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Timeline 

·13:00 Enterprise Architecture Tutorial 

·14:10 Coffee 

·15:30 Workshop: Asteroid Protection Case Study 

·16:20 Wrap-up and conclusions 

·16:40  Close 
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Enterprise Architecture Tutorial 

Principles 

·What is Enterprise Architecture? 

·Architecture Frameworks 

Practices 

·Examples of Architectural Views and Elements 

·Getting started with Enterprise Architecting 

Enterprise Thinking 

·Capabilities and Systems of Systems 
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What is Enterprise Architecture? 
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Enterprise Architecture isé 

·An Enterprise is é 

-A complex, (adaptive) socio-technical system that comprises 

interdependent resources of people, processes, information, 

and technology that must interact with each other and their 

environment in support of a common mission. (Giachetti 2010) 

-This implies that an Enterprise is both purposeful and 

transitory, existing in response to a defined need. 

·So, an Enterprise Architecture is é 

-A representation of a set of collaborating organisations, 

resources and information elements, indicating their logical 

inter-relationships, processes, enabling technologies, and their 

contributions towards enterprise-level capabilities. 

-Scoped and bounded by the pertinent issues of relevance to 

the stakeholders in the enterprise problems being addressed. 
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Supports Decision Making 

·Enterprise Architecture models provide an information 

structure for decision making. 

·At its most useful where there are complicated issues 

that need to be addressed from multiple viewpoints, 

such as System-of-Systems problems, or Capability 

definition. 

·Can be used to manage and control deployed 

architectures. 

·Benefits from a strong correlation between the 

architecture purpose and the stakeholder IROs 

(issues, risks and opportunities). 

·ñAn Architecture is a record of decisions madeò 
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Architecture Frameworks 
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What is a framework? 

·A set of abstract data elements and views 

·With prescribed semantics 

·With prescribed structures 

·With defined allowable relationships 

 

 

 

·The scaffolding around which 

 to build information 
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Why Frameworks? 

·Provides a consistent representation 

-A common set of viewpoints 

-Common semantics 

-Different ways into a common information set 

·Promotes common definitions and re-use 

-Reduced ambiguity by enforcing the definition of terms 

- Improved configuration control across architectures 

-Can highlight opportunities for re-use of existing assets 

·Designed to enable communication 

-Different sorts of views and representations for different sorts 

of stakeholders (customers, end-users, developers, etc) 
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Zachman to TRAK 
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Principles of Frameworks 

·Who, What, When, Where, Why, How 

·Viewpoints 

·Connectedness of all things 

·Communications 

·Managing Complexity 

·Approaches to architectural modelling 
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What, How, Where, Who, When, Why 

Slide 12 

Image taken from: 

http://mega-

bpmi.blogspot.co.uk/2

010/12/zachman-

framework.html 
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View points (from MODAF) 
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Image taken from: 

https://incoseonline.org.uk/Documents/zGuides/Z8_System_Architecture.pdf 
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Connectedness of all things 
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Communications 

·Views defined for specific stakeholder groups 

·Views defined for specific outputs 

-Strategic ï for those that define the need 

-Acquisition ï for those that buy the system 

-Operational ï for those that use the system 

-System ï for those that make the system 

-Others é 

·A framework for information sharing* 

*
Zachman was unhappy with the way that his concept of a Framework Information Systems Architectures has been used 

Perspectives of the IASA, Roger Sessions Interview 2007 
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Managing Complexity 

·Use Reductionist Thinking to break complex things 

down into their parts 

-Understood by the individual 

-Manageable by the individual 

-Communicated in the language of the individual 

-The model as a set of ñhead-fullsò of information. 

·Use Holistic Thinking to treat the ñsystemò as a whole 

- Look for dependencies 

-Think in terms of purposeful sets of collaborating systems 

·Think about roles and responsibilities 

-Build a single holistic information set  

·Write once ï use everywhere 
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Whatôs the difference? 

Reductionist 

Holist 

Need both ways of working 
To be effective 

Frameworks (used properly) can support all ways of thinking and working ς views for each perspective 
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Architectural Views and Elements 
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What are Views and Elements? 

·An element is an architecture ñbuilding blockò, 

representing a function, organisation, resource, 

information/data element etc.  

-A ñthingò which has properties and relationships with other 

ñthingsò, and is representative of something in the real world. 

·A view shows how sets of elements are related to 

each other. 

-Views can be used to show a ñwhite-boxò version of elements. 

·Both the sets of elements and the sets of views benefit 

from being logically grouped within their own parts of 

the enterprise architecture model, usually along 

thematic lines. 

-This promotes re-use and better definition of scope. 
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Views and Elements 
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Sets of Views Sets of Elements 

Views can be 

related to each 

other (e.g. showing 

different aspects of 

the same scenario, 

or showing 

abstraction and 

composition). 

The same 

elements can be 

re-used across 

multiple views (e.g. 

common 

operational nodes 

shown in different 

process maps). 

Elements can 

relate to each other 

(e.g. nodes 

conduct operational 

activities, or 

services enable 

capabilities, or 

information is 

exchanged 

between nodes).  

Views can show 

the detailed 

representation of 

how an element is 

realised (e.g. 

process diagrams 

for a ñFunctionò) 



© I Gibson and K Howard, 2014 

Examples of Architectural Views 

·Scenarios 

·Processes 

·Structures 

·Interfaces 

·Tabular Representations 
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Scenarios 

·Can also be referred to as ñUse Casesò, ñVignettesò 
or ñMission Threadsò in different communities. 

·At enterprise level 
-Described using overview diagrams to set the scene 

-Process diagrams showing the interactions 

-Trying to provide clarity for stakeholders 

-Not covering every possible path or chain of events 

·At detailed design level  
-Usually described by narrative text 

-Often with diagrams to show conditional behaviour 

·activity diagrams 

-Or interactions 

·sequence diagrams 
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Example scenario overview (in the style of a MODAF OV-1) 

Slide 23 

A recently commissioned detection capability, 

based upon space-based sensor assets and a 

ground-based control centre, detects a 

previously unknown Near-Earth Object, which is 

predicted to be on a sufficiently high-probability 

of collision with the Earth that it requires the 

attention of the UN NEO Mission Authorisation 

and Oversight Group to decide upon the most 

appropriate course of action. 
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Developing Scenarios 

·Tell a story 

-From the stakeholder perspective 

- In language they understand 

-Make sure it has known scope 

-Capture constraints and assumptions 

- Look at alternative stories with different assumptions 

 

·Think ñwideò before you think ñdeepò 

- It is always worthwhile to think about the potential breadth of 

the set of stories that you need to tell before embarking on a 

significant modelling effort. 
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Process (showing high level processes) 
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Generic process models can be 
really useful for keeping the 

architecture abstract enough to 
enable comparisons to be made. 
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Process ï IDEF approach 
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Process 

ñverb-nounò 

Control 

Resources 

Output Input 

Typically a maximum of  7 ± 2 

processes on each level of 

hierarchical decomposition 
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Process (showing stakeholders and use cases) 
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Process ï Activity Diagram 
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Processes 

·Easier to develop ñas-isò models ï ñto-beò can be hard 

to get agreed 

-However, ñas-isò tends to be incomplete and incoherent ï 

ñpuddlesò and ñslicesò rather than a consistent whole. 

·Activity diagrams or sequence diagrams 

-A mix of both perhaps 

-ñStaticò views can be useful to show concurrent process 

·Donôt overcomplicate the diagrams! 

-Unless you have a good reason to do soé 

·Ownership and responsibility 

-Always worth showing if you can 

Slide 29 



© I Gibson and K Howard, 2014 

Structure 

·All sort of structures can be usefully modelled: 

-Capability taxonomies 

-Organisational structures  

·ñorg chartsò  

·ad-hoc arrangements for particular purposes 

- Logical groupings of processes  

·process or task hierarchies 

- Logical groupings of system elements 

-Actual designs  

- Information/data relationships  

·to provide context to information exchange 

-Programme and Project dependencies  

-Technology dependenciesé 
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Modelling Capability Taxonomies 
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Modelling Organisation Structures 
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Logical Structure ï High Level Solution Options & Designs 
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Image in top right taken from: 

www.neoshield.net/root/img/pool/content/03_the

_neoshield_project/downloads/neoshield_d7.4_i

1.0_final__potential_benefits_of_human_missio

ns_for_mitigation.pdf 
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Structures 

·Easier to define ñas-isò compared to ñto-beò (other than 

at the highest levels) 

·Holistic vs Reductionist approaches 

·ñStructureò includes: 

-Organisations and actors; 

- Information and data; 

-Systems and subsystems; 

-Services and interfaces. 
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Interfaces 

/ŀƴ ōŜ ŘŜŦƛƴŜŘ ƛƴ ǘŜǊƳǎ ƻŦ άǎǘŀǘƛŎέ ǎǘǊǳŎǘǳǊŜ ǎƘƻǿƛƴƎ Ƙƻǿ ŘƛŦŦŜǊŜƴǘ 
components or systems  are connected together.  

Can also be ŘŜŦƛƴŜŘ ƛƴ ǘŜǊƳǎ ƻŦ άŘȅƴŀƳƛŎέ ǎǘǊǳŎǘǳǊŜ ǎƘƻǿƛƴƎ Ƙƻǿ ŘƛŦŦŜǊŜƴǘ 
components or systems  collaborate to deliver functionality. 
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Inputs and outputs 

·Wherever two or more elements collaborate to achieve 

something there will be an exchange of things: 

- Information exchanges between people  

·voice, documents, email, or even hand signals and signs 

·bespoke information system data messages 

- Data exchange between electronic systems 

·Focus on Information layer can miss other aspects 

- Physical (pins, connectors, nuts and bolts) 

- Carrier (Volts, Amps, Hertz) 

- Codification (protocol, timings, packets) 

- Management (negotiation, network) 

- Security (protection, robustness, encryption).  

·It could also be a physical exchange 
- Materials, parts, components, power, people, fuel, water, energy etc. 
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Tabular Representations 

·Useful to give a ñdatasheetò view of a set of elements or 

relationships within the architecture. 

-E.g. Information Exchanges, Processes, Deployed Systemsé 

-Usually includes descriptive information and metrics. 

·Same name = Same thing??? 
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Image taken from page 27 of: 

https://www.gov.uk/government/upl

oads/system/uploads/attachment_d

ata/file/38715/20100426MODAFSV

ViewpointV1_2_004U.pdf 
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How it fits together 

Stakeholder Requirements 
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High Level tǊƻŎŜǎǎŜǎ όάas-ƛǎέ ϧ άǘƻ-ōŜέύ 

Scenarios / Rich Pictures 

Enterprise Use Cases 

Process / Activity Diagrams  

constraints 

System solutions é 

Capability Elements 

Interface Definitions 

Capability Taxonomies 


