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Abstract.  Enterprise Architecture definition provides 
guidance to the systems engineer so that the 
enterprise system better reflects the needs of the 
customer.  With the current systems engineering 
approach, the systems engineer can allocate 
requirements to systems without considering 
enterprise-wide considerations.  The architecture-
centric approach for system design provides 
enterprise-wide information for systems engineers, 
who can utilize it to affect systems design.  This 
paper describes Enterprise Architecture and related 
concepts, and explores the state of the art of 
Enterprise Architecture and Enterprise Architecture 
frameworks.  The Zachman Framework is used as the 
basis for creating models of the architecture.  This 
paper proposes a bridging concept to define the 
models for the architectural perspectives.  The 
bridging process provides a traceable methodology 
for developing architectural models of the enterprise 
that are directly traceable to the Zachman Framework 
primitives, thereby ensuring that the architecture 
models all elements that are necessary to completely 
describe the enterprise. 

Keywords.  Architecture, Architecture-centric, 
Architecture Framework, Enterprise, Enterprise 
Archi-tecture,  Zachman Framework. 

INTRODUCTION 

Within an architecture-centric approach, the architect 
models the stakeholders’ vision (an individual or 
organization that has with an interest in the 
enterprise) and creates an architecture definition that 
provides design guidelines for the systems engineer. 

In order to describe architecture-centric concepts, 
it is necessary to define some basic terms.  The enter-
prise wide context (system-of-systems) is being used 
in these definitions.  The architecture is scaleable in 
that all concepts applied to the enterprise can also be 
applied to a system that is part of the enterprise. 

Enterprise—an organization that uses Information 
Technology to perform its mission. 

Architecture—“the fundamental organization of a 
enterprise (or system) embodied in its components, 
their relationships to each other, and to the 

enviornement, and the principals guiding its design 
and evolution” (IEEE 2000). 

Enterprise Architecture—the description of the 
stakeholders mission including information, func-
tionality, location, organization, and performance 
parameters.  Enterprise Architecture describes the 
plan for building a system or set of systems. 

Why Define Enterprise Architecture?  Systems 
engineering is an interdisciplinary approach and a 
means to enable the realization of successful systems 
(INCOSE 1999).  Our experience has shown that in 
many cases the systems engineer does not use a 
formal approach to resolve enterprise wide concerns. 
The architecture-centric approach provides the 
systems engineer a way to model the enterprise 
(system-of-systems) in order to formally address 
enterprise wide concerns.  Thus with an architecture-
centric approach the architecture becomes the center 
for enterprise-wide design decisions (Batman 1999).  
The architecture presents information needed to 
develop a enterprise design that meets the business 
and technical needs of the customer. 

COMPARISON OF DESIGN APPROACHES 

The design-centric approach and the architecture-
centric approach are two common approaches for 
designing an Information Technology based enter-
prise.  A design-centric approach allocates the re-
quirements directly to the enterprises systems and its 
subsystems.  A major flaw in this approach is the lack 
of a process where enterprise-wide tradeoffs are 
addressed.  Without these decisions and tradeoffs, the 
design may not address all enterprise-wide concerns. 

The architecture-centric approach mitigates this 
risk because it uses the architecture to define 
enterprise-wide information.  This approach develops 
models of the enterprise.  The resulting enterprise 
design includes all of the stakeholders’ visions and 
concerns. 

ARCHITECTURE-CENTRIC       
CONCEPTUAL MODEL 

The architecture Working Group of the IEEE Soft-
ware Engineering Standards Group has developed the 

© Copyright 2001 TASC, Inc. All Rights Reserved     
1 of 7 



 

IEEE 1471 standard (IEEE 2000), which documents 
terminology used in architecture definitions.  A part 
of this standard is a model that presents the Archi-
tecture Description concept.  This model describes 
the architecture and related components using the 
Object Management Group Unified Modeling 
Language Class diagram (OMG 1999).  This concept 
model was revised to include the Architecture 
Framework and to add other items to fully describe 
the architecture-centric concepts. 

An Enterprise is an organization that uses Infor-
mation Technology, which one or more systems then 
implement.  Figure 1 presents in a UML Class dia-
gram the Enterprise Architecture concepts.  Each 
component is described below.  

Stakeholder—The Stakeholder is an individual, team 
or organization with interest in or concerns relative to 
an enterprise.  The Stakeholder uses its vision, con-
cerns (interest which pertain to the enterprises devel-
opment, operation and any other aspects that are 
critical to the stakeholder), and goals to describe an 
enterprise (IEEE 2000). 

Requirement—The Stakeholder documents the vi-
sion, needs, and goals of an enterprise in a require-

ment document.  Requirements address overall sys-
tem operation as well as detailed functionality. 

There can also be multiple enterprises within an 
overarching enterprise.  For example, if one company 
has many divisions, each division implements its en-
terprise missions, and each division enterprise is a 
subset of the company enterprise and its missions. 

Mission—A Mission is the objective used to imple-
ment the stakeholders’ vision. 

Information System—An Information System is a 
“collection of different things which together produce 
results unachievable by the elements alone" (Rechtin 
et al 1997).  A mission may be performed by one or 

more systems, such as a system-of-systems (or In-
formation System): “A system-of-systems is a set of 
different systems so connected as to produce results 
unachievable by the individual system alone." 
(Krygiel 1999).  The implementation of an Informa-
tion System (or a system-of-systems) fulfills one or 
more missions to achieve a set of objectives.  The 
Stakeholder defines the Mission to be performed in 
the enterprise.  The Stakeholders’ Mission require-

Architecture Framework
Stakeholder

Mission

Requirement

Architecture Description

Information System Architecture

Model

View

System Description

Artifacts

Figure 1.  Enterprise Architecture Conceptual Model 
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ments are enterprise wide. 

System Description—A System Description is a de-
sign of the Information System. 

Architecture Framework—An Architecture Frame-
work provides guidance for the description of the 
information system via the use of views and models.  
“The Framework, as it applies to enterprises, is a 
logical structure for classifying and organizing the 
descriptive representations of an enterprise that are 
significant to the management of the enterprise as 
well as to the development of the enterprise’s sys-
tems." (Zachman, 1998). 

Architecture—An Architecture is a realization of the 
Architecture Framework.  The Architecture is a for-
mal description of an Information Technology system 
(Open Group 1999).  Therefore, a concrete represen-
tation of the Architecture Framework is the Archi-
tecture. 

Architecture Description—An Architecture Descrip-
tion documents the views and models that the Archi-
tecture Framework uses to describe the system.  Each 
view consists of one or more architectural models, 
which comprise the products that describe the model, 
e.g., data, function, and motivation to describe the 
system.  Each view and model presents a different 
description of the system. 

View—An Architecture View is one or more abstrac-
tions of the stakeholder perspectives.  A view may be 
from the point of the owner, user, developer, designer 
and implementer.  These views may contain Physical, 
Logical, Conceptual and Contextual representations 

(Zachman 2000). 

Model—An Architecture Model contains data, proc-
ess, hardware, personnel, performance, organization, 
and interface descriptions that define the system.  The 
model may use any format that is appropriate to the 
documentation of the mission. 

Artifacts—Architecture Artifacts are the basic ele-
ments used to develop architectural models. 

ARCHITECTURE FRAMEWORK SURVEY 

Industry has many frameworks that are customized 
for specialized applications, as well as a few frame-
works that are generic.  A survey of existing frame-
works was performed to ascertain the state of art re-
lating to frameworks in industry and government. 
Many frameworks were examined including the 
C4ISR/DoD Architecture Framework (C4ISR 1997), 
Federal Architecture Framework Enterprise Archi-
tecture Process (OIT 1999), The Open Group Archi-
tecture Framework (Open Group, 1999), The Rational 
Unified Process (Kruchten 2000) and the Zachman 
Framework (Zachman 1987).  The goal was to find a 
framework definition that could be used as a common 
reference framework.  The results of the survey indi-
cated that the Zachman Framework meets this goal 
because it defines the basic elements that can be used 
to describe any enterprise. 

THE ZACHMAN FRAMEWORK 

The Zachman Framework (Zachman 2000) defines 
the artifacts that are needed to fully define an enter-
prise.  Figure 2 depicts the Zachman Framework re-

MOTIVATIONMOTIVATION
(Why)(Why)

TIMETIME
(When)(When)

PEOPLEPEOPLE
(Who)(Who)

NETWORKNETWORK
(Where)(Where)

FUNCTIONFUNCTION
(How)(How)

DATADATA
(What)(What)

AbstractionsAbstractions

DesignerDesigner

BuilderBuilderPe
rs

pe
ct

iv
es

Pe
rs

pe
ct

iv
es

SubcontractorSubcontractor

© Copyright 2001 TASC, Inc. All Rights Reserved 
3 of 7 Figure 2.  Zachman Framework Conceptual Description 

Functioning EnterpriseFunctioning Enterprise

OwnerOwner

PlannerPlanner

Model (Out ofModel (Out of
DetailedDetailed

Context)Context)

TechnologyTechnology
ModelModel

(Physical)(Physical)

SystemSystem
ModelModel

(Logical)(Logical)

EnterpriseEnterprise
ModelModel

(Conceptual)(Conceptual)

Objective/Objective/
ScopeScope

(Contextual)(Contextual)



 

lationships between the Abstractions and Perspec-
tives. 

An Abstraction consists of one of six abstracts 
that the Zachman Framework defines to be Data 
(What), Function (How), Network (Where), People 
(Who), Time (When), and Motivation (Why).  These 
Abstractions represent different ways to describe the 
enterprise.  

There are five Perspectives defined in the Zach-
man Framework.  Each Perspective reflects a differ-
ent level of Abstraction.  The Perspectives for the 
enterprise are from the point of view of the Planner, 
Owner, Designer, Builder, and Subcontractor.  These 
five Perspectives are also referred to as views into the 
Architecture. 

The elements of the Zachman Framework are re-
ferred to as cells.  The Framework defines a sample 

single-variable model for each cell.  This information 
(i.e., primitive) can be considered to be an artifact.  
The Abstraction artifacts can then be used to create 
Views and Models by transforming between the per-
spectives. (Figure 3).  The concept of developing 
transformations between the artifacts provides a way 
to create traceable composite models that are the 
bridges between the perspectives. 

BRIDGING THE PERSPECTIVES 

Bridging the perspectives through the use of models 
provides a way for the architect to develop models 
that have a direct relationship to the base framework 
(Zachman Framework).  Through this modeling (Fig-
ure 4), the Perspectives are formalized by creating 
model views.  These models are then used to populate 
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Figure 3.  Bridging the Perspectives 
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the next row of the Perspective artifacts.  Using and 
populating Perspective artifacts one row at a time, 
ensures that all artifacts are addressed and therefore 
that the Enterprise Architecture is fully described as 
defined by the Zachman Framework. 

Each Perspective row’s artifacts are used as in-
puts to the Perspective models.  A transformation 
between the Artifacts is used to develop models that 
represent the Perspectives' view.  The developed 
model data is then used to populate the next row of 
Artifacts.  The perspective modeling is the bridging 
concept presented here that provides a traceable mod-
eling process from conceptual to implementation.  

Figure 5 is an example of the models that are de-
fined for the description of the Planner's View.  The 
models utilize data that the previous view has placed 
in the abstraction artifacts (i.e., Data, Function, Net-
work, People, Time, and Motivation).  The diagram 
shows conceptual population of the models by the 
Abstraction artifacts.  The models are methodology- 
independent (i.e., Functional, Object Oriented).  After  
the models are created, the data in the models is used  

to populate the next row of Abstraction artifacts. 
Table 1 provides the definition of the models for all 
of the Perspectives  (Osvalds 2000). 

CONCLUSION 

Systems engineers must approach the designing of 
systems with information that enables them to de-
velop a solution that meets the vision of the 
stakeholder.  The use of the architecture for modeling 
the enterprise functionality provides a way to verify 
the system design constraints before making and im-
plementing design decisions.  This set of design deci-
sions addresses important system-wide issues affect-
ing how the system will be engineered, as well as the 
cost, maintainability, and interoperability of the en-
terprise.  Therefore, the better the enterprise is de-
fined, the better the systems engineer’s solution.
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