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GLOSSARY OF TERMS and

ASSOCIATED TERMS
AIA (American Institute of Architects) - A professional organization of licensed architects.
Agent - A component of a data flow diagram that represents a producer or consumer of data.

Activity - A smaller, more specific portion of a subprocess.

Business Process  - A series of value-added tasks that are linked together to turn input into a product or service output.

Constraint - A control or restriction on the operation of a process.  Constraints may include policies, procedures, rules, regulations, or standards that govern or regulate how, when, and if a process is performed.  A constraint is represented as an arrow that enters the top of a context diagram.  Using IDEF0 terminology, a constraint is the equivalent of a control.

Context Diagram - A representation of a major process, consisting of  boxes (identified with verb names) and arrows (identified with noun names).

Customer - A person who defines requirements for a process and receives a process output.

Data Flow Diagram - A form of flow chart that represents the flow of data between processes and storage locations, but does not represent when or why data moves from one process or storage location to another.

Data Model - A plan for the definition and organization of information stored in a database.

Data Store - A component of a data flow diagram that represents a data storage location.

Decomposition Diagram - A graphical representation of the components of a process or subprocess.  The subprocesses are shown as boxes (identified with verb names) and arrows (identified with noun names).

IDEF (Integrated Computer Automated Manufacturing Definition) - A modeling technique used to aid in the development of process and data models.

Input - Material or information that is consumed or transformed by a process to produce output.  An input is represented as an arrow entering the left side of a context diagram.

ISO (International Organization of Standardization) - A non-governmental organization established to promote the development of standardization and related activities in the world with a view toward facilitating the international exchange of goods and services.

Key Data Element - An element that is shared by multiple functions and may be used to link the functions and associated data together.

Major Process - An overall (top-level) business process that may be modeled.

Metadata - Data that defines the characteristics of an entity or attribute, such as definitions, sources, domains, units of measure, etc.

Node Tree Diagram - A graphical representation that shows a hierarchical view of a process being analyzed, much like an organizational chart shows a hierarchical view of a department.

Normalization - The process of standardizing data element names, formats, definitions, and usage.

Output - Products, information, or services provided to another individual or work group. An output is represented as an arrow exiting the right side of a context diagram.

Process Model  - A graphical and natural language representation of the interaction of business activities and the resources necessary to produce output. 

Producer - A person responsible for the operation of a process.

Purpose Statement - A statement that defines why a process is being modeled, what the model will show, and what a reader can learn from the model.
Resource - Person, machinery, and/or equipment that provides and channels energy needed to perform a process.  A resource is represented as an arrow that enters the bottom of a context diagram.  Using IDEF0 terminology, a resource is the equivalent of a mechanism.

ROI Model (Return on Investment Model) - A model used to calculate a payback date when the savings of a new process or system will equal the total costs of the development and implementation of the process or system.

Scope - The boundaries of an entire system, or of a specific component activity. 
Standard - An accepted guideline that provides the framework for how data will be formatted for implementation within an information system.

Subprocess - A smaller, more specific portion of a major process.

Supplier - A person who is responsible for furnishing process input according to the requirements of a producer.

Task - A smaller, more specific portion of an activity.

TSSDS (Tri Services Spatial Data Standard) - The DoD standard for geospatial data, including graphic and tabular specifications for individual data elements.

Viewpoint - The perspective of the individual creating a process model.

Workflow Diagram - A step-by-step visual representation of the components and order of a process.
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SECTION 1

INTRODUCTION
1.1
PURPOSE AND SCOPE

The purpose of this document is two-fold.  The first four sections of the document are designed to introduce the reader to the concepts and techniques of process modeling and data modeling.  Section 5 provides guidance for implementing process and data modeling projects.  The document does not attempt to cover all aspects of process and data modeling, as both can become extremely complex.  Instead, it is intended to provide a general understanding of the approaches that may be taken to modeling processes and data, the types of information that are required, and the levels of documentation that should be generated during process and data modeling efforts.  Analysis templates and supporting information is provided in the Appendices.

1.2
GOALS

The goals of this document are to:

· Provide an understanding of the benefits of process and data modeling;

· Outline the qualifications of modeling team members;

· Identify and define process components;

· Provide a methodical approach to modeling;

· Identify and define model components;

· Introduce the concepts of process diagramming;

· Provide examples of process documentation;

· Introduce techniques for data element identification and definition;

· Introduce techniques for identifying key data elements;

· Explain the benefits and use of existing standards;

· Provide an overview of developing a data model;

· Provide guidance for implementing process and data modeling projects.

1.3
INTENDED AUDIENCE

This document is intended to address those individuals who are responsible for the effective management and execution of business processes.  It is also intended for those who are responsible for processes that may need improvement.  It is not intended to be a detailed guide for those who will be performing intense process and data modeling tasks.

SECTION 2

THE BASICS OF PROCESS MODELING

“A business process is defined as a series of successive activities by which tasks are performed.  These processes extend throughout the organizational framework in which they take place.  They define the enablers and techniques employed, and the manner, the sequence, and the process in which the activities are executed.  Business processes unite the databases and the organization.”

Modeling is one of the most effective techniques for understanding and communicating information.  “A process model is a graphical and natural language representation of the interaction of business activities and the resources necessary to produce output.”
  In a process model, non-essential detail is eliminated, which reduces the apparent complexity of the process being studied.  Diagrams are used to provide most of a model’s structure.  However, well-written definitions of the objects appearing in the model, as well as supporting text, are also critical to effective modeling.

2.1
WHY MODEL PROCESSES?

Process modeling allows you to look at a process in depth, so that the details and characteristics of the process can be analyzed, understood and communicated to others.

“There are many reasons that might motivate a process modeling project. Among some of the more common ones are:

· To serve as a training guide for a business process:  One of the general rules of business is that the longer a document is, the less it will be read.

· To document what the business does (AS-IS):  If faced with an organizational change, a process model can document important activities and can be used to guarantee that critical activities are properly staffed.  Process modeling also identifies staffing changes very early in the process - alleviating many of the uncertainties which lead to decreased morale.

· To prepare for change and save time during change:  When a new approach to a process is proposed, process modeling is a valuable technique that may be used to gain consensus on what is being done and quickly propose alternative new approaches.

· To identify data requirements:  Processes often include the collection or creation of duplicate, unnecessary, or incorrect information.  Process modeling helps to identify process data requirements so steps can be taken to streamline data collection and increase data integrity.  Identification of data requirements is also a critical step toward the development of data standardization across processes and organizations.

· To test:  What-if scenarios may be modeled and tested in efforts to improve and/or streamline an existing business process to remain competitive or to incorporate new technologies or manufacturing processes.

· To correct:  Problems are often identified without a clear understanding of the underlying cause.  Process modeling is an effective tool for the identification of issues and processes that may affect seemingly unrelated issues. 

· To be in compliance with government mandated regulations:  Emerging government regulations require that processes be modeled to identify procedures, metrics, resources, data requirements, etc.  One such document is DoD 8320.1-M-1, Data Standardization Procedures.

Process modeling techniques provide methods to help improve the effectiveness (doing the right thing), efficiency (doing it the right way), and adaptability of business processes.

2.2
WHO SHOULD MODEL PROCESSES?

“The best models are developed by a small group of individuals who possess a variety of perspectives about the activity being modeled.  In almost every case, no single individual is able to develop an accurate, detailed model of an entire complex business activity.  To achieve effective business process modeling, individuals from different departments and different viewpoints must work together to analyze the business processes.  Assembling in a "workshop" maximizes the synergy of the participants, as ideas can be presented, refined and validated on the spot.

Models should be reviewed by holding a model review session.  The meeting should include project sponsors, project management, business process experts, and other individuals who may be impacted by the results of the model, but may not have been a part of the development team.”

2.3
WHAT TO MODEL

If you have identified a need to model a system or process, a determination should then be made about what to model.  Modeling the wrong process may not add value or worse, may waste valuable resources.

Processes that are to be modeled should be selected based on a number of criteria including, but not limited to:

· The level of control that you have;

· The frequency with which the processes are performed;

· The organizations that are involved in the process;

· The financial significance of the process;

· The time, cost and resource requirements;

· The level of management support;

· The probability of success.

Further discussion about identifying the limits and scope of specific processes will be discussed in Section 2.7.3.2 of this document. 

2.4
WHAT DEFINES A PROCESS?

What is a process?  Almost everything you do can be identified as a process.  A process is defined as “a series of value-added tasks that are linked together to turn input into a product or service output.”
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Figure 2- 1:  Process Overview

Every process is based on the exchange of products and/or services between a producer, suppliers, and customers.  The producer is the person who is “responsible for the operation of the process.  Suppliers furnish the input according to the requirements of the producer.  Customers define the requirements for and receive the process output.” 
  “The start and ends (input and output) are the process boundaries.”


The manner in which a process is performed is affected by constraints and resources.  A constraint is a control or restriction that determines how the process is completed.  Resources are used to carry out the process.

2.4.1
INPUTS

As mentioned previously, inputs are furnished by suppliers.  “Inputs represent material or information that is consumed or transformed by the process in order to produce the outputs.”
  

“Inputs are the information, materials and resources you need to create products or services.  They are the starting point of the production process.”
  Though it is possible for processes to have no inputs, most processes do require at least one input to be completed. 

2.4.2
OUTPUTS

Outputs are received by customers.  They are “the products, information, or services you provide to another individual or work group.  They are the end points or results of the process.”
  Each process must have at least one output.  Processes that have no outputs may be unnecessary or inefficient and should be considered for process improvement modifications or complete elimination.

2.4.3
RESOURCES

Resources are used to perform processes and may include “people, machinery, and/or equipment which provide and channel the energy needed to perform the process”.
  Resources perform the processes but are not consumed by the process.  Every process has at least one resource.

2.4.4
CONSTRAINTS

A constraint is a control or restriction on the operation of a process.  Constraints “govern or regulate how, when, and if a process is performed, and which outputs are produced.”
  Constraints may be policies, procedures, rules, regulations, or standards that directly affect a process.  Constraints influence a process but are not transformed or consumed by the process.  Every process has at least one constraint.  No process is free from all restrictions.

2.5
IDENTIFYING PROCESS COMPONENTS
Process modeling involves the identification of a process’s major components and each component’s outputs, inputs, resources, and constraints.  The overall process being modeled is identified as the major process.  The major process may be broken into smaller processes identified as subprocesses, activities, and tasks, as shown in Figure 2-2.  A subprocess is a smaller, more specific portion of the major process.  An activity is a smaller portion of a subprocess and a task is a portion of an activity.



Figure 2- 2:  Process Components
Though each level is more distinct than the previous one, all levels have common characteristics.  

· Each major process, subprocess, activity and task should be identified as “an action or series of actions that have purpose and create some kind of output”.

· Each should expend some form of energy.

· Each should occur over some period of time.

· Each should be clearly defined and assigned a unique name.  Names should be in the form of verbs or verb phrases because each process should perform an action.

There are many techniques that may be used to represent major processes, subprocesses, activities, and tasks.  Section 3 of this document provides specific instructions for identifying and representing process components.

2.6
A METHODICAL APPROACH TO MODELING

A methodical approach must be taken when modeling business processes.  This will help you stay focused and save time and resources.  Procedures should be defined and followed throughout the modeling process.  The procedures should be based on the following steps, which are used in describing a business process:

1. Inventory existing documentation.

2. Examine current procedures.

3. Document according to the selected techniques.

4. Give feedback to and get approval by the involved individuals.

5. Report to the project management team.

[image: image3.wmf]Documentation


Figure 2- 3:  Modeling Approach
Modeling a process involves identifying the components of the process you have selected.  This includes:

· Defining the output and input involved in the process;

· Listing the major process and subprocesses that advance from the inputs to the outputs;

· Identifying activities, tasks, and decisions that link the subprocesses together.

When the major components have been identified, you may begin diagramming.  Well defined diagrams give an accurate picture of the order of the work procedures and the path of documents in the process.  There are many types of process diagrams, the most common being based on the Integrated Definition Language (IDEF) methodology.  A brief history of the IDEF modeling methodology may be found in Appendix A.

A process model is not complete until the processes are well documented.  Supporting documentation should “provide direct traceability from each task to the organization’s business plan and the organization’s critical success factors.”

Additional information, specific procedures and sample templates for process modeling are included in Section 3 of this document.

2.7
MODEL COMPONENTS

It is easy to think of a process model as a diagram that illustrates the components and flow of a process.  However, there are other components that must be included for a model to be complete.  The three components of a process model are:

· Diagrams

· Definitions

· Supporting Text

Explanations and uses of each type of component are provided in the following Sections.

2.7.1
DIAGRAMS

“The purpose of diagrams is to give the user a clear and concise schematic picture of a (limited) number of factors of business processes with or without a short prose explanation.”
  Diagrams are composed of boxes and arrows.

Boxes are used to represent activities and should always have verb names.  They are usually evenly spaced along a diagonal from the upper left to the lower right of the page.

Arrows represent the resources needed by and produced by the activity and should always have noun names.

Based on the IDEF0 methodology, the relationship between an activity and an arrow is determined by the side of the activity box to which the arrow is attached:

· right side represents an output;

· left side represents an input;

· bottom represents a resource;

· top represents a constraint.

“An IDEF0 model is composed of three types of diagrams:

· Context Diagrams 

· Node Trees

· Decomposition Diagrams

Each displays a different perspective and level of detail on the scope and interrelationships of the activities of the model.”
  Each type of diagram will be discussed in detail in Section 3 of this document.

2.7.2
DEFINITIONS

For a model to be accurate and useful, definitions of all model components and arrows must be included.  Short process and arrow names do not provide enough information to clearly identify and define activities and resources.   Definitions should be clear enough to be understood by an individual who is not directly involved with the business process being modeled.  To ensure that the definition document is accurate and complete, it is highly recommended that definitions be entered at the time of the activity or arrow creation.
2.7.3
SUPPORTING TEXT

Supporting text is as important as the process and arrow definitions.  Supporting text often communicates much of the process information to those reviewing the process model.  The models provide an overview and logical structure, but they do not contain enough information to stand on their own. The supporting text provides detailed information about the purpose and procedures of the activities in the model.  The process model's purpose, scope, and viewpoint must be decided and documented before beginning to diagram the process.

2.7.3.1
Purpose

No model should be created without a clear purpose.  A Purpose Statement should be written at the beginning of the modeling project.  “Components of a Purpose Statement should answer the following questions:

· Why is the process being modeled?

· What will this model show?

· What can readers of the model do with it?”

Once written, the Purpose Statement should not change.  The Purpose Statement helps to keep the team focused throughout the modeling project.

2.7.3.2
Scope

“One of the primary benefits of constructing a process model is the clarification of the scope of an entire system, as well as for specific component activities.”
  “The scope has two components: breadth and depth.  The breadth of the model defines the lateral borders of the effort, in contrast to the depth of the scope that defines the level of detail of activity decomposition.”
  It is common for the scope to fluctuate slightly in the beginning of the modeling effort.  Defining the scope of a process model defines the boundaries of the effort.  This helps you to remain focused and to know when the effort is complete.

2.7.3.3
Viewpoint

As previously stated, the best process models are developed by a group of individuals with varying perspectives about the process being modeled.  Although multiple participant viewpoints are necessary to ensure a robust model, a given model must be constructed with a single viewpoint.  The viewpoint represents the perspective of the individual who creates the model.  This viewpoint should be clearly documented to eliminate confusion and clarify issues that may arise concerning the final process model.

SECTION 3

MODELING A BUSINESS PROCESS

As mentioned in Section 2.6, a methodical approach must be taken when modeling business processes.  This Section is designed to take the reader through a step-by-step method for analyzing and documenting a business process.  The process will include the following steps:

1. Inventorying existing documentation.

2. Examining current procedures.

3. Documenting according to the selected techniques.

4. Obtaining feedback and approval from the involved individuals.

The sample process that will be used for this exercise is the Navy As-Built process.  The process models and supporting information used in this Section were provided by Mr. Bobby Bean from Patuxent River Naval Air Station, Maryland.  A complete set of model documentation for the As-Built process is included in Appendix H.

3.1
INVENTORYING EXISTING DOCUMENTATION

The first step of modeling a business process is to gather and examine all available information about the process.  “Documentation that was done in the past can be an important enabler in documenting the processes.”
  Materials such as function and task descriptions, procedures, instructions, standard forms, process documentation, organizational charts and any other supporting documentation should be collected and inventoried.  Documentation may be organized into the following categories:

· Organizational documents - an organization’s mission, values, long-range objectives, critical success factors, and visions.

· Manuals - define what needs to be done and are conceptual in nature.

· Procedures - define the major processes that exist within the organization.  They answer what, when, who, and where at a department or functional level.

· Instructions - define how an assignment is accomplished and provide detailed instructions on how the individual performs.

· Records - provide an audit trail proving that the required tasks or activities were completed.

Creating a simple inventory of the materials collected will save time when researching and referencing existing information throughout the modeling process.  An inventory listing should include the name, date, source, format, and brief description of the document.  Figure 3-1 represents a sample Document Inventory Template.  A blank Document Inventory Template is included in Appendix B.

NAME
DATE
SOURCE
FORMAT
DESCRIPTION

Enter document name.
Enter document date
Enter document source
Enter document format
Enter a brief document description.

1.  P-72 Cat Code

     Manual
8/97
John Smith
Hardcopy
Manual that defines the usage and category of all DOD facilities.

2.







3.







4.







5.







Figure 3- 1:  Document Inventory Template
3.2
EXAMINING CURRENT PROCEDURES

Current procedures must be reviewed to determine the availability and types of process descriptions.  As mentioned in Section 2.2, the best models are developed by a small group of people with varying perspectives about the activity being modeled.  Information about current procedures may be obtained from workshop and  interview sessions and should be relevant to specific process inputs, outputs, procedures, deadlines, standard forms, frequency, etc.

The following six questions should be answered if a process is to be fully understood:

1.  Who - is involved in the process?

2.  What - is involved in the process?

3.  When - does the process take place?

4.  Where - does the process take place?

5.  Why - does the process take place?

6.  How - does the process take place?

A modeling effort can easily expand beyond the initial boundaries.  This can be avoided by writing down the questions to be answered at the beginning of the effort.  When the questions are sufficiently answered and documented, the modeling effort should be complete. 

3.2.1
WORKSHOPS

Examining current procedures is most effective in workshop sessions where the team members can discuss the procedures from different viewpoints.  Workshops should be facilitated by a single individual who has experience with process analysis and modeling techniques.  Though not  required, familiarity with the process being modeled is also beneficial.  The most useful information is obtained when the entire process is reviewed from beginning to end.  This ensures that information about the Major Process, Subprocesses, Activities and Tasks will be included in the analysis.  

Workshop sessions should allow for open discussion, but care should be taken to cover one topic at a time and to stay within the boundaries of the specified process.  To ensure that all necessary information is discussed, it may be beneficial to use the interview questions listed in the following section as guidelines.

3.2.2
INTERVIEWS

Information gathered in workshops should be supplemented with information collected during interviews.  Interviews should be conducted with individuals who are associated with the process, but are not included in the workshop sessions.  The following is a list of questions that should be addressed in the workshop sessions and interviews.  

1.  What activities within the organization are you responsible for?

2.  What products / services are produced by the activity?

3.  Where does the output (deliverable) go?

4.  What do you need to produce this deliverable?

5.  Who do you depend on to provide these products / services to you?

6.  What are your requirements for each of these products / services?

7.  What do you do with the products / services you receive?

8.  What begins the process?

9.  What constrains the process?

10.  What are the rules / regulations / legislation that must be adhered to in order to complete the process or deliver the desired output?

11.  Who participates in the process?

12.  What mechanical / automated devices facilitate the process getting done?

13.  What systems, forms, reports support the process?

14.  Where does each Input, Constraint, Resource come from?

A blank Interview Template for obtaining process information is included in Appendix C.   An interview template for obtaining process improvement information is also included in Appendix C.

3.2.3
ORDER OF ANALYSIS

The business process should be analyzed in a consistent, methodical order.  This will allow the process model and documentation to be more uniform and easier to understand.  The recommended order of analysis is as follows:

1.  Purpose

2.  Viewpoint

3.  Scope

4.  Outputs

5.  Inputs

6.  Resources

7.  Constraints



Figure 3- 2:  Order of Analysis
“The recommended order of operations is first to define the model's purpose, then to decide on the model's viewpoint, and finally, to identify the model's scope.”
  This will establish why the modeling effort is being done, who will create the final model, and what process will be modeled.  

After the purpose, viewpoint and scope have been completed, analysis of the process may begin.  One of the easiest ways to begin the analysis is to identify the outputs of the process.  Outputs may include reports, forms, drawings, or other identifiable products.

Following identification of the outputs, process inputs should be listed.  Inputs are information or products that are consumed or changed by the process.

After the outputs and inputs have been listed, the resources should be identified.  Resources may include people, equipment, computers, software etc.

Finally, the process constraints should be included. Constraints impact how the process is performed and may include policies, procedures, rules, regulations, laws, and standards.  Constraints, unlike inputs, are not consumed or changed by the process.

3.3
DOCUMENTING THE PROCESS

There can not be enough emphasis placed on the value of process documentation.  Some of the primary benefits of process documentation are:

· To provide insight into business processes;

· To provide a basis for the analysis and evaluation of business processes;

· To aid in the transfer of knowledge between people and over time.

As previously stated, a process model consists of diagrams, definitions, and supporting text.  The inclusion of pictures and definitions provides a more complete and understandable set of documentation than simple written descriptions of a process.  Prior to beginning the analysis and documentation process, the level of detail of the documentation must be decided upon.  “It is important to make sure that all of the processes are documented in the same manner at an appropriate level of detail.”

To ensure that process documentation is complete, it should be created as the analysis is performed.  Though exact wording and organization may change throughout the process, the concepts and a reasonable level of detail should be recorded for each component of the process.  This will ease the overall documentation process and ensure an accurate and complete record of the process model.

Care should be taken to avoid the “wording trap”.  Time is quickly wasted when exact wording is over-emphasized during the analysis process.  Do not let the struggle for “the perfect word” take precedence over analyzing the process. 

3.3.1
DEFINING THE PURPOSE, VIEWPOINT AND SCOPE

The Purpose Statement should briefly explain why the process is being modeled, what the model will show, and what readers can do with the model.  The purpose statement should start with “This model will be used to…”.  Once written, the Purpose Statement should not change throughout the modeling process.

The Viewpoint of the model should be clearly stated to avoid confusion and maintain the focus of the analysis.  The Viewpoint should be a role, title, or department.  Once written, the Viewpoint should not change throughout the modeling process.

The Scope defines the boundaries of the modeling effort.  The boundaries should include the beginning and ending points of the process being modeled and the level of detail to which the process will be modeled.  The Scope should state what the model will do and what the model will not do.  It is possible to model a process beyond the level of effectiveness.

The Scope may change slightly throughout the modeling effort, but major modifications should be avoided.  Care should be taken to remain within the boundaries of the Scope if a modeling effort is to be completed.  A Model Definition Template is included in Appendix D to record the model Name, Purpose, Viewpoint and Scope.

3.3.2
DOCUMENTING THE MAJOR PROCESS

The overall process to be modeled is known as the Major Process.  The Major Process and all other components of a model should be named and defined.  Process names should be verbs or verb phrases.  “Definitions do not need to be long, but they should fully explain what the action in each activity is, and should be documented at the time of creation.”
  The Scope statement should be used to create a definition of the overall process that is being modeled.  A Major Process Definition Template is included in Appendix E.

In the As-Built example, the Major Process name and definition are as follows:

Name:  Value Asset (As-Built)

Definition:
Within this function, Public Works (PW) employees derive an updated value of base facilities following construction or capital improvements.  This updated value is entered into the Naval Facility Asset Data Base (NFADB) and into Navy Property Records.

3.3.2.1
Identifying And Defining Outputs And Inputs
After the process has been defined the outputs should be listed, followed by the inputs.  Outputs and inputs should be named with nouns because outputs represent products, services or information, and inputs represent materials or information consumed or changed by the process.  Every process should have at least one output.  However, it is possible for a process to have no inputs if the process does not consume or change anything.

The As-Built Major Process name, definition, outputs and inputs are shown in the Major Process Input/Output Template in Figure 3-3 on the following page.

A blank Major Process Input/Output Template is provided in Appendix E.  Only one such template should be completed because the Major Process represents the highest level of the process that is being analyzed.

MAJOR PROCESS INPUT / OUTPUT TEMPLATE

INPUTS
PROCESS
OUTPUTS

LIST PRODUCTS/ SERVICES NEEDED TO COMPLETE THE PROCESS.
IDENTIFY THE MAJOR PROCESS BEING ANALYZED.
LIST PRODUCTS / SERVICES GENERATED FROM THE PROCESS LISTED.

 FORMCHECKBOX 
 As-Built Request
Name: 

     VALUE ASSET (AS-BUILT)


 FORMCHECKBOX 
 Updated Property Record

 FORMCHECKBOX 
 Initial Asset Description

 FORMCHECKBOX 
 Project Folder

 FORMCHECKBOX 
 Contract Folder

 FORMCHECKBOX 
 Engineering Documentation

 FORMCHECKBOX 
 Government Estimate


Definition:
    Within this function, PW  

    employees derive an updated  

    value of base facilities 

    following construction or 

    capital improvements.  This 

    updated value is entered into

    the Naval Facility Asset Data 

    Base  (NFADB) and into Navy

    Property Records.
 FORMCHECKBOX 
 Red Line Acknowledgement

     Letter

 FORMCHECKBOX 
 Notification of Discrepancy

 FORMCHECKBOX 
 Completed As-Built Folder

 FORMCHECKBOX 
 As-Built Index Record

 FORMCHECKBOX 
 As-Built drawing





Figure 3- 3:  Major Process Input/Output Template
To ensure complete and accurate documentation, each output and input should be defined at the time they are listed.  The following is a sample of the As-Built Major Process output and input definitions.  A complete set of the definitions is included in Appendix H.  A blank Input/Output Definition Template is provided in Appendix E.

INPUT / OUTPUT DEFINITION TEMPLATE

NAME
DEFINITION
DESTINATION

As-Built Index

Record
A record in an electronic index used to locate the As-Built drawing by contract number, building num., and project num.
Gather Asset Information

As-Built

Drawing
The "As-Built" drawing is part of a facility's engineering. Documentation. It is developed by copying the red-line drawing onto the original design drawing and is the official drawing of record that captures how the facility was actually constructed.
Border

As-Built Request
Asset valuation staff receive the evaluation assignment that includes some general background information to identify the asset. The staff proceeds to gather information needed to better identify the asset.
VALUE ASSET (AS-BUILT)

Identify Asset

Figure 3- 4:  Input/Output Definition Template
3.3.2.2
Identifying And Defining Resources And Constraints
After the outputs and inputs have been documented, the resources should be listed, followed by the constraints.  Resources and constraints should be named with nouns because resources  represent people, machinery, or equipment that are not consumed by the process.  Constraints represent policies, rules, laws, etc. that regulate the process.  Every process should have at least one resource and one constraint.

The As-Built Major Process resources and constraints are shown in the Resource/Constraint Template in Figure 3-5.

MAJOR PROCESS RESOURCE / CONSTRAINT TEMPLATE

RESOURCES
PROCESS
CONSTRAINTS

LIST PEOPLE, 

MACHINERY OR

EQUIPMENT USED TO

PERFORM THE PROCESS.
IDENTIFY THE MAJOR PROCESS BEING ANALYZED.
LIST POLICIES, 

REGULATIONS, STANDARDS, ETC. THAT RESTRICT THE PROCESS.

· Staff
Name: 

     VALUE ASSET (AS-BUILT)


· P-78 Guide to Property 

       Records

· As-Built Spreadsheet Tool


Definition:
    Within this function, PW  

    employees derive an updated  

    value of base facilities 

    following construction or 

    capital improvements.  This 

    updated value is entered into

    the Naval Facility Asset Data 

    Base  (NFADB) and into Navy

    Property Records.
· MEANS Estimating Guide

· P-72 Cat. Code Manual







Figure 3- 5:  Major Process Resource/Constraint Template
A blank Major Process Resource/Constraint Template is provided in Appendix E.  Only one such template should be completed because the Major Process represents the highest level of the process that is being analyzed.

To ensure complete and accurate documentation, each resource and constraint should be defined at the time they are listed.  Figure 3-6 is a sample of the As-Built Major Process resource and constraint definitions.  A complete set of the definitions is included in Appendix H.  A blank Resource/Constraint Definition Template is provided in Appendix E.

RESOURCE / CONSTRAINT DEFINITION TEMPLATE

NAME
DEFINITION
DESTINATION

As-Built Spreadsheet Tool
An Excel spreadsheet designed to calculate asset values
Record Asset Values

Staff
The Staff of PW perform all the activities within the Asset Valuation function. Additional mechanisms are available in the way of computers and software.
VALUE ASSET (AS-BUILT)

MEANS Estimating Guide
MEANS estimating guide is a set of costing aids that provide cost data by standard task (e.g., install interior door).

Costs are by geographic region.
Analyze Asset Information

Evaluate Individual Elements

Assign Quantity/Cost

P-72 Cat. Code Manual
The P-72 Category Code Manual defines the usage and category of all DOD facilities whether buildings or structures such as parking lots and light poles.
VALUE ASSET (AS-BUILT)

Analyze Asset Information

Evaluate Individual Elements

Categorize Elements





Figure 3- 6:  Resource/Constraint Definition Template
3.3.2.3
Creating A Context Diagram

Process Box

The first step in diagramming an IDEF0 process model is to create a context diagram.  The Major Process is represented in all model diagrams as a single box with an A0 label in the lower right corner and the process name in the center, as shown in Figure 3-7.  This is the beginning of the model’s context diagram.  A blank Major Process Context Diagram Template is provided in Appendix E.



Figure 3- 7:  Beginning of a Major Process Context Diagram
Outputs

The next step of creating a context diagram is to illustrate the outputs of the selected process. Outputs are represented on process models as arrows that exit the process box from the right side.  Each output listed on the Major Process Context Diagram template should be shown as one arrow on the context diagram.  Figure 3-8 represents the process box with the outputs from the Patuxent River As-Built Process.



Figure 3- 8:  Major Process Box with Outputs
Inputs

Inputs are represented on process models as arrows that enter the process box on the left side. Each input listed on the Major Process Context Diagram template should be shown as one arrow on the context diagram.  Figure 3-9 shows the process box with the outputs and inputs from the Patuxent River As-Built Process.



Figure 3- 9:  Major Process Box with Outputs and Inputs
Resources

After the process outputs and inputs have been diagrammed, the resources that are used to perform the process should be added.  Resources are represented on process models as arrows that enter the process box from the bottom.  Figure 3-10 depicts the process box with the outputs, inputs and resources from the Patuxent River As-Built Process.



Figure 3- 10:  Major Process Box with Outputs, Inputs, and Resources
Constraints

The final step of creating the context diagram is to identify the constraints on the process.  Constraints are represented on process models as arrows that enter the process box from the top.  Figure 3-11 shows the complete context diagram for the Patuxent River As-Built Process.



Figure 3- 11:  Complete Major Process Context Diagram
3.3.3
CREATING A NODE TREE DIAGRAM

After the overall process has been identified and defined, as with the context diagram, its components should be identified.  One method of representing the components of a process is to construct a node tree diagram.  A node tree diagram provides a hierarchical view of the process being analyzed, much like an organizational chart provides a hierarchical view of a department.  The node tree diagram provides an overview representation of the process activities without the arrows that are shown on the context diagram.  The top node usually corresponds to the activity represented in the context diagram, with subprocesses, activities and tasks shown below the top node.  Figure 3-12 represents a portion of the node tree diagram of the Patuxent River As-Built process.



Figure 3- 12:  Node Tree Diagram
Node tree diagrams are often used to help establish the scope of the process and may be constructed prior to the context diagram if necessary.  Because node tree diagrams do not include much detail, all activities within a process can be represented on a single diagram.  Constructing a node tree diagram helps to identify the functional breakdown of the process without having to identify the flow of the data or materials.  For this reason, it is easier to construct a node tree diagram prior to decomposing the context diagram into smaller subprocess models.
The node tree diagram also illustrates the numbering convention used in IDEF0.  Every process represented on the diagram is numbered.  The major process (shown as the top node) is almost always numbered A0.  The A prefix is repeated for each subprocess, activity and task.  The A0 activity is divided into subprocesses identified as Al, A2, A3, etc.  The A1 subprocess is further divided  into activities identified as All, A12, A13, etc.  The A11 activity is further divided into tasks identified as A111, A112, A113, etc.  This numbering convention allows for easy identification and grouping of process components.

Node trees may also be represented as indented outlines, such as those supported in Microsoft Word and Powerpoint.  The As-Built process node tree is represented in outline format below.

A0 VALUE  ASSET (AS-BUILT)

A1 Identify Asset

A2 Gather Asset Information

A21 Collect contract documentation

A211 Extract asset-contract data

A212 Obtain quantity and cost data

A22 Collect asset documentation

A221 Collect as-built drawings

A222 Identify geospatial appurtenances

A3 Analyze Asset Information 

A31 Compare as-built drawings to original design

A311 Red-line vs. blue-line

A312 Cross-reference dwgs to invoices

A32 Conduct site visit

A321 Compare actual vs. plan

A322 Estimate observed asset values

A33 Allocate contract mod effects

A34 Inform supervisor of unusual discrepancies

A35 Analyze invoices

A36 Evaluate individual elements

A361 Categorize elements

A362 Cross-reference with invoices

A363 Assign quantity and cost 

A37 Record justification 

A4 Calculate Gross Asset Value 

A41 Record asset values 

A42 Sum values for categories 

A43 Apply overhead charges 

A431 Apply overhead and profit 

A432 Apply SIOH 

A44 Account for demolition 

A45 Create total value 

A451 Summarize costs of geospatial appurtenances by cat-codes 

A452 Calculate demolition costs 

A453 Calculate construction costs 

A5 Credit Asset Values 

A51 Assemble final results 

A52 Update automated systems 

A53 Update NFADB 

A54 Close out as-built folder 

A6 Create & Archive "As-Built" Drawings (future) 

A61 Receive red-line drawing 

A62 Combine red-line with original design drawing 

A63 Archive as-built drawing

Figure 3- 13:  Outline Format of a Node Tree Model
3.3.4
DOCUMENTING SUBPROCESSES

The major process is initially divided into 3-6 smaller subprocesses.  If the major process is divided into more than six subprocesses, it is usually because you are putting too much detail in the subprocess level.  In this case, it may be necessary to further divide one or more of the subprocesses into activities.  In the As-Built example, the major process is divided into six subprocesses, as shown below.



Figure 3- 14:  Subprocess Level Node Tree
As with the major process, each subprocess should be named and defined.  To assist in the process documentation, a Subprocess Definition Template is included in Appendix E.  One template should be completed for each subprocess.

The name and definition of the A2 subprocess are as follows:

Name:  Gather Asset Information

Definition:
Collect cost and quantity information associated with the construction of the capital asset or improvement through review of contracts, invoices, drawings, and other pertinent information.

The names and definitions of the five remaining subprocesses are included in Appendix H.

3.3.4.1
Identifying And Defining Outputs And Inputs
As with the major process, the outputs and inputs should be listed for each subprocess.  The Gather Asset Information subprocess name, definition, outputs and inputs are shown in the top portion of the Subprocess Input/Output Template in Figure 3-15.

SUBPROCESS INPUT / OUTPUT TEMPLATE

INPUTS AND

 SUPPLIERS
PRODUCER
OUTPUTS AND CUSTOMERS

INPUTS:  

LIST PRODUCTS/ SERVICES NEEDED TO COMPLETE THE PROCESS.
PROCESS: 

IDENTIFY THE SUBPROCESS BEING ANALYZED.
OUTPUTS:

LIST PRODUCTS / SERVICES GENERATED FROM THE PROCESS LISTED.

 FORMCHECKBOX 
 Contract Folder
Name/Number:

   GATHER ASSET  

    INFORMATION  /  A2
 FORMCHECKBOX 
 Asset Documentation

 FORMCHECKBOX 
 Project Folder

 FORMCHECKBOX 
 Engineering Documentation

 FORMCHECKBOX 
 As Built Index Record


Definition:
 Collect cost and quantity  

 information associated with  the

 construction of  the capital asset

 or improvement  through review

 of contracts,  invoices, drawings,

 and other  pertinent information.






Figure 3- 15:  Top Portion of Subprocess Input/Output Template
A blank Subprocess Input/Output Template is provided in Appendix E.  One of these templates should be completed for each subprocess.

Once again, each output and input should be defined at the time they are listed.  A complete set of the output and input definitions is included in Appendix H.  A blank Input/Output Definition Template is provided in Appendix E.

3.3.4.2
Identifying Customers And Suppliers
In addition to identifying outputs and inputs of a subprocess, the customers and suppliers should be identified.  Customers are departments, individuals or other receivers of a process output.  Suppliers provide the information or material inputs to a process.  Documentation of the customers and suppliers will make it easier to construct process diagrams in a later step.  The Gather Asset Information customers and suppliers are shown in the bottom portion of the Subprocess Input/Output Template in Figure 3-16.

SUBPROCESS INPUT / OUTPUT TEMPLATE

INPUTS AND

 SUPPLIERS
PRODUCER
OUTPUTS AND CUSTOMERS

INPUTS:  

LIST PRODUCTS/ SERVICES NEEDED TO COMPLETE THE PROCESS.
PROCESS: 

IDENTIFY THE SUBPROCESS BEING ANALYZED.
OUTPUTS:

LIST PRODUCTS / SERVICES GENERATED FROM THE PROCESS LISTED.

 FORMCHECKBOX 
 Contract Folder
Name/Number:

   GATHER ASSET  

    INFORMATION  /  A2
 FORMCHECKBOX 
 Asset Documentation

 FORMCHECKBOX 
 Project Folder

 FORMCHECKBOX 
 Engineering Documentation

 FORMCHECKBOX 
 As Built Index Record


Definition:
 Collect cost and quantity  

 information associated with  the

 construction of  the capital asset

 or improvement  through review

 of contracts,  invoices, drawings,

 and other  pertinent information.






SUPPLIERS:

LIST THE SOURCES OF PRODUCTS / SERVICES LISTED ABOVE.

CUSTOMERS:

LIST RECIPIENTS OF PRODUCTS / SERVICES LISTED ABOVE.





 FORMCHECKBOX 
 Contracts Management Group



 FORMCHECKBOX 
 Asset Evaluator

 FORMCHECKBOX 
 Competency Team





 FORMCHECKBOX 
 Library / Drawing Repository





 FORMCHECKBOX 
 







Figure 3- 16:  Subprocess Input/Output Template
3.3.4.3
Identifying And Defining Resources And Constraints
After the subprocess outputs and inputs have been documented, the resources and constraints should be listed.  The Gather Asset Information subprocess resources and constraints are shown in the Resource/Constraint Overview Table in Figure 3-17.  A blank Subprocess Resource/Constraint  Template is provided in Appendix E.  One of these templates should be completed for each subprocess.

SUBPROCESS RESOURCE/CONSTRAINT  TEMPLATE

RESOURCES
PROCESS
CONSTRAINTS

LIST PEOPLE, 

MACHINERY OR

EQUIPMENT USED TO

PERFORM THE PROCESS.
IDENTIFY THE SUBPROCESS BEING ANALYZED.
LIST POLICIES, 

REGULATIONS, STANDARDS, ETC. THAT RESTRICT THE PROCESS.


Name/Number: 

     GATHER ASSET 

     INFORMATION  /  A2
· Asset Identifier


Definition:
 Collect cost and quantity  

 information associated with  the

 construction of  the capital asset

 or improvement  through review

 of contracts,  invoices, drawings,

 and other  pertinent information.






Figure 3- 17:  Subprocess Resource/Constraint Template
To ensure complete and accurate documentation, each resource and constraint should be defined at the time they are listed.  A blank Resource/Constraint Definition Template is provided in Appendix E.

3.3.4.4
Creating A Decomposition Diagram
When the outputs, inputs, customers, suppliers, resources and constraints have been identified for the subprocesses, a context diagram may be constructed for each subprocess.  A blank Subprocess Context Diagram Template is provided in Appendix E.  The context diagram for the Gather Asset Information (A2) subprocess is shown below.  



Figure 3- 18:  Subprocess Context Diagram
The subprocess context diagrams may then be used to create a decomposition diagram.  Decomposition diagrams represent the subprocesses and their associations to each other.  Outputs from one subprocess may be represented as inputs or constraints to another subprocess as the information and materials progress through the overall process.  The As-Built (A0) subprocess decomposition diagram is shown below.



Figure 3- 19:  Subprocess Decomposition Diagram
The decomposition diagram is a breakdown of a parent activity, the major process.  Therefore, it is logical that the outputs, inputs, resources and constraints that leave the completed decomposition diagram should correspond to the outputs, inputs, resources and constraints identified in the major process context diagram.
3.3.5
DOCUMENTING ACTIVITIES

When appropriate subprocesses may be further divided into activities.  Though most subprocesses should be divided into activities, it is not always necessary, as illustrated by the As-Built Identify Asset subprocess (A1).  

In the As-Built example, the Gather Asset Information (A2) subprocess is divided into two activities, as shown in Figure 3-20.
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Figure 3- 20:  Activity Level Node Tree Diagram
As with the major process and the subprocesses, each activity should be named and defined.  To assist in the process documentation, an Activity Definition Template is included in Appendix E.  One template should be completed for each activity.

The name and definition of the A21 activity are as follows:

Name:  Collect contract documentation

Definition:
Consult the contract folder or other records for documentation such as  the contract, MODs to the contract, funding documents, correspondence, invoices

The names and definitions of all remaining activities are included in Appendix H.

3.3.5.1
Identifying Outputs, Inputs, Customers And Suppliers
As with the major process and the subprocesses, outputs, inputs, customers and suppliers should be listed for each activity.  A blank Activity Input/Output Template is provided in Appendix E.  One of these templates should be completed for each activity.

Once again, each output, input, resource and constraint should be defined at the time they are listed.  A complete set of the output and input definitions is included in Appendix H and blank Input/Output and Resource/Constraint Definition Templates are provided in Appendix E.

3.3.5.2
Identifying And Defining Resources And Constraints
As with the subprocesses, the activity resources and constraints should be listed.  A blank Activity Resource/Constraint Template is provided in Appendix E.  One of these templates should be completed for each activity.

To ensure complete and accurate documentation, each resource and constraint should be defined at the time they are listed.  A blank Resource/Constraint Definition Template is provided in Appendix E.

3.3.5.3
Creating A Decomposition Diagram
When the outputs, inputs, customers, suppliers, resources and constraints have been identified for the activities, a context diagram may be constructed for each activity.  A blank Activity Context Diagram Template is provided in Appendix E.  The context diagram for the Collect Contract Documentation (A21) activity is shown below.
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Figure 3- 21:  Activity Level Context Diagram
The activity context diagrams may then be used to create an activity level decomposition diagram.  The Gather Asset Information (A2) activity decomposition diagram is shown in Figure 3-22.



Figure 3- 22:  Activity Level Decomposition Diagram
The activity decomposition diagram is a breakdown of a parent activity, the Gather Asset Information (A2) subprocess.   Therefore, it is logical that the outputs, inputs, resources and constraints that leave the completed activity decomposition diagram should correspond to the outputs, inputs, resources and constraints identified in the parent subprocess context diagram.
3.3.6
DOCUMENTING TASKS

When appropriate activities may be further divided into tasks.  Though beyond the scope of this seminar, the following task documentation is provided for reference purposes.  Templates are provided in Appendix E and complete task documentation is provided in Appendix H.

In the As-Built example, the Collect Contract Documentation (A21) and the Collect Asset Documentation (A22) activities are each divided into two tasks, as shown below.



Figure 3- 23:  Task Level Node Tree Diagram
As with the previous levels, each task should be named and defined.  Outputs, inputs, customers, suppliers, resources and constraints should be identified and defined.  When appropriate, decomposition diagrams may be created for the task level.  However, a well defined list of tasks is usually sufficient because most processes do not require analysis to this level of detail.

3.4
OVERVIEW OF WORKFLOW DIAGRAMS

A workflow diagram is a step-by-step visual representation of the components and order of a process.  Workflow diagrams help to clarify the inter-relationships of process components and include symbols that represent activities, decisions, data, documents, and the order of the process steps.  Workflow diagrams differ from process models in that the order of activities are not represented in process models as they are in workflow diagrams.  Figure 3-24 represents a sample order processing workflow diagram.



Figure 3- 24:  Sample Workflow Diagram

Each symbol used to create a workflow diagram has a specific meaning, as shown in Figure 3-25 on the following page.  Though there are other symbols that may be used to provide more detail, those shown in Figure 3-25 are primary for representing a workflow.



Figure 3- 25:  Workflow Diagram Symbols
Additional information may be represented on a workflow diagram by organizing the tasks by organization, as shown in Figure 3-26.  The organizations responsible for each portion of the workflow are shown on the left side of the diagram.  This allows the reader to see the activities and order of the process, as well as the organizations responsible for each aspect of the process.



Figure 3- 26:  Workflow Layout by Organization

3.5
FEEDBACK AND APPROVAL

Feedback should be obtained by having process documentation, including diagrams, definitions, and supporting text, reviewed by everyone involved in the process being analyzed.  The most effective way to obtain feedback from those involved in the process is to present the sections of the documentation that apply to the parts of the process that they perform.  After the individual sections have been approved, documentation of the process performed within an organization should be presented to the organization’s manager for approval.  If processes are performed by multiple organizations or a project team, the entire documentation set should be presented to the team members for approval.  Modifications should be made to the documentation based on the feedback received from the reviews.

SECTION 4

INTEGRATING PROCESSES AND DATA
Every process uses and acts upon information or data.  Integration of processes and data is an effective technique for building more useful process and data models.  “Integration is constrained by rules governing how data and processes relate as well as how an activity uses particular data.  The procedure is not inherently difficult, although it is tedious, and requires planning, coordination and patience in order to be successful.  Perhaps the biggest challenge lies in the fact that integration bridges the traditional boundaries of data and process.”

4.1
WHY INTEGRATE PROCESSES AND DATA?

Process modeling is the first step toward determining the data needed to complete a specific process.  Integrating processes and data provides additional benefits to the process modeling effort, including:

· Completeness of analysis;

· Sharing of data across functions and organizations;

· Guaranteed supply of data for all process needs;

· Data availability.

“Data are used to support most activities in modern organizations, be they operational, managerial, or strategic in nature.  If these data are defective, there are many ways that poor data quality can affect organizational effectiveness and efficiency.”
  Processes often include the collection or creation of duplicate, unnecessary, or incorrect information.  Data quality problems, or the perception of data quality problems, often result from an inaccurate or incomplete understanding of how data is created or used within processes.  Data quality includes accuracy, completeness, correctness, consistency, usability and usefulness.  Real data quality problems include:

· Missing or incomplete data;

· Inadequately defined data;

· Subjectivity during the creation of data;

· Inconsistency between multiple sources of the “same” data;

· Inaccessibility of data.

The perception of data quality problems may result from:

· A lack of understanding of how or why data was created;

· A lack of understanding of the data itself;

· The quantity of data (too large or too small);

· Difficulties in combining data from multiple systems.

Process models allow you to analyze the details and characteristics of a process, including data requirements, so steps can be taken to streamline data collection and increase data integrity through standardization within and across processes and organizations.  “The objective of DoD standardization is the use and reuse of data standards throughout the DoD in support of information system interoperability, data sharing, system integration, design and development, and business process improvements.”

Section 3 outlined procedures for creating a process model.  To integrate processes and data effectively, a data model should also be created.  A data model identifies and defines specific data components used or created during specific processes.  The most effective way to develop a data model is in conjunction with the process model.  This allows cross-checking between the two types of models, which allows errors or problems to be identified earlier during the analysis.



Figure 4- 1:  Process and Data Model Integration
The integration of processes and data includes the following analysis steps:

· Consolidating process inputs, outputs, and constraints;

· Identifying and defining data elements;

· Identifying key data elements;

· Reconciling data elements;

· Matching to Existing Standards;

· Mapping to Existing Standards;

· Creating a data flow diagram;

· Creating a data dictionary.



Figure 4- 2:  Sample Process, Data, and Integration Requirements
The following sections provide additional information for completing each of these steps, as well as guidelines for identifying the appropriate personnel for a data modeling effort.

4.2  WHO SHOULD MODEL DATA?

A data modeling team should include individuals who are familiar with data requirements, data dictionaries and data standards.   The data modeling team should be formed to work in parallel with the process modeling team and should include individuals familiar with corporate data processing and existing data standards.

As processes are defined by the process modeling team, the data modeling group should identify and research the data elements that are necessary to support the process.  A Data Element Worksheet (see Figure 4-2) is one tool that may be used by the data modeling team to identify the data elements associated with a process, potential key data elements, and data elements that should be normalized or given standard names, definitions, and formats.

4.3
CONSOLIDATING PROCESS INPUTS, OUTPUTS, AND CONSTRAINTS 

Worksheets and diagrams completed in Section 3 may be used to begin identification of process data requirements.  Some of the components of these worksheets and diagrams represent data that is created, referenced, changed, or deleted during the process.  The first step toward identification of the process data requirements is to consolidate all of the process inputs, outputs, and constraints.

Because a process is decomposed into differing levels of detail, specific inputs, outputs, and constraints may be shown on multiple models.  To ensure that all data elements are identified but not duplicated, a single consolidated list should be created.  This may be done by completing a Data Element Worksheet as shown in Figure 4-3.  A blank Data Element Worksheet is provided in Appendix F.  This worksheet is completed more easily if a spreadsheet application such as Microsoft Excel is used, which allows additional rows and columns to be added as needed.



Figure 4- 3:  Blank Data Element Worksheet
The worksheet should be completed in the following order:

· List major process, subprocess, activity and task names

· List inputs

· List constraints

· List outputs

The major process, subprocess, activity, and task names should be listed on the left side of the worksheet.  An outline format node tree may be used to complete this step.  Figure 4-4 represents a portion of the As-Built Data Element Worksheet as modeled in Section 3.



Figure 4- 4:  Data Element Worksheet with Processes, Activities, and Tasks
After the process names are listed, each input and constraint should be listed below the major process name.  It is possible for an output from one subprocess, activity, or task to be an input to another subprocess, activity, or task.  For this reason, care should be taken to list each item only once.  The easiest way to obtain the inputs and constraints is by referencing the A0 context diagram.  Figure 4-5 illustrates the inputs and constraints of the As-Built process as obtained from the A0 context diagram.



Figure 4- 5:  Data Element Worksheet with Inputs and Constraints
Finally, each output should be listed.  To avoid confusion, outputs should be listed at the lowest level of analysis at which they are represented.  This also helps to avoid listing an output more than once.  Using a spreadsheet application also helps to avoid duplicate listings because text will be automatically entered if it already exists in the spreadsheet.  Figure 4-6 shows some of the outputs of the As-Built process at the level at which they are created.



Figure 4- 6:  Data Element Worksheet with Outputs
4.4
IDENTIFYING AND DEFINING DATA ELEMENTS 

After process inputs, outputs, and constraints have been consolidated on the Data Element Worksheet, the data elements associated with each item should be identified and defined.  This includes the following procedures:

· List data elements for each item

· Define each data element

· Identify data element usage

· Identify and consolidate duplicates

· Identify candidates for normalization

Figure 4-7 illustrates the process of identifying data elements from a standard form (input or output) such as a Work Request.



Figure 4- 7:  Identifying Data Elements
Starting at the top of the process list on the Data Element Worksheet, all data elements obtained from the first input should be listed across the top of the worksheet.  Care should be taken to enter the element names exactly as they are represented by the input.  It may be necessary to review sample inputs, such as reports or forms, to ensure that all data elements are listed.  Figure 4-8 represents a portion of the As-Built data element list.



Figure 4- 8:  Data Element Worksheet with Data Elements
As the elements are listed, they should also be defined.  When creating a data model, discrete differences in data element definitions can result in inaccurate or incomplete data.  Well-written definitions of the data elements are critical to effective modeling.  A blank Data Element Definition Template is included in Appendix F.

After all data elements have been listed for the first input, an X should be placed in each matrix box that represents an intersection of a data element and the input.  This indicates which data elements are used by the input.  Figure 4-9 represents a portion of a Data Element Worksheet with data element usage identified.



Figure 4- 9:  Data Element Worksheet with Element Usage
Moving to the next item in the process list, its data elements should be added to the end of the data element list.  If a data element for the second item is already represented in the data element list, an X should be placed in the corresponding matrix box.  Care should be taken to ensure that the data element name, description, format, and use are identical.  If a data element appears to be duplicated, but any of these attributes are different, the data element should be identified on the worksheet as a candidate for normalization.  

Normalization is a process of standardizing data element names, formats, definitions, and usage.  A data element is identified as a candidate for normalization by placing an N in its corresponding matrix box with its similar data element letter noted.  For example a matrix entry of N(A) indicates that the data element is a candidate for normalization with the data element in column A.  Figure 4-10 on the following page represents a portion of a Data Element Worksheet with a data element that may require normalization.



Figure 4- 10:  Data Element Normalization Candidate
4.5
IDENTIFYING KEY DATA ELEMENTS

Key data elements are those that are shared by multiple functions and may be used to link the functions and associated data together.  Several factors are crucial to the identification of key data elements.  For a data element to be key, it must be “…required for various functions at strategic, tactical, and operational levels”
.  The data must be of high quality “…in terms of relevance, reliability, presentation, and efficiency”
.

The Data Element Worksheet may be used to identify key data elements within a process.  When necessary, candidates for normalization should be resolved prior to identification of key data elements.  After the Data Element Worksheet is completed, it will become apparent that certain data elements are utilized by multiple processes, activities, and tasks.  One technique that may aid in the identification of key data elements is to start at the top of the worksheet and count the number of Xs under each data element.  A Total Count field may be added at the bottom of the worksheet, as shown in Figure 4-11, to record the number of occurrences of each data element.  

The data elements utilized by the most processes, activities, and tasks are potential key data elements.  Elements that represent required information may also be potential key data elements.  Potential key data elements should be noted so that further evaluation may be done during the creation of the data flow diagram and the data dictionary. 



Figure 4- 11:  Total Count of Data Element Usage
Information associated with key data elements is mandatory.  This means that data must be available and input for all key data elements and that database fields associated with key data elements may not be null.  Because key data elements are used by multiple functions, data accuracy is critical.  For this reason procedures and controls must be implemented to ensure that key data is created and updated correctly.

4.6
RECONCILING DATA ELEMENTS

After data elements have been identified and defined they should be reconciled against existing data standards.  This may be done by matching data elements to existing standards or by mapping data elements to existing standards.  The most widely used standards provide database and file format templates to work with.  Matching and mapping to these standards will provide a means for more consistent data entry and reliable product generation.  Figure 4-12 represents the results of matching and mapping to standards.



Figure 4- 12:  Results of Matching and Mapping to Standards
Because there are multiple standards and guidelines, the most commonly used and recognized standards and standards organizations are defined in the following section.  Additional information about matching and mapping to existing standards in provided in Sections 4.6.2 and 4.6.3.

4.6.1
Standards

A data standard provides the framework for how data will be formatted for implementation within an information system.  The following documents, techniques, and organizations represent the some of the most widely accepted standards within the DoD community.

4.6.1.1
TSSDS (Tri-Services Spatial Data Standard)

The Tri-Services Spatial Data Standard (TSSDS) is recognized as the DoD geospatial data  standard.  This standard includes the graphic and tabular specifications for individual data elements.  This standard does not include specific product requirements.  The TSSDS is available on cdrom and provides a graphical user interface to data element specifications, as shown in Figure 4-13.


Figure 4- 13:  TSSDS Graphical User Interface
The TSSDS provides standard names and definitions for data elements, also known as entities.  The entities are grouped into sets and classes for easier access.  Figure 4-14 represents a portion of the TSSDS, showing entity set codes, names, and definitions.



Figure 4- 14:  TSSDS Entity Sets
Entity sets are subdivided into entity classes, which contain the actual entities.  Figure 4-15 represents a portion of the TSSDS showing entity class codes, names and definitions.



Figure 4- 15:  TSSDS Entity Classes
The TSSDS defines entity names, definitions, database formats, and graphic (CADD) specifications such as color, linetype, layer (level), line weight, etc.  When possible all graphic and database entities should be matched or mapped to the TSSDS.

4.6.1.2
DOD 8320.1-M-1 - Data Standardization Procedures

This manual was written to “…provide the procedures for developing, approving, implementing, and maintaining DoD data standards.”
  The procedures contained in the manual “…will improve the consistent and uniform identification and standardization of data.”
  Topics covered include data standardization concepts, roles and responsibilities, identification of data requirements, and development, approval, and implementation of data standards.  A copy of the manual may be obtained from the Internet at http://www.doncio.navy.mil/drm/drm.htm.

4.6.1.3
IDEF (Integrated Computer Automated Manufacturing Definitions)

IDEF is a modeling technique used to aid in the development of process and data models.  IDEF methods have been used by both government and private industry to document, analyze, and improve all types of business processes.  A brief history of the IDEF methodology is provided in Appendix A of this document.

4.6.1.4
AIA (American Institute Of Architects)

The American Institute of Architects is a professional organization of licensed architects.  In 1990 the AIA published CAD Layer Guidelines for the purpose of standardizing layer names and content for architectural CAD drawings.  The guidelines include items associated with building interiors, structural, mechanical, plumbing, fire protection, electrical, civil engineering, site work, and landscape architecture.  The guidelines also include drawing information such as annotation, dimensions, etc.  The second edition of the CAD Layer Guidelines has since been released and includes file naming guidelines.  Most architectural software applications available today incorporate, or are based on, the AIA standards. 

4.6.1.5
ISO (International Organization Of Standardization)

“The International Organization of Standardization (ISO) is a non-governmental organization established in 1947.  The mission of ISO is to promote the development of standardization and related activities in the world with a view to facilitating the international exchange of goods and services, and to developing cooperation in the spheres of intellectual, scientific, technological and economic activity.  ISO’s work results in international agreements which are published as International Standards.”
  One of the latest efforts of the ISO is the development of ISO 9000.  “The primary focus of ISO 9000 is defining the quality system, understanding it, and documenting its processes down to the task level.”

4.6.2
MATCHING TO EXISTING STANDARDS

Sections 4.3 and 4.4 provide procedures for identifying and defining data elements.  After all data elements are identified, they should be matched to existing standards whenever possible.  Matching to existing standards means that the data element names, definitions, and formats are the same as those defined in existing standards.  Matching to standards also means that no modifications to the data are required when moving into a standardized database.  Figure 4-16 represents matching the Work Request Facility Number data element to an existing standard data dictionary.



Figure 4- 16:  Matching Data Elements to Existing Standards
Geospatial data should be matched to the TSSDS whenever possible.  It is unlikely that all process data elements will be directly matched to the TSSDS.  When all elements cannot be matched, an attempt should be made to map them to the TSSDS or match them to other standards.  

Matching and mapping to standards should be carefully documented.  All data element names, definitions, and formats should be noted, as well as the standard name and data element name to which each data element is matched or mapped.

4.6.3
MAPPING TO EXISTING STANDARDS

Mapping to existing standards is required when data element names, definitions, and/or formats are not exactly the same as those defined in existing standards.  This means that either the data or the standards must be modified when creating the data dictionary.  Differences may be as minor as using two names that mean the same thing, such as building and facility, or as major as having no corresponding data element at all.  Mapping to standards may require some modification to the data when moving into a standardized database, such as changing a data element format from a character field to a numeric field.  When mapping to standards, care must be taken to evaluate all data and products that will be affected by the change.

As previously stated, matching and mapping to standards should be carefully documented.  All data element names, definitions, and formats should be noted, as well as the standard name and data element name to which each data element is matched or mapped.  New data elements that must be created must be completely documented and should be submitted to the Tri-Service Center for inclusion in future versions of the TSSDS.

4.7
METADATA

Metadata is commonly recognized as “…data about data, or the characteristics of an entity or attribute”.
  Metadata defines the characteristics of data elements, such as definitions, sources, domains, units of measure, etc., and provides the foundation for comparing data requirements against existing data standards.  If metadata exists in organizations, it is often “…incomplete, out of date, poorly written, hard to locate, and difficult to understand.”
  The lack of accurate and reliable metadata prevents the full utilization of data.  Without metadata, people are unclear about what data is available, when it was created, its source, purpose, accuracy, etc.  This results in existing data being under-utilized and limits the integration and sharing of data within and among organizations.  The lack of metadata also leads to the collection and creation of additional data that is not properly documented, and that may duplicate existing data.

As specific data requirements are developed for a data model, the metadata requirements must also be identified and defined.  As standards for data elements have been developed, standards for metadata have also been developed.  Appendix B of DoD manual 8320.1-M-1 (Data Standardization Procedures) provides specific requirements for entity and data element metadata, and quantitative and qualitative attributes necessary for data standardization.  Additional metadata standards may be found by referring to the Defense Data Dictionary System (DDDS).

4.8
OVERVIEW OF DATA FLOW DIAGRAMS

“A data flow diagram is a specialized form of flow chart which describes system functionality without regard to the actual system structure.”
  Data flow diagrams represent the flow of data between processes and storage locations, but do not represent when or why data moves from one process or storage location to another.  Figure 4-17 on the following page is an example of a data flow diagram for a portion of the As-Built process.



Figure 4- 17:  Sample Data Flow Diagram
Data flow diagrams include the following components:

· Processes - defined functions;

· Data flows - set of data that stays together;

· Agents - producer or consumer of data;

· Data stores - data storage location.

In Figure 4-17, the Inventory As-Built Drawings and Assemble Drawing Information are processes, the arrows represent the data flows, Information Request is an agent, and the open-ended rectangles are data stores.  Data flow diagrams are beneficial when identifying specific data elements and their storage locations.  They help to visualize general system organization without the details of a system configuration diagram.  Often data flow diagrams help to identify duplicate data stored in multiple locations.  Identification of these types of problems can lead to improved processing of data, which results in more accurate information.

4.9
OVERVIEW OF DEVELOPING A DATA MODEL

A data model is a plan for the definition and organization of information that is stored in a database.  Data is organized into a series of rows and named columns which are systematically grouped into database tables.  The columns, known as attributes, represent the data elements identified in Section 4.4.  Each row represents one database record.

The first step toward developing a data model is to identify and define all necessary data elements.  The next step is to compare the data elements to existing standards, such as the Tri-Service Spatial Data Standard.  Every effort should be made to use existing standards before creating a non-standard data model.  Data elements that do not match existing standard data elements should then be added to the model in the appropriate locations.  It is nearly impossible to identify all data elements during the initial design of a data model.  When necessary, new data items should be added to address new or changing requirements.  Care should be taken to avoid duplication or corruption when adding new data elements.

Matching and mapping to standards, and creation of data flow diagrams are two processes that provide crucial information for the development of a data model.  Depending on how accurately the data elements are matched to existing standards, data model development may be a minor undertaking or an extremely involved and time-consuming process.  When developing a data model, data elements are grouped into data tables and, when appropriate, the tables are linked together with key data elements.  Figure 4-18 represents a portion of the data model that was developed at Patuxent River Naval Air Station, Maryland for Financial Management functions.  The complete data model diagram and supporting information for the Financial Management business process is included in Appendix I.



Figure 4- 18:  Portion of a Data Model
In this example, Job_Order_Num, Funding_Doc, Funding_Source, Contractor, and Contract are table names.  Each table in the data model represents an entity.  The items listed in each table are attributes that describe the entity.  The attributes shown above the line in each table are key attributes, as those identified in Section 4.5.  The lines and connectors represent various relationships between the tables.

As discussed in Section 3, process models must have a clearly stated viewpoint.  Data models differ from process models because they are viewpoint independent.  When developing a data model, consideration must be given to how the data will be used, and by whom.  These factors will impact access and security of the data.  The types of operations that may be performed on the data are create, retrieve, update, and delete, and should correspond to how the data is represented on the process diagram.  Process components and the operations that may be performed on them are summarized below.

(
Inputs represent material or information that is transformed into output or consumed.  For data to be transformed, it must first be retrieved.  Inputs must always be updated and/or deleted, but can never be created by the process.

(
Outputs represent products, information, or services provided to another individual or group.  Therefore outputs are created and/or modified by the process.  If an output represents data that is being updated, it must contain data which is provided as an input to the process.  Outputs may also represent data that is created by the process, but can not represent data that is retrieved or deleted.

(
Resources represent the people, machinery, or equipment used to perform a process.  Resources are not generally represented in data models because they do not represent data.

(
Constraints represent controls or restrictions required to produce output.  Data that  controls a process must be retrieved, but can not be created, updated, or deleted by the process.

When developing a data model, consideration must be given to each entity and attribute and the functions that may be performed on them.  Security must also be a factor in data model development.  The data model must be designed to allow access only by qualified and authorized individuals.  Some people may have read access to data, while other have complete access to create, update, and delete the data.

There are many methods and techniques for developing data models.  There are also many commercially available applications that are designed to aid in the development of data models.  The importance of a well-developed data model can not be overstated.  A data model should integrate with existing and future business processes and data.  For this reason, an extensive knowledge of business processes, process data, databases, data models, and development techniques should be requirements for the data model development team.

SECTION 5

GUIDANCE FOR IMPLEMENTING PROCESS AND DATA MODELING
“The data crisis that most organizations face today is brought on by rapidly increasing quantities of disparate data that conflict with an urgent need to integrate current, accurate data to support changing business needs. These rapidly increasing quantities of disparate data result from an orientation toward the rapid development of independent information systems to meet current, critical business needs without regard for future business needs.”
 The data crisis is often not the sole responsibility of the organizations.  In fact, current technology trends have contributed to making the problem worse.

Figure 5-1 presents the model for defining the As-Is State of a process and sets the stage for determining whether a Business Process Improvement Plan is necessary.  



Figure 5- 1:  Model for Defining the As-Is State of a Process

The goal of the organization is to match the customer requirements with the vision/mission and determine whether they can deliver the necessary products and services.  This effort should also include the development of metrics that can be used to determine the effectiveness of the organizations.  Defining metrics becomes one of the first steps in determining the need for a Business Improvement Plan.

The approach is to step back, research and document the customer requirements, the vision, and products and services being produced.  The next step is to investigate how the organization establishes priorities and determine whether these priorities enable the organization to effectively meet their customer requirements and maintain their mission.  Some organizations fail by focusing on the vision/mission requirements and not on meeting the customer requirements. 

5.1  DEFINING PROCESS AND DATA MODELING REQUIREMENTS

Because every process is customer driven, it is important to communicate with your customers.  Don’t assume that you understand your customers’ needs and expectations, they will constantly change.  You must also understand your customers’ constraints and opportunities.  Since requirements change regularly, it is important that you establish a formal interview and feedback process to obtain new or updated information.

Figures 5-2, 5-3, and 5-4 introduce methods and tools that must be understood and developed before starting an implementation.
  These diagrams help facilitate defining process and data modeling requirements, and are useful as checklists to facilitate the establishment of the formal interview and feedback process.

Before getting started remember:

· Requirements fuel the Supplier-Producer-Customer relationship;

· All requirements are customer driven;

· Producer requirements must be fulfilled by the Supplier so the Producer can satisfy Customer requirements.



Figure 5- 2:  Process Selection


Figure 5- 3:  Process Measurement


Figure 5- 4:  Process Analysis

5.1.2
RETURN ON INVESTMENT (ROI) MODEL

There are many ways to justify the development of a Business Process and Data Modeling effort. Most justifications are based on the following:

· Costs to develop and implement;

· Risks of allocating resources to development and implementation of an integrated solution rather than to other critical problems;

· Risk of not allocating resources;

· Return on the investment.

There are costs associated with building and maintaining an improved Facilities, Planning and Decision Support solution.  Figure 5-5 presents these costs:

· Operating Costs:  These may be used to establish a baseline cost projection;

· Development Costs:  Include defining the problem, identification of opportunities, getting organized to solve the problem, designing the future state solution, testing commercial products and developing new applications;

· Implementation Costs:  Include documentation of new solution, preparing operating procedures, preparing guidelines and policies, training, beta testing, obtaining feedback and refining the system.



Figure 5- 5:  Costs of Building and Maintaining a Decision Support Solution
Return on investment can be calculated by comparing operational cost savings from the old system to the new operational costs.  It should be possible to identify a payback date when the savings will equal the total costs from the development and implementation.  In some cases the operating costs may remain the same, but the output of products is greatly increased to offset the development costs (eg. automated assembly lines).

To calculate an ROI that can be used to justify the planning and decision support improvement at the corporate level as well as at the Activity level, an ROI team (with support from an outside consultant) should be established.  The ROI team and consultant should consider all cost factors and associated risks.  The following are just some of the considerations that the team should investigate.

The costs will include:

· Identification and understanding the business processes for both current and future states;

· Identification and understanding of critical data;

· Transformation of business processes and disparate data into an integrated solution;

· Modifications to applications;

· Development of  new applications;

· Designing and managing data in an integrated environment;

· Implementing the new solution.

The risks from allocating resources include:

· Diverting critical resources from other problems;

· Failure due to improper design;

· Creation of an excellent integrated environment that existing legacy applications cannot access or support.

The risks from not allocating resources include:

· Disparate data that will continue at an increased rate;

· Legacy systems will continue to be developed;

· Employee turnover - loss of knowledge of legacy systems and their linkages.

5.2  Assembling an effective team
During the definition of process and modeling requirements it will be necessary to establish a Process Modeling Team and a Data Modeling Team who work under the direction of the Team Coordinator.  Figure 5-6 illustrates the process modeling team organization.  The Team Coordinator should be assigned first with his/her initial duty to define the scope of the modeling efforts.  The scope statement will be the primary communication tool used by the Team Coordinator to assemble an effective team.  The first scope statement is then used to define resource requirements for the Process and Data Modeling Teams.  Once the modeling teams begin to interview it is likely that they will identify scope changes.  Based on these changes a revised scope statement should be prepared by the Team Coordinator.  



Figure 5- 6:  Process Modeling Team Organization
5.2.1
Team Coordinator  

The Team Coordinator is responsible for defining the scope of the process and data modeling efforts, identifying process and data modeling Team Leaders, and assembling a team to complete the efforts.  The Team Coordinator will facilitate the process and data modeling workshops and should be knowledgeable of both process and data modeling techniques.  The Team Coordinator should be assigned to work on the modeling project on a full-time basis.  Arrangements must be made to off-load his/her other responsibilities until the project is completed.  It may be necessary to hire an outside consultant to work in a support role to the Team Coordinator.  The role of the consultant should be to help prepare the draft scope statement and help launch the process and data modeling sessions.  

The consultant may also begin by conducting a series of training sessions for the Team Coordinator, Process and Data Modeling Teams and other key staff and management on the techniques and tools that may be used to document modeling efforts.  When an outside consultant is needed, it is important for the Team Coordinator to direct the consultant’s duties. 

The duties of the Team Coordinator are to:

· Prepare a process and data model scope statement;

· Identify resource requirements;

· Schedule critical milestones;

· Evaluate information collected by the process and data modeling teams;

· Modify the original scope statement as new information is obtained from interviews;

· Brief management on the changes and their impacts;

· Prepare status reports and briefings for management review;

· Select the COTS modeling tools (if necessary);

· Obtain training for staff on the COTS modeling tools and/or obtaining outside resources to enter data into the tools;

· Conduct weekly progress review meetings to present and review information collected by each team;

· Direct the duties of a consultant (if necessary).

5.2.2
Process and Data Modeling Team Leaders
The Team Leaders are responsible for executing the process and data modeling efforts and helping to assemble modeling teams to execute the modeling efforts.  The Team Leaders should be assigned to work on the modeling project on a full-time basis.  Arrangements must be made to off-load other responsibilities until the project is completed.    The Process Modeling Team Leader should be familiar with the As-Is business processes and be open-minded about defining the Future-State processes.  The Data Modeling Team Leader should be familiar with Data Processing and existing legacy systems.  Consultants can also play an important role for the team leaders by facilitating modeling and interview sessions.  Consultants may also assist by entering information gathered during these sessions into a COTS modeling tool.  When an outside consultant is needed, it is important for the Team Leaders to direct the consultant’s duties.  

The duties of the Team Leaders are to:

· Provide input to the Team Coordinator on the process and data modeling sections of the Scope Statement;

· Identify resource requirements;

· Schedule resources;

· Respond to critical milestones;

· Validate information collected by the process and data modeling teams;

· Prepare process and data models for As-Is and Future-State conditions;

· Submit modifications to the original scope statement as new information is obtained from interviews;

· Prepare progress reports that will be incorporated into the project progress review meetings with the Team Coordinator;

· Oversee the duties of a consultant (if necessary);

· Define process measurements (metrics).

5.2.3
Process and Data Modeling Team Members
Process and Data Modeling Team Members are responsible for supporting the process and data modeling efforts.  The Team members should be assigned to specific project modeling tasks and will be available to work on other assignments on a part time basis.  Arrangements must be made to off-load some of their other responsibilities until the project is completed.    The process modeling members should be familiar with the As-Is business processes and be open-minded about defining the Future-State processes.  The data modeling team members should be familiar with existing operational systems (operating procedures and outputs produced).

The duties of the Team Members are to:

· Provide operational requirements during the process and data modeling interviews;

· Identify and analyze operational system components (inputs, process, and outputs);

· Identify operational constraints;

· Respond to critical milestones;

· Define and document the As-Is  process;

· Validate / Test process and data models;
· Validate / Test Future-State solutions.
5.3  IMPLEMENTATION ADVICE AND CAUTIONS

The development of a comprehensive project scope and the creation of an effective team are two of the main factors in a successful process and data modeling implementation.  

The key steps:

· Management appoints the Team Coordinator;

· The Team Coordinator selects the process and data modeling Team Leaders;

· The Team Coordinator and Leaders meet to prepare the initial scope statement and determine the most effective modeling approaches (a sample Scope of Work is included in Appendix G);

· The Team Leaders select team members based on identified tasks and schedule their time accordingly;

· The Teams meet to develop and refine the implementation tasks and provide feedback to the Team Coordinator;

· The Teams conduct interviews and meet to review information;

· The Teams prepare As-Is models and identify Future-State enhancements;

· The Teams present the process and data models to management;

· The Team Coordinator and Leaders meet to prepare a final report and make recommendations for the implementation of process and data model enhancements.

Advice:

The Team Coordinator is the sole individual responsible for making decisions regarding process and data scope and the use of assigned resources.

The communication among the implementation staff must be open and without conflict.  There will be times when a Team Leader (and potentially the Team Coordinator) must step in to keep the project on track and avoid disagreements about differing opinions.  The best Team Leaders will recognize when a disagreement requires intervention.

Progress reviews are critical to ensuring that a project stays on track (within scope) and that critical milestones are met.  The Team Coordinator must meet periodically with the Teams to validate their efforts.

Scope revisions will occur because it is very difficult to determine every possible opportunity/ constraint that will be identified during the implementation effort.  Communication is key, as well as the abilities of the coordinators and leaders to identify scope changes and present the impacts early so that course adjustments can be made.

Contractors and Consultants can help facilitate the process and modeling efforts by supporting the Team Coordinator and Team Leaders.  These outside resources can also bring experience,  new ideas, and a different perspective to the project.

It is highly recommended that COTS tools be used to document the process and data modeling efforts.  COTS tools have been designed to help document, identify, analyze and report models in a defined format.  The tools should be selected early in the implementation and all staff should be properly trained.  A contractor who is familiar with the COTS tools can help by providing training and data input.

5.4  GETTING STARTED

The need to perform process and data modeling is usually the result of many factors, all of which contribute to defining the scope of the effort.  Some efforts are justified based on the need to document an existing process to define a training program.  Others are justified based on the need to analyze the process and data to identify improvement opportunities (see Section 2.1).
There are a few basic steps that an organization must take to start a modeling effort, as shown in Figure 5-7.  The first is to recognize the need and define a basic mission statement.  This mission statement defines the justification for the process and data modeling effort and defines the basic scope of the efforts.  A sample Scope of Work is included in Appendix G.

The second step is to begin the organizational phase by selecting a Team Coordinator and defining his/her roles and responsibilities.  The Team Coordinator must be cleared of all existing duties for the duration of the process and data modeling effort.  In parallel with the selection of the Team Coordinator the project budget must be established, although at this early organizational phase the budget may be limited to the development of a detailed requirements and implementation plan.  The Team Coordinator will then select the Process and Data Modeling Team Leaders and define their roles and responsibilities.  These individuals must also be cleared of all existing duties for the duration of the process and data modeling efforts.
The Coordinator and Leaders should determine whether they have the necessary resources to continue the process and data modeling effort in-house.  If they do, they must define the requirement to hire an outside consultant.



Figure 5- 7:  Project Organizational Phase

A Consultant can assist the Coordinator and Leaders by helping define the requirements and prepare the implementation plan.  The Consultant should also be familiar with previous process and data modeling efforts and should be experienced in recognizing improvement opportunities.

The third step is to submit the requirements and implementation plan to management for their review and approval.  Approval should also be obtained for the resources necessary to execute the process and data modeling efforts.  These early steps define the organizational phase of getting started and are the most critical for setting the stage for a productive and successful implementation.  Completion of these three steps will prepare the organization to begin the process and data modeling project.

5.5
COMPLETING THE MODELING PROJECT

Most models are decomposed to approximately three levels of detail.  However, it is not unusual for a portion of a model to be decomposed to five or six levels.  When this happens, the functions that are decomposed are usually critical to the process being analyzed.  If an entire model must be decomposed to five or six levels of detail, it is likely that the system being analyzed should be divided into smaller models.  This makes each model easier to understand and, if necessary, the models may be combined at a later time.

The modeling effort should be stopped when “…there is sufficient detail in the model to satisfy its purpose.”
  A single model’s boxes should not be further decomposed when:

1.
“The box contains sufficient detail.

2.
A change in abstraction level is required to detail the box.
3.
A change in viewpoint is required to detail the box.

4.
The box is very similar to another box in the same model.

5.
The box is very similar to a box in another model.

6.
The box is a trivial function.”

A modeling effort should be complete when the model has enough detail to answer all the questions summarized by the purpose.  These questions are outlined in Section 3.2 and include who, what, when, where, why, and how the process is completed.  More specific questions that may be asked include the following:

· Is the decomposition complete?

· Is there a missing box?

· Is there a box that doesn’t belong?

· Do the diagrams match the purpose of the model?

· Are the diagrams too vague or too detailed to answer the questions implied by the purpose of the model?

· Do the diagrams answer questions that are outside the purpose of the model?

· Does the model reflect reality?

When the model diagrams are complete, a final check should be done to verify that all components are fully and accurately defined and documented.  No modeling effort is complete until the diagrams, definitions, and supporting information and as complete as possible and assembled into a process model package.

5.6  PROCESS AND DATA MODELING TOOLS

This section provides a brief look at the top three vendor CASE tools used to perform a wide variety of process and data modeling activities.  Each of these tools represent the “best of breed” and provide specific features at various pricing levels.

EasyCase, by Evergreen is the lowest cost modeling tool on the market today.  EasyCase stores both process and data model information in a common repository.  It allows you to enter data object information in one model and carry it over to another, which allows attribute information entered in an entity to be carried over to a data store object in a process model.

Systems Engineer (SE), by OMT Select - OMT Select is a well known provider of object-oriented CASE tools.  SE comes packaged as a true client server design tool.  It utilizes the Gupta SQLBase relational database engine as its repository.  SE comes with a GUI client window-based front end, which runs in MS Windows 3.1, MS-NT and Windows 95.  Via this front end, designers, modelers, architects, and managers can access a suite of CASE tools applicable to each phase of the project design.  In addition, SE also offers business process re-engineering tools and project management tools.

BPwin, by Logic Works - Logic Works is a provider of data and process modeling tools.  BPwin, short for Business Process for Windows, is a tool designed for business process modeling.  BPwin provides a simple to use GUI and allows a designer to create a process model that can be decomposed to as many layers of detail as necessary.

ERwin, by Logic Works, has much the same functionality as SE.  Many seem to prefer its interface over SE, due to its more intuitive approach to accessing the various controls and features.  ERwin, short for Entity/Relationship for Windows, enables designers to create relational models independent of the target engine.  Once the modeling is complete it allows users to export (map) into the selected RDBMS and automatically create the physical data model. The BPwin and ERwin products are compatible.  A model generated in BPwin can be imported into ERwin to continue the data modeling and an ERwin model may be used to update and validate a BPwin model.

The tools used in the development of this document were BPwin and ERwin from Logic Works.  Though we do not endorse any of the products outlined in this section, each has its own merits.

· If a large integrated CASE tool is needed, where multiple designers require access to the same model at the same time, Systems Engineer is probably the best choice.

· If individual tools are needed for individual workstations and powerful reverse engineering capabilities, BPWin and ERWin are probably the best choice.

· If a low cost tool that provides both process and data modeling is needed, EasyCase is probably the best choice.

Additional product information may be found about these and other products by visiting the corresponding vendors’ Web sites.

APPENDIX A

A BRIEF HISTORY OF THE IDEF MODELING METHODOLOGY

 A BRIEF HISTORY OF THE IDEF MODELING METHODOLOGY

One of the most common modeling techniques is IDEF, which is based on combining graphics and text.  “IDEF actually consists of an integrated pair of tools:  the process mapping activity modeler (IDEF0) and the data modeler.”

“During the 1960s and 1970s Douglas T. Ross developed the modeling technique known as SADT (Structured Analysis & Design Technique).  The U.S. Air Force adopted much of SADT as part of their ICAM (Integrated Computer Aided Manufacturing) program during the late 1970s, calling the technique IDEF0 (Integrated Computer Automated Manufacturing Definition).  The ICAM Program 5 goal was to improve manufacturing productivity by applying computer technology.  One realization of the participants was that prose, or textual language was not a very effective way to document and validate a process. Long, wordy, procedure manuals were of very little use, since they:

· Are hard to present concisely;

· Are hard to review to ensure logical accuracy;

· Are difficult and expensive to maintain;

(
Take too long to change and are not well suited for presenting competing alternatives.

Therefore, some of the byproducts of the ICAM program were four graphics-based modeling languages.

(
IDEF0, used to document the process of manufacturing and to show what information and resources are needed in each step.

(
IDEF1, used to document the information needed in a manufacturing environment.

(
IDEF2, used to document the behavior of functions over time.

(
IDEF3, used to document work flow.

IDEF2 never really established itself and has been slowly replaced by simulation techniques.  In 1985, IDEF1 was "extended" and renamed IDEF1X.  Since then, the IDEF methods have been used by both government and private industry to document, analyze, and improve all types of business processes.

In the early 1990s, the IDEF Users Group, in cooperation with the National Institutes for Standards and Technology (NIST), undertook an effort to create standards for IDEF0 and IDEF1X, culminating in the publication in 1993 of U.S. Government standards documents, known as FIPS, for both techniques.  This standards process continues today under the auspices of the Institute of Electrical and Electronics Engineers (IEEE).  Adoption by the International Organization of Standards (ISO) is also planned.”

APPENDIX B

DOCUMENTATION INVENTORY TEMPLATE

APPENDIX C

INTERVIEW TEMPLATES

PROCESS ANALYSIS INTERVIEW

Process Name:

Process Description:

Person Being Interviewed:






Date:
1.
Activities:
What activities within the organization are you responsible for?

2.  Outputs (and Customers):
What products / services are produced by the activity?

Where does the output (deliverable) go?

3.  Inputs (and Suppliers):

What do you need to produce this deliverable?

Who do you depend on to provide these products / services to you?

What are your requirements for each of these products / services (needs, expectations)?

What do you do with the products / services you receive?

What begins the process?

4.  Constraints:

What constrains the process?

What are the rules / regulations / legislation that must be adhered to in order to complete the process or deliver the desired output?

5.  Resources:

Who participates in the process?

What mechanical / automated devices facilitate the process getting done?

What systems, forms, reports support the process?

 PROCESS IMPROVEMENT INTERVIEW

Process Name:

Process Description:

Person Being Interviewed:






Date:
1.  Inputs (and Suppliers):

What products / services are you not getting that you require to complete your part of this process effectively?

What problems do you have with the products / services that you do get?

Is there anything that your suppliers are providing to you that you no longer need or expect?
2.  Outputs (and Customers):

What deliverables are you not able to produce as required.

What problems do you have with the deliverables that you produce?

Are you producing anything that is no longer needed or expected?

3.  Measures:

How do your suppliers know that they have fully satisfied your requirements?

How do your suppliers know that they have not fully satisfied your requirements?

How do you know that you have fully satisfied your customers’ requirements?

How do you know that you have not fully satisfied your customers’ requirements?

APPENDIX D

MODEL DEFINITION TEMPLATE

MODEL DEFINITION

Model Name:  












Purpose:  
This model will be used to 



















































































































Scope:  












































































































Viewpoint:  




































APPENDIX E

PROCESS ANALYSIS TEMPLATES

MAJOR PROCESS DEFINITION

(COMPLETE ONE SHEET PER MODEL)

Major Process Name (verb or verb phrase):  























































Major Process Definition:  

























































































































































MAJOR PROCESS INPUT / OUTPUT TEMPLATE

INPUTS
PROCESS
OUTPUTS

LIST PRODUCTS/ SERVICES NEEDED TO COMPLETE THE PROCESS.
IDENTIFY THE MAJOR PROCESS BEING ANALYZED.
LIST PRODUCTS / SERVICES GENERATED FROM THE PROCESS LISTED.

 FORMCHECKBOX 
 


Name: 


 FORMCHECKBOX 
 

 FORMCHECKBOX 
 


Definition:

 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



INPUT / OUTPUT DEFINITION TEMPLATE

NAME
DEFINITION
DESTINATION





























MAJOR PROCESS RESOURCE / CONSTRAINT TEMPLATE

RESOURCES
PROCESS
CONSTRAINTS

LIST PEOPLE, 

MACHINERY OR

EQUIPMENT USED TO

PERFORM THE PROCESS.
IDENTIFY THE MAJOR PROCESS BEING ANALYZED.
LIST POLICIES, 

REGULATIONS, STANDARDS, ETC. THAT RESTRICT THE PROCESS.


Name: 


· 


Definition:
· 



· 



· 



· 



· 



· 



· 



· 



· 



· 



· 





RESOURCE / CONSTRAINT DEFINITION TEMPLATE

NAME
DEFINITION
DESTINATION





























SUBPROCESS DEFINITION

Complete one sheet for each subprocess.

Subprocess Name:  











Process Definition:  






















































































































Purpose:  



















































































SUBPROCESS INPUT / OUTPUT TEMPLATE

INPUTS AND

 SUPPLIERS
PRODUCER
OUTPUTS AND CUSTOMERS

INPUTS:  

LIST PRODUCTS/ SERVICES NEEDED TO COMPLETE THE PROCESS.
PROCESS: 

IDENTIFY THE SUBPROCESS BEING ANALYZED.
OUTPUTS:

LIST PRODUCTS / SERVICES GENERATED FROM THE PROCESS LISTED.

 FORMCHECKBOX 
 


Name/Number: 


 FORMCHECKBOX 
 

 FORMCHECKBOX 
 


Definition:

 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



SUPPLIERS:

LIST THE SOURCES OF PRODUCTS / SERVICES LISTED ABOVE.

CUSTOMERS:

LIST RECIPIENTS OF PRODUCTS / SERVICES LISTED ABOVE.





 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



SUBPROCESS RESOURCE/CONSTRAINT  TEMPLATE

RESOURCES
PROCESS
CONSTRAINTS

LIST PEOPLE, 

MACHINERY OR

EQUIPMENT USED TO

PERFORM THE PROCESS.
IDENTIFY THE SUBPROCESS BEING ANALYZED.
LIST POLICIES, 

REGULATIONS, STANDARDS, ETC. THAT RESTRICT THE PROCESS.


Name/Number: 


· 


Definition:
· 



· 



· 



· 



· 



· 



· 



· 



· 



· 



· 



· 

ACTIVITY DEFINITION

Complete one sheet for each activity.

Activity Name:  











Activity Definition:  






















































































































Purpose:  



















































































ACTIVITY INPUT / OUTPUT TEMPLATE

INPUTS AND

 SUPPLIERS
PRODUCER
OUTPUTS AND CUSTOMERS

INPUTS:  

LIST PRODUCTS/ SERVICES NEEDED TO COMPLETE THE PROCESS.
PROCESS: 

IDENTIFY THE ACTIVITY BEING ANALYZED.
OUTPUTS:

LIST PRODUCTS / SERVICES GENERATED FROM THE PROCESS LISTED.

 FORMCHECKBOX 
 


Name/Number: 


 FORMCHECKBOX 
 

 FORMCHECKBOX 
 


Definition:

 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



SUPPLIERS:

LIST THE SOURCES OF PRODUCTS / SERVICES LISTED ABOVE.

CUSTOMERS:

LIST RECIPIENTS OF PRODUCTS / SERVICES LISTED ABOVE.





 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



ACTIVITY RESOURCE/CONSTRAINT  TEMPLATE

RESOURCES
PROCESS
CONSTRAINTS

LIST PEOPLE, 

MACHINERY OR

EQUIPMENT USED TO

PERFORM THE PROCESS.
IDENTIFY THE ACTIVITY BEING ANALYZED.
LIST POLICIES, 

REGULATIONS, STANDARDS, ETC. THAT RESTRICT THE PROCESS.


Name/Number: 


· 


Definition:
· 



· 



· 



· 



· 



· 



· 



· 



· 



· 



· 



· 

TASK INPUT / OUTPUT TEMPLATE

INPUTS AND

 SUPPLIERS
PRODUCER
OUTPUTS AND CUSTOMERS

INPUTS:  

LIST PRODUCTS/ SERVICES NEEDED TO COMPLETE THE PROCESS.
PROCESS: 

IDENTIFY THE TASK BEING ANALYZED.
OUTPUTS:

LIST PRODUCTS / SERVICES GENERATED FROM THE PROCESS LISTED.

 FORMCHECKBOX 
 


Name/Number: 


 FORMCHECKBOX 
 

 FORMCHECKBOX 
 


Definition:

 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



SUPPLIERS:

LIST THE SOURCES OF PRODUCTS / SERVICES LISTED ABOVE.

CUSTOMERS:

LIST RECIPIENTS OF PRODUCTS / SERVICES LISTED ABOVE.





 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



 FORMCHECKBOX 
 



TASK RESOURCE/CONSTRAINT  TEMPLATE

RESOURCES
PROCESS
CONSTRAINTS

LIST PEOPLE, 

MACHINERY OR

EQUIPMENT USED TO

PERFORM THE PROCESS.
IDENTIFY THE TASK BEING ANALYZED.
LIST POLICIES, 

REGULATIONS, STANDARDS, ETC. THAT RESTRICT THE PROCESS.


Name/Number: 


· 


Definition:
· 



· 



· 



· 



· 



· 



· 



· 



· 



· 



· 



· 

APPENDIX F

DATA ELEMENT TEMPLATES

DATA ELEMENT DEFINITION TEMPLATE

NAME
DEFINITION
SOURCE













































APPENDIX G

SAMPLE SCOPE OF WORK

FOR

PROCESS AND DATA MODELING PROJECT

SAMPLE SCOPE OF WORK

FOR

PROCESS AND DATA MODELING PROJECT

Introduction:
The XYZ Corporation has determined that it must improve its customer service and reduce customer complaints.  The company has decided to begin by developing an improvement plan that will define existing processes and data dependencies.  The company is committed to implementing its improvement plan within 6 months and has decided to use existing staff and hire an outside consultant to conduct the process and data modeling efforts.

Mission Statement:

The process and data modeling effort will focus on identifying and documenting all aspects of customer service and will identify improvement opportunities.  The process and data modeling project is a high priority effort and will commence with the announcement of the Team Coordinator on May 1, 1998.

The process and data modeling project will identify customer service requirements and will document and model the customer service processes.  Potential improvements will be identified and a course of action for implementing the selected improvements will be made and executed  within the next 6 months.

Approach:

The process and data modeling project will start with the development of an organizational plan. The  following flowchart identifies the steps that will be taken to establish the proper organization and resources necessary to complete the effort.



1.  Prepare Mission Statement

The mission statement in this report is to be further defined and expanded if necessary to reflect the full scope of the process and data modeling efforts.

2.  Organize

The process and data modeling project will begin with the appointment of the Team Coordinator on May 1, 1998.  The Team Coordinator will be responsible for refining the above mission statement and selecting the appropriate individuals to fill the roles of the process and data modeling Team Leaders.  These three individuals will prepare a SOW for obtaining the services of an outside consultant who will train them in process and data modeling techniques, and help refine the requirements, and prepare an implementation plan.
3.  Approve Resources

Management will approve the assignment of the Team Coordinator and Team Leaders.  They will be cleared of all existing responsibilities so that they can focus on the hiring of an outside consultant, learning process and data modeling techniques, defining requirements, preparing an implementation plan, obtaining approval for the implementation resources, and completing the implementation tasks.

4.  Hire Consultant

The Team Coordinator and Team Leaders will hire an Outside consultant who will perform the following tasks:

· Conduct a 3 day training program for the Team Coordinator and Team Leaders

· Help define and refine requirements

· Help prepare an implementation plan

· Help estimate resource requirements to implement the plan

5.  Prepare Requirements Statement

The Coordinator, Team Leaders and Consultant will prepare a requirements statement that defines the scope of the process and data modeling project.

6.  Prepare Implementation Plan

The Coordinator, Team Leaders, and Consultant will prepare a implementation plan that defines the steps and tasks necessary to execute the process and data modeling project.

7.  Obtain Approval to Proceed

The Coordinator, Team Leaders, and Consultant will present the requirements and implementation plan to Management.  Management will approve or reject the requirements and implementation plan.  If the plan is rejected it may be necessary to refine it based on their recommendations and resubmit it.  Once the requirements and implementation plan have been approved, Management should also approve the resources necessary to perform the implementation tasks.

8.  Approval of Implementation Resources

Once Management has approved the implementation resources the Coordinator should be given approval to proceed.  Monthly status reports will be prepared by the implementation team and submitted by the Coordinator to Management for review and tracking of resources.

The next major phase of the process and data modeling project is to begin documenting the existing Customer Service processes and analyzing them for process and data improvements.

The following 7 steps define the approach that will be used for documenting and analyzing the Customer Service process.




Step 1.  The Purpose Statement should briefly explain why the process is being modeled, what the model will show, and what readers can do with the model.  Once written, the Purpose Statement will not change throughout the modeling process.

Step 2.  The Viewpoint of the model should be clearly stated to avoid confusion and maintain the focus of the analysis.  The Viewpoint should be a role, title, or department.  Once written, the Viewpoint will not change throughout the modeling process.

Step 3.  The Scope defines the boundaries of the modeling effort.  The boundaries should include the beginning and ending points of the process being modeled and the level of detail to which the process will be modeled.  It is possible to model a process beyond the level of effectiveness.  The Scope may change slightly throughout the modeling effort, but major modifications should be avoided. 

Steps 4 and 5.  After the process has been defined the outputs should be listed, followed by the inputs.  Outputs represent products, services or information, and inputs represent materials or information consumed or changed by the process.  Every process should have at least one output.  However, it is possible for a process to have no inputs if the process does not consume or change anything.

Major Process Input/Output Template
INPUTS
PROCESS
OUTPUTS

LIST PRODUCTS/ SERVICES NEEDED TO COMPLETE THE PROCESS.
IDENTIFY THE MAJOR PROCESS BEING ANALYZED.
LIST PRODUCTS / SERVICES GENERATED FROM THE PROCESS LISTED.

 FORMCHECKBOX 
 
Name: 


 FORMCHECKBOX 
 


Definition:






















To ensure complete and accurate documentation, each output and input should be defined at the time they are listed. 

Step 6.  After the outputs and inputs have been documented, the resources should be listed, followed by the constraints.  Resources represent people, machinery, or equipment that are not consumed by the process.  Constraints represent policies, rules, laws, etc. that regulate the process.  Every process should have at least one resource and one constraint.

Major Process Resource/Constraint Template

MAJOR PROCESS RESOURCE / CONSTRAINT TEMPLATE

RESOURCES
PROCESS
CONSTRAINTS

LIST PEOPLE, 

MACHINERY OR

EQUIPMENT USED TO

PERFORM THE PROCESS.
IDENTIFY THE MAJOR PROCESS BEING ANALYZED.
LIST POLICIES, 

REGULATIONS, STANDARDS, ETC. THAT RESTRICT THE PROCESS.

· 
Name: 


       


Definition:
   






Step 7.  To ensure complete and accurate documentation, each resource and constraint should be defined at the time they are listed. 

The diagram format will be based on IDEF0 format.  Each process will be represented as a context diagram as shown in the example below. 

Process Context Diagram
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Outputs are represented on process models as arrows that exit the process box from the right side. 

Inputs are represented on process models as arrows that enter the process box on the left side. 
Resources are represented on process models as arrows that enter the process box from the bottom.  

Constraints are represented on process models as arrows that enter the process box from the top.

Process context diagrams are then combined to create process decomposition diagrams, as shown in the example on the following page.

Process Decomposition Diagram
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