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Poised to enter the twenty-firs. century, we are experiencing profound changes in all aspects of our 
life including business, science, and home life. It is an exciting time for quality professionals, however 
it is also time for learning new techniques and tools. The working world is embracing computers to 
address increasingly complex systems. Changes are reflected in quality and management literature 
through discussions on process management, sophisticated automation, business process re- 
engineering, etc. Although the concepts and techniques may Her ,  they have the same objective, that 
is, to achieve the best possible organizational structures amid rapid changes. Recent advances in 
system engineering launched the powerful object management paradigm. Initially implemented in the 
software engineering world, this methodology is making its way into the business world. A new 
breed of simulation tools supporting it is now affordable. In this paper, use of these tools will be 
explored with real l i e  examples. 

WHAT? 
Definition of object management and simulations 

Design of work process objects within a system framework 

Evolution of object management and simulation techniques 

Methodologies for quality optimization and continuous improvement, also incorporating 
traditional techniques 

WHY? 
To model work processes realizing a business or technical objective 

To choose the best simulation tool, implement it appropriately, and use it continuously 



WHAT DO W E  MEAN BY A SYSTEM? 

Webster . 
1. A iknctionally related group of elements: 

a. 
b. 
c. 

The human body regarded as a fbnctional physiological unit 
A group of interacting mechanical or electrical components 
A network of structures or channels 

2. A set of interrelated ideas or principles 

3. Harmonious, orderly interactions 

4. A method; procedure 

IEEE A collection of elements, also called parts, that are interrelated with at least one other, and 
which possesses properties different from the collection of properties of the individual parts. 

OBJECT MANAGEMENT AND SIMULATION 

Given a system consisting of complex inputs, outputs, and related processes, it is more 
manageable ifdecomposed into smaller objects and their interactions. A system spanned by 
complex work processes can be decomposed into object classes and relationships. 

Objects are entities that are made up of clearly identifiable (not necessarily unique) entities 
(may be inputs, outputs, relationships, etc.) that have well-defined boundaries. 

To solve real world problems, the system is decomposed into equivalence classes of objects, 
called object classes, and studied under various conditions and constraints. 

Due to increasing risks and complexities, often the acceptable solution is to manage the 
interactions of these objects optimally. 

A simulation allows one to achieve the essence of reality. 

MODELING PARADIGMS 

A static modeling paradigm represents the structure of the system but not its behavior over 
time. 

A dynamic modeling paradigm represents both the structure and behavior of the system. The 
behavior can be represented by various analyses or by execufing the model. 



Other classifications: 

Discrete and continuous . 
Stochastic and deterministic 

WORK PROCESSES AND HISTORY OF MODELING 

Several traditional quality tools generate object models of work processes 

Real-life modeling of a single physical object, often computer generated now, is the 
classical static modeling. 

Flow charts are single-thread flow of multiple process objects. 

Ishikawa diagrams allows for high level simulation of essential bottlenecks in a 
system. 

Quality knction deployment is an excellent simulation tool for new business 
development. 

'Integration DEFinition languages (IDEF) models are suitable for static modeling of 
complex activities, particularly for large projects. 

Object-oriented modeling fiom computer-aided software engineering is designed to 
model most complex work processes and has several components including state 
diagrams, data flow diagrams, entity relationship diagrams, etc. 

USING SIMULATION TOOLS 

Many new object simulation tools are affordable and are beneficial for designing for quality 
and reliability. 

It is critical both to understand the behavior of the system before choosing the simulation tool 
and to plan the implementation before installation of the tool. 

Simulations must be executed within the context of an experimental system. 



WHAT IS AN EXPERIMENTAL SYSTEM 

Definition of experiment Webster) 

A test performed to determine known truth, examine the validity of a hypothesis, or ascertain 
the efficacy of something previously untried. 

Definition - Droblem 

A state of &airs that is perceived to be in need if change, and where the changes necessary 
to reach a satisfactory state of affairs are unknown (and must therefore be decided ifthe 
problem is to be solved). 

EXPERIMENTAL DESIGN PROCESSES 

Manufacturing 

Fabricating hardware 

Statistical studies 

Computer models and simulations 

S o h a r e  design 

Laboratory experiments 

Instructional design 

Designs that are any combination of the above items - 

SYSTEM AND GROUP KNOWLEDGE 

Increasing need for customer satisfaction drives the need for efficient systems. Systems are: 

n 

Inherently complex 

Logistical complexity: group work 
Technical complexity: group capability 
Interfacial complexity: group coordination 

Difficult to define boundaries 
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System requirement: group agreement 
Valid design: group expertise 
System acceptance: group effort and customer satisfaction 

GROUP KNOWLEDGE RESOURCES 

Seminal knowledge: fbndamental understanding 

Cooperative knowledge: attempting to complement peer knowledge bases 

Synergistic knowledge: group reviews and discussions 

Blocking mechanisms 
Culture against group knowledge 
Reward systems 
Past tense 
Weak peer review 
Inflexibilities of the work group 

FOUR KEY DESIGN QUALITY ISSUES WELL ADDRESSED BY SIMULATIONS 

1. Design principles and standards 

2. Design work and applicable changes 

3. Design interfaces 

4. Verification and validation 

MODELING PROCEDURES 

Define the purpose of the model 

Define the system to be modeled 

Abstract from a system 

Approximate a system 

Study a system 

Build a model of the system 



Veri@ the model 

Validate the model against the system 

FIPS-IDEF CONCEPTS 

A system modeling software tool that can do knctional modeling, data modeling, simulation 
for cost and schedules. The general algorithm is: 

Identify activities: 

An activity is a system component that performs an action. 

Define: 

Input: Agent transformed by activity 
Output: Agent produced by or results fiom an activity 
Control: Conditions required to produce correct output 
Mechanism: A person, facility, machine or other agencies performing the activity 

Define relationships. 

Controls complexities, generates glossaries and data dictionaries, generates several reports, 
does activity-based cost estimation. 

CONCLUSIONS 

It is critical to: 

Assess the complexity of the process including fbture expansions 

Choose the right simulation tools 

Implement the tools correctly with adequate analysis and expertise 

Continuously monitor the results fiom simulations 

DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi- 
bility for the accuracj, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer- 
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, remm- 
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. __~______  


