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Overview 

 Understand what an enterprise architecture is and why 
companies are developing them 

 

 Understand how reference architectures are used to 
derive enterprise architectures 

 

 Provide examples of several popular reference 
architectures 

 

 Illustrate an enterprise architecture for actual companies 
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Enterprise Architecture 

 To deal with the complexity of designing an enterprise 
many now use enterprise architecture 

 

 Architecture represents the structure of the system 
embodied by its components, their relationships to each 
other, their relationships with the environment, and the 
principles guiding the system’s design and evolution 

 

 With regard to an enterprise the architecture represents 
conceptual components, conceptual relationships, and 
enterprise-wide principles 
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Architecture 

 Architecture – a representation of the structure or form of a 
system embodied by its components, their relationships to each 
other, their relationships with the environment, and the principles 
guiding the system’s design and evolution over time. 

 
 Architecture gives physical form to the functions needed by the 

system. 

•  The collection of elements in the 
system 

• The configuration of those elements 

• The arrangement of the elements 
and how they are related to each 
other 

Form 
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Why Enterprise Architecture? 

You cannot build 

this      

    

  in the same way 
you build this 

Sagrada Familia in Barcelona, Spain 
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Winchester House 

 Sarah Winchester heiress to the Rifle 
mfr. had a mansion under constant 
construction from 1884 until 1922 

 No blueprints exist for the house, she 
would sketch ideas for rooms and so 
forth on paper or even tablecloths 

 

  The mansion is 
remarkable for oddities 
such as stairs leading 
nowhere, interior 
windows, etc. 
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Think an enterprise avoids these problems? 

 Enterprises regularly develop stovepipes, and systems 

that don’t work together 
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Think an enterprise avoids these problems? 

 Departments purchase systems that don’t work with 

other systems! 
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Why enterprise architecture? 

 Actually, even simple 
houses are built to 
architectures 

 Architectures: 
Ensure compliance to 
standards 

Ensure the parts fit 
together 

Achieve overall design 
goals at the lowest cost 

Breaks up a complex 
design problem into 
simpler design problems 
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Why enterprise architecture? 

 The value of having an architecture is: 
The primary reason to have an enterprise architecture 
is to provide an overall, high-level design of the 
enterprise 

• Since enterprises are not designed in one step, the 
enterprise architecture provides the structure for all 
enterprise projects to conform to 

• It expresses architectural principles of a long-term vision 

• It communicates the system design vision and enterprise 
strategy to all stakeholders 

• It helps management to plan, manage, and effectively utilize 
the enterprise’s resources 

• It can help ensure legal and regulatory compliance  

 



Work with Complexity 
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Strategy Mission 

Goals 

Vision 

Functions 

Processes 

Tasks 

Capabilities 

Data 

Entities 

Attributes 

System Component 

Subsystem 

Organization 

Person 

Role 

Skills 
Characteristics 

Use Cases 



Architecture Organizes Complexity 
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The value of architecture is 

 The primary reason to have an enterprise 
architecture is to provide an overall, high-level 
design that 

Addresses stakeholder needs 

Shows how those needs will be satisfied 

Explains the trade-offs required to meet those needs 

 Architecture expresses the principles of a long-term 
vision for the system – it is done to support growth 
and change because many systems have long 
expected life-times 

 Architecture communicates the system design 
vision to all stakeholders 
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Developing an Enterprise Architecture 

 Use a Reference 
Architecture as a starting 
point 

 It describes a structured set 
of models that collectively 
represent the building 
blocks of the system in a 
specific domain 

 Knowledge Reuse – 
Reference Architectures 
embody the knowledge 
gathered, on a large scale, 
from a multitude of 
enterprise engineering 
projects 
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Reference Architectures 

 Zachman’s Framework 
Original developed at IBM as an IT framework to help clients 
understand information system projects 

Expanded to entire enterprise, used as basis for government enterprise 
architectures 

 Federal Enterprise Architecture 
The CIO Council, formed by the CIO's of major government agencies, 
developed the Federal the Federal Enterprise Architecture Framework 
[FEAF1999] for the US federal government 

 TOGAF 
TOGAF Version 8.1 Enterprise Edition is an industry standard 
architecture framework that can be freely used by any enterprise 
developing enterprise architecture for use within [TOGAF2003] 

 CIMOSA 
Created by European research consortium for manufacturing systems 

 ARIS 
Created in Germany, principles adopted by SAP.  Widely used 
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Zachman’s Framework 

 The Framework 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 systems 

 

 It borrows the ideas from the older disciplines of 
Architecture/Construction and 
Engineering/Manufacturing that classify and organize the 
design artifacts created over the process of designing 
and producing complex physical products (e.g. buildings 
or airplanes) 

 

 First developed while Zachman was at IBM, now a 
separate company 
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Zachman’s Framework 

•  Provides a good 
classification of the 
stakeholder views and 
the enterprise views 
 

•  Has 36 cells that need 
to be filled with artifacts 
(models) 
 

•  Shows how these cells 
are related horizontally 
(between views) and 
vertically (from concept 
to technical 
implementation) 
 

•  No methodology or 
guidance on how to fill 
cells 
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TOGAF 

 The Open Group Architecture 
Framework (TOGAF) that is 
developed by The Open Group. 

Business architecture — Describes 
the processes the business uses to 
meet its goals. It links strategy 
formulation to strategy implementation.  

Application architecture — 
Describes how specific applications 
are designed and how they interact 
with each other  

Data architecture — Describes the 
enterprise's logical and physical data 
resources and how the data is 
managed. 

Technical architecture — Describes 
the hardware and software 
infrastructure that supports the 
business processes, applications, and 
their interactions. 
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CIMOSA 

 Computer Integrated Manufacturing Open System 
Architecture (CIMOSA) 

 

 

   Developed in 
1990’s by European 
research consortium 
(academia, industry, 
and government) 
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Process Definition 

 CIMOSA is process-centric 

 

 
An enterprise domain represents a 

functional area of an enterprise.  

A domain process is a complete chain 

of activities flowing through an 

enterprise, communicating with each 

other via events and results.  

A business process is a partially 

ordered set of process steps defined by 

a business user to fulfill goals of the 

enterprise mission.  

An enterprise activity describes an 

elementary task of an enterprise to be 

done using a resource.  

The connection of enterprise activities is 

described by a set of behavioral rules.  

Functional operations represent the 

lowest level of activity decomposition  
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ARIS 

 The Architecture of Integrated Information Systems 
(ARIS) was developed in Germany and has been 
adopted by SAP, a leading vendor of ERP systems 
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DoD Reference Architecture 

 Defines viewpoints 

 Defines what to include 

 Defines net-centric architecture 

 Defines DoD-wide requirements 

 Prescribes guidelines for good enterprise architecture  

 Describes a methodology to develop an architecture 

 Describes how to use the enterprise architecture 

 Describes governance of enterprise architecture 

 

 

 



U.S. DoD Architecture Framework 
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What’s in an Enterprise Architecture? 

 An enterprise architecture contains: 

 
Decisions that are enterprise-wide 

 

High-level structure defining viewpoints and abstract levels Common 
views are: 

• Information 

• Process 

• Organization 

• The integration of the views 

 

Definition of terminology and architectural principles 
• E.g. ClientID will be the unique identifier across all systems for our clients.  A 

client receives an ID once the client completes an application 

 

High-level, strategic decisions 
• E.g., All technology development will be Microsoft tools such as ASP, .Net, 

VisualBasic 
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Enterprise Architecture Decisions 

Low impact High impact 

System-

wide 

Not an 

architectural 

decision 

Architectural 

decisions 

Local Not an 

architectural 

decision 

Not an architectural 

decision (but 

architecture might 

set guidelines and 

policies) 
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What’s in an Enterprise Architecture? 

 EA deals with enterprise-wide, high-level 

design decisions 

 
EA at this 

level 

NOT at this 

level 
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Enterprise Architecture Principles (TOGAF example) 

 Principle 1: Primacy of Principles – These principles of 

information management apply to all organizations within the 

enterprise.  

Rationale: The only way we can provide a consistent and measurable level of 

quality information to decision-makers is if all organizations abide by the 

principles. Implications:  

Without this principle, exclusions, favoritism, and inconsistency would rapidly 

undermine the management of information. 

Information management initiatives will not begin until they are examined for 

compliance with the principles. 

A conflict with a principle will be resolved by changing the framework of the 

initiative. 
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Enterprise Architecture Principles (TOGAF example) 

1. Primary of principles 

2. Maximize benefit to the enterprise 

3. Information management is everybody’s business 

4. Business continuity 

5. Common use application 

6. Service orientation 

7. Compliance with the law 

8. IT Responsibility 

9. Protection of intellectual property 

10. Data is an asset 

11. Data is shared 

12. Data is accessible 

13. Data trustee 

14. Common vocabulary and data definitions 

15. Data security 

16. Technology independence 

17. Ease of use 

18. Requirements-based change 

19. Responsive change management 

20. Control Technical diversity 

21. Interoperability 

 



Characteristics of a Good Architecture 

 Resilient 

 Simple 

 Open in that it is scalable and extendable 

 Clear separation of concerns 

 Balanced distribution of responsibilities 

 Balances economic and technology constraints 
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System architecture at cruise line 
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LAPS 
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Functional Architecture of Ship 
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Source: Jack Abbot, AOC Inc.  

in presentation to NPS on April 27, 2006 



Magellan Spacecraft Subsystem Block Diagram Shows 
Some of its Communications Interfaces 

32 

From NASA’s Space Systems Engineering training 

Architecting 
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Architecture & Engineering 
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Architecture defines the 
parameters and overall constraints 

Engineering optimizes 
the parameters subject to 
the constraints 

• Holistic 
• Satisficing 
• Heuristic 
• Ambiguous 

‘fuzzy’ needs 
• High 

uncertainty 

• Reductionist 
• Optimizing 
• Algorithms 
• Requirements 
• Less uncertainty 
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 SAP Solution Maps are designed to be used 
as a tool to help visualize, plan, and 
implement a coherent, integrated, and 
comprehensive information technology 
solution within a company 

 Two Levels 
Level I:  a broad picture of the major processes 
within each industry. These are arranged in 
process categories and represent the critical 
business processes for an industry. 

Level II:  a more detailed view of the specific 
functionality required for each process.  

 

Commercial Example 



 

Ronald E. Giachetti  

September 29, 2013 
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Ronald E. Giachetti  

September 29, 2013 
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Ronald E. Giachetti  

September 29, 2013 
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SAP Business Workflow 
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An Enterprise Reference Architecture 
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Summary 

 You should be able to: 

Define enterprise architecture 

Explain business and technical reasons why an 
enterprise would want to develop an architecture 

Describe  what an enterprise architecture contains 
and provided a few partial examples 

Describe and compare the different reference 
architectures and how they are used to derive 
enterprise architectures 

Describe what an enterprise architecture should 
contain 

 

 


