit process flow.explicit process flow.
Indicate a “Go-To” location in complex process flows.
Specify constraints on junctionsSpecify constraints on junctions.
Provide links to Object State Transition Networks.



ReferentsReferents

. . . simply point the reader to some other aspect of. . .  simply point the reader to some other aspect of 
the model that needs to be considered.

2 3

Object: 
Pur. Req. Negotiate price 

with vendor
Identify 
Supplier

&

1

2 3 

5J1 J2

&

Receive 
request for 
purchase

Prepare and 
dispatch 
purchase order

4 

5 J1 J2
Receive 
request for 
purchase

Scenario / 
Ordering 
Contracted 
parts

Object /
Contracted 
PartsParts



Other DocumentationOther Documentation

Glossaryy
Textual descriptions of the process elements.

Sources
Source material used in the construction of the process Sou ce e used e co s uc o o e p ocess
description.

Notes
Annotations resulting from the model review process.g p



Enhancing the Enhancing the 
Process Process 

DescriptionsDescriptions
Scenario

Scenario Objectives
Decompositions

Object State Transmission Networks



A ScenarioA Scenario

Scenarios are the organizing structure for IDEF3 g g
descriptions.

A scenario represents a commonly occurring situation.p y g

Different views can be different scenarios.

A base scenario is always needed.y



Paint Shop ExamplePaint Shop Example

Go-To/
Paint part

1/1
Paint
part

2 3
X

Dry
part

Test
coverage

1/1

1 2 3

Route to
next stop

4

“Painting a part in the 
company paint shop.”



Scenario ObjectivesScenario Objectives

Viewpointp
Determines what can be seen and from what 
perspective.

Purpose
Establishes the goal of the communication intended by 
the description.
Defines why the description is being developed, and 
specifies how it will be usedspecifies how it will be used.

Context
Establishes the subject of a descriptionEstablishes the subject of a description.
Establishes the subject as a part of a larger whole.
Creates a boundary within the environment.Creates a boundary within the environment.



DecompositionDecomposition

Purposep
Decreases complexity of a diagram.
Enables the capture of descriptions at varying levels ofEnables the capture of descriptions at varying levels of 
abstraction.
Provides the ability to model the same process from y p
different knowledge sources or different points of 
view.

Syntactically, a decomposition is just another 
IDEF3 process flow diagram.



DecompositionDecomposition

Typesyp
Objective view: Multiple view decompositions may be 
consolidated into an objective view--the view 
perceived by a neutral observer.  There can be only one 
objective view.
Role view: The view of a process as understood by, or 
from the perspective of, one individual, role type, or 
functional organization There may be more than onefunctional organization. There may be more than one 
role view of a process.



Purchase Order ExamplePurchase Order Example

Customer Supplier Del. Svc. Customer 
Places 
Order

1 1

pp
Processes 

Order

2 1

Transports 
Materials

3 1

Rec./Dis. 
Materials

4 11.1 2.1 3.1 4.1

Top-level Scenario:  p
AS-IS Order Process



Purchase Order ExamplePurchase Order Example

Customer Supplier Del. Svc. CustomerCustomer 
Places 
Order

1 1

Supplier 
Processes 

Order

2 1

Del. Svc. 
Transports 
Materials

3 1

Customer 
Rec./Dis. 
Materials

4 1

D iti

1.1 2.1 3.1 4.1

Decomposition:  
Customer Places Order

Sys. Cross      
Ref. Part # 
w/Order     
Details

Open 
Channel/Send 
File to Target 

Printer

Operator 
Enters Item 
Description

System 
Generates 

Pick Ticket 
File

5.1
Details

6.1 7.1
Printer

8.1
File



DecompositionDecomposition



DecompositionDecomposition



DecompositionDecomposition



DecompositionDecomposition

Uncertainty of the domain expert’s knowledge



Analyzing Objects & Object StatesAnalyzing Objects & Object States

Objects and their related processes can be studied j p
in an object-centered view by using the Object 
State Transition Network (OSTN).( )



The IDEF3 OSTN LanguageThe IDEF3 OSTN Language

Object State
Object
State
Label

Transition ArcTransition Arc

R f t R f tReferents
Locator

Referent 
Type/ID

Locator

Referent 
Type/ID

Asynchronous Synchronous
Referent Referent



The IDEF3 OSTN LanguageThe IDEF3 OSTN Language

Transition Arcsansition cs

Object State

Entry
Conditions

State
Description

Exit
Conditions

In the Objectj
State Elaboration



OSTN DiagramOSTN Diagram

Allows construction of an object-centered view.
Summarizes allowable transitions of an object in the 
domain.

OSTN
ReferentUsed to document 

data life cycles.
Object
State II

Scenario
Referent

Cuts across the 
process flow 
di

Process
Referent

Object
State IV

Obj

diagrams.
Characterizes 
dynamic behavior Referent

Object
S

Object
State I

dynamic behavior 
of objects.

State III



Paint OSTN (Focus Object: Paint)Paint OSTN (Focus Object: Paint)

Scenario Paint
covered byReferent covered by
new layer

1

Solid
paint on

t

Process / 
Test
coverage

Liquid
paint in

hi

Process /
Dry part

part 3machine

2
Process / 
Test
coverage

Paint 
covered by

polish
coverage
3



Eight ProcessEight ProcessEight Process Eight Process 
Design PrinciplesDesign PrinciplesDesign Principles Design Principles 



Principle IPrinciple I

Process design is a design activity.g g y
Primarily creative in nature

Find, copy, and adapt best practices

Primarily iterative in execution
Requires cost/performance/benefit/risk tradeoffsq p

Simulation analysis
ABC analysis

No one single solution 
Not complete until specifications are produced



Principle IIPrinciple II

Process design expertise is made up of a set of g p p
skills and the knowledge of how to apply those 
skills opportunistically.pp y

Constraint management / satisfaction
Recognize difference between requirements and design ecog e d e e ce be wee equ e e s d des g
goals 
Not a flow chart
Progress not necessarily made in a linear fashion
Should result in multiple alternatives that are subject to p j
tradeoff analysis



Principle IIIPrinciple III

“Object design” plays a central role in the process j g p y p
design.

Inputs and outputsp p
Resources
Intermediate objectsIntermediate objects
Interface objects
Object state transitionsObject state transitions
Object “quality” measures



Principle IVPrinciple IV

Processes must be specified to a level that can p
allow allocation to specific resources available in 
the execution environment.

Decomposition into sub processes
Termination condition of process designe o co d o o p ocess des g
Processes will change as the skills and capabilities of 
the people and machines change p p g



Principle VPrinciple V

Physical and logical input/output contiguity must y g p p g y
be maintained (Conservation Law).

Input/output of each process unit must be specified and p p p p
matched with the input available and the output 
required at the position of the process unit in the 
process flow
Drives decomposition
Highly dependent on object design



Principle VIPrinciple VI

There will always be failures that must be y
addressed.

Failure mode identification
Failure mode analysis
Failure detection sub process designFailure detection sub process design
Failure handling sub process design
Robustness relative to failuresRobustness relative to failures



Principle VIIPrinciple VII

Process design includes the design of process g g p
steps for by-product management.

waste or scrapp
identify
collectcollect
dispose 



Principle VIIIPrinciple VIII

Process design includes design of process steps g g p p
and objects for execution coordination and 
management.g

Concurrent processes
Resource allocationesou ce oc o
Work item prioritization
Status, performance, traceability, data collectionStatus, performance, traceability, data collection
Interface management



IDEF3 ModelsIDEF3 ModelsIDEF3 ModelsIDEF3 Models

Reading
Building



Reading IDEF3 ModelsReading IDEF3 Models

Study the context, purpose, and viewpoint to y , p p , p
understand the scope of the model.
Read process flow diagrams from left to rightRead process flow diagrams from left to right, 
starting with the leftmost process(es).  

Reading a diagram in this manner is called “performingReading a diagram in this manner is called performing 
a walkthrough.”

Examine carefully the description and elaborationExamine carefully the description and elaboration 
form of each element.



Building IDEF3 ModelsBuilding IDEF3 Models
Some practical guidelines—

Do not follow an XOR fan-out junction with an AND fan-
in junction.
Avoid multiple leftmost processes in a diagram: their 
interpretation is ambiguous. 

Use a fan-out junction preceding the multiple leftmost processes 
to clarify the process flow. 

When possible avoid nested fan out junctions to simplifyWhen possible, avoid nested fan-out junctions to simplify 
diagrams.
A fan-out junction immediately following a fan-inA fan-out junction immediately following a fan-in 
junction can indicate a missing process in the diagram.



ConclusionConclusion

IDEF3 documents current processes for p
standardization and provides guidelines for new 
process members to reduce the learning curve.p g
IDEF3 provides a mechanism to capture the 
temporal sequence of a process the decision logictemporal sequence of a process, the decision logic 
effecting the process, and the state transitions of 
objects within the processobjects within the process.
IDEF3 serves as a tool to analyze existing 
processes and design and test new processesprocesses and design and test new processes 
before embarking on expensive changes. 



IDEF3 Process ModelingIDEF3 Process Modeling

Review & QuestionsQ


