
Architecture Frameworks 8. November 2009

1

Architecture FrameworksCopyright © 2009 HOOD Ltd. http://www.HOOD-Group.com
Vertraulich. Alle Rechte vorbehalten. Weitergabe oder Vervielfältigung
ohne vorherige schriftliche Zustimmung der HOOD Group verboten. Version 1.0 – 02 November 2009

-1-

Architecture Frameworks

Dr. Rudolf Hauber

Bertil Muth

HOOD GmbH
Büro München
Keltenring 7
82041 Oberhaching

Tel: 0049 89 4512 53 0
www.HOOD-Group.com

Architecture FrameworksCopyright © 2009 HOOD Ltd. http://www.HOOD-Group.com
Confidential.  Transmission or reproduction prohibited in any form or by any means without the prior 
permission of HOOD Group.

-2-

Version 1.0 – 02 November 2009

Übersicht

Architecture Framework Views

Architecture Overview & Core Elements

HOOD Group1

3

4

5 Architecture Process

6 Architecture Framework Tailoring

7 Discussion

2 Architecture framework motivation, purpose and scope



Architecture Frameworks 8. November 2009

2

Architecture FrameworksCopyright © 2009 HOOD Ltd. http://www.HOOD-Group.com
Confidential.  Transmission or reproduction prohibited in any form or by any means without the prior 
permission of HOOD Group.

-3-

Version 1.0 – 02 November 2009

Our Business

The usage of Requirements Management & Engineering (RM&E) and continuous 
process improvement initiatives like CMMI or SPICE are an essential part for big and 
world wide organisations to develop complex products, services and systems.
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Our Customers
� Automotive Manufacturer

� Adam Opel GmbH
� Audi AG
� BMW AG
� Daimler AG 
� Volkswagen AG

� Automotive Supplier
� Hella KGaA Hueck& Co
� Robert Bosch GmbH
� TRW

� Logistic
� Deutsche Bahn AG
� Schenker Logistics
� Siemens Mobility
� Thales Group

� IT/ Software Development
� BMW AG
� Volkswagen AG
� Deutsche Nationalbibliothek

� Aerospace Industry
� EADS
� Astrium
� Airbus

� Medical Industry
� Drägerwerk AG & Co. KGaA
� Siemens Healthcare
� CareFusion (Viasys Healthcare)

� Telecommunication
� Alcatel Lucent
� NetCologne Gesellschaft für 

Telekommunikation mbH 
� O2 Germany GmbH & Co. OHG

� Banking and Insurance
� AXA Konzern AG
� BMW Bank GmbH 
� Interpolis
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Our Expertise

Change
Management

Version
Management

Test
Management

Requirements
Development

Configuration
Management

Risk
Management

Quality
Management

Project
Management

Requirements Management is the interface between Requirements 
Development and all other Systems Engineering Processes

Requirements 
Management 
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Model Based Systems Engineering Expertise (MBSE)
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<<protocol>>
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Operator
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:System

1: evCommandIBIT ()

2.1.1: evDisplayIBITResult

1.1: evCommandIBIT()

2.1: evDisplayIBITResult

Maintainer
:SNMP 
Agent

:System

1: evCommandIBIT ()

2.1.1: evDisplayIBITResult

1.1: evCommandIBIT()

2.1: evDisplayIBITResult

MaintainerMaintainer
:SNMP 
Agent

:SNMP 
Agent

Customer Requirements 
Specification

System Requirements

System Design
CustReqSpec

Subsystem Requirements

Subsystem Design

Implementation

� Modelling is a central element in the HOOD Requirements Specification Process and in 
the derivation of requirements

� HOOD actively works on INCOSE “Model Based System Engineering vision 2020”
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HOOD Guideline: Structure of Change
Process Improvement is not just a technical challenge.

Source: Colin Hood 1997
Model of change based on work by Lewin 1947 and Schein 1961-1965

B
ar

rie
rs

Learning

Unfreezing

Refreezing

Thinking
differently

Progress of change

Recognising the barriers to 
change and helping people to 

overcome their anxiety, is 
necessary for successful 

change

� Lack of discomfort/anxiety with present 
system

� Ignoring information that does not fit with 
the past

� Lack of psychological safety in the 
change, fear of loss of identity or integrity

Architecture FrameworksCopyright © 2009 HOOD Ltd. http://www.HOOD-Group.com
Confidential.  Transmission or reproduction prohibited in any form or by any means without the prior 
permission of HOOD Group.

-8-

Version 1.0 – 02 November 2009

Services - Overview

Process-
Development

& Optimisation

Establish a 
Competence Center

Tool-
Evaluation

Pilot Projects & 
Roll-Out

Workshops & 
Training

Software-
Development & 
Customisation

Key People 
Education

CoachingRM&E-
Assessment

Initialise

Implement

Operate

Communication, Motivation, 
Education and Acceptance
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HOOD- Excellence in Requirements

ReConf

SubConf
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Your Advantage in Working with HOOD

Complete
Spectrum of 
Services 

Innovation
Leader in 
RM&E 

Many Years of
Experience in more
than 150 RM&E
Projects

Industry 
specific
Training

Highly
qualified
Consultants

Network of
Partners

Proofen
Quality 
Improvement
Approach

Industry 
specific
Know-How
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Motivation

� System-Development and Maintenance is not easy! 

� Using models for problem area 
and solution area

� reduces complexity

� facilitates communication

� eases re-use

� Modelling is an established engineering technique

� Modelling supports
� Customers 
� Project management
� Development
� Quality assurance
� Strategic Planning/Portfolio Management
� IT-Maintenance
� Other stakeholders
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� ISO/IEC 42010: 2007 defines ‘‘architecture’’ as:
‘‘The fundamental organization of a system, embodied in its components, their 
relationships to each other and the environment, and the principles governing its 
design and evolution.’’

� Different views and stakeholders

Architecture Modelling 

Groundwork

Front

Statics Services
(gas, water, electricity)

Logistics

Interior decoration

Brand, How Buildings Learn

Spatial planning
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Introduction into Architecture

What is an Architecture ?
� Fundamental organisation of a system

� embodied in its components
� their relationships to each other and the environment 

� Principles and patterns guiding system design and evolution 

� can be captured in a formal description

� can cover many aspects, including
� Capabilities
� Operational Context
� Operational Activities
� System Interfaces
� Provided Services 
� System Structure
� System Behaviour
� Used technique and standards
� Performance
� Evolution over time
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Enterprise Architecture Introduction

What is an Enterprise Architecture ? 

� Aligns higher level guidance and strategic planning with the 
� Organisation and infrastructure,
� Governance, 
� Business processes, 
� Information systems
� Supporting technology 

� Role of an Enterprise Architecture 
is to provide decision support
� in the context of the enterprise strategy
� for the use of resources (including processes 

and procedures) in the enterprise. 

� Used as analysis tools to
� Develop new capabilities, structure organisations 
� Optimize processes and spending

(from http://www.opengroup.org/togaf/)

Management

Supplier

Operations

Development

IT-Services

Customer
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Architecture Framework Introduction

What is an Architecture Framework?

� foundational structure, or set of structures, which can be used for developing a broad 
range of different architectures. 

� should describe a method 
� for designing a target state of the enterprise in terms of a set of building blocks
� for showing how the building blocks fit together. 

� should contain a set of tools and provide a common vocabulary. 

� should also include a list of recommended standards and compliant products that can 
be used to implement the building blocks.
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Architecture Framework Introduction

Architecture Framework objectives
� Form common language

� Defines common language for architecture representation
� Standardized views 
� Unified way of describing complex 

real world objects 
� Enables better communication between 

� Teams of architects 
� Architects and stakeholders 
� Purchaser and supplier 

� Support decision making
� Identifying capability needs 
� Relating needs to systems development 

and integration, 
� Attaining interoperability and supportability
� Managing investments

� Support interoperability
� …by reducing complexity

(from http://www.opengroup.org/togaf/)

Management

Supplier

Operations

Development

IT-Services

Customer
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Architecture Framework Introduction

� Architecture Framework objectives
� Support decision making for different decision types 

� Enterprise and Portfolio Management
� Capability and Interoperability Readiness
� Operational Planning 
� Acquisition Programme Management and System Development 
� Modelling and Simulation



Architecture Frameworks 8. November 2009

10

Architecture FrameworksCopyright © 2009 HOOD Ltd. http://www.HOOD-Group.com
Confidential.  Transmission or reproduction prohibited in any form or by any means without the prior 
permission of HOOD Group.

-19-

Version 1.0 – 02 November 2009

Architecture Framework Introduction

� Architecture Framework objectives
� Long Term Benefits

� Reduction in cost overruns 
� Reduction in contract errors 
� Improved integration across platforms 
� Reduction in duplication of investment spend 
� Agile acquisition and reduced time to bring capability into service 
� More efficient use of common funded budgets. 
� Improved requirements specifications
� New projects scoped more accurately meaning fewer adverse ‘surprises’ and 

cost increases during implementation 
� Reduced development risks/costs for projects and faster introduction, so that 

business benefits can be realized earlier 
� Improved validation and assurance of solutions 
� Improved portfolio and programme management
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DoD/NATO Architecture Framework
� US federal IT recommendations and guidance (the Clinger-Cohen Act in 1996)

� information technology architectures as means of integrating business processes and agency goals with IT 
� Model enterprise architectures as blueprints
� Triggered development of C4ISR based on TAFIM

� DoDAF: First architecture frameworks since late 1980s
� different terminology and somewhat different structures 
� C4ISR Architecture Framework, 1997 -
� DoD Joint Technical Architecture (JAT), 2000/2001 

� DoDAF Architecture Framework Work products
� capture information (or views) about the architecture
� provide an exhaustive 

set of blueprints for 
any DoD project

� Describes the content of the 
the DoD “enterprise” architecture

� Why, What, Who, Where, 
How, When

Service-Oriented
Views

Provides services to realise 
Operational Activities

Capability
Views

Defines planned capabilites

Programme
Views

Defines programmes undertaken to 
aquire planned capabilites

H
ow

 is w
ork 

organized

W
hat is 

done 
for it
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Architecture Frameworks Examples

� DoDAF/MoDAF/NAF – US DoD/UK MoD/NATO/UPDM Architectural Framework

� TOGAF – The Open Group Architectural Framework

� Zachman – IBM Architectural Framework

Differences

� Differences between these architectural frameworks vary according to heritage

� MoDAF is built from and heavily aligned to DoDAF (see history in earlier slides)

� NAF is built from DoDAF and MoDAF

� TOGAF was based originally on TAFIM (Technical Architecture Framework for 
Information Management), which was a precursor to both DoDAF and subsequently 
MoDAF

� Zachman Framework was published in 1987 at IBM

Same predecessor 
TAFIM

Architecture FrameworksCopyright © 2009 HOOD Ltd. http://www.HOOD-Group.com
Confidential.  Transmission or reproduction prohibited in any form or by any means without the prior 
permission of HOOD Group.

-22-

Version 1.0 – 02 November 2009

Views, models and diagrams

� UML/SysML diagrams are views of a model of a real system

� Different types of diagrams show different aspects of the system

� Architecture frameworks guide the creation of models
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Views, models and diagrams

� Aspects complement and overlap one another

� Consistency of the model must be established

� Architecture framework provides support for consistency by clear rules

� UML/SysML supports consistency with notation built-in mechanisms

Operational Use Case
Diagrams

model

Requirement
diagrams

Internal
block

diagrams

Parametric rules
diagrams

Block
diagrams

Activity
diagrams

Behavior
diagrams

Deployment
diagrams

Communication
diagrams

Logistics 
Information

Mechanics 
Information

Trainings 
Information

Installation 
Information
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Unified Modelling Language

� UML/SysML includes:
� notation (graphical)
� concepts and semantics

� guidelines

� Design Principles of UML/SysML:
� mature notation on formal basis
� extensible (stereotypes)

� support for established well-tried concepts

� i.e. state charts, message sequence charts,...

� not included:
� method

method

UML/
SysML

+
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Architecture Types/View

Service-Oriented
Views

Provides services to realise 
Operational Activities

Capability
Views

Defines planned capabilites

Programme
Views

Defines programmes undertaken to 
aquire planned capabilites

H
ow

 is w
ork 

organized

W
hat is 

done 
for it

Open Group’s TOGAF

(from http://www.opengroup.org/togaf/)

NAF views
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Zachmann Enterprise Framework

(from www.zachmanframeworkassociates.com/Standards)

Objectives/
Scope

Business

System

Technology

Operations

Components

Data Function Network People Time Motivation
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Zachmann Enterprise Framework

� The Zachman Framework™
� is a metamodel, not a methodology or prescription
� is the basis for Architecture 
� It does not imply how you do Architecture: top-down, bottom-up, left to right, right to 

left, where to start, etc.
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NAF Core Entities

� Relationship of the Core Architecture Artefacts

� Operation Node • Activities • Roles 
� System Functions • System Nodes • Systems 
� Organizational Units • Roles • Systems

Op
Node

Sys
Node

Activity Function

Info Data

Org
Unit

Role System

consists of consists of

located at
located at

performed at performed at

performs performs

supports

supports

supports

supports
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TOGAF Core Entities

� Relationship of the Core Architecture Artefacts

(from TODAF 9)
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NAF Views Interdependency

� How everything fits together
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TOGAF content overview
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Zachmann Enterprise Framework

Operations MeansOperations MomentOperations WorkOperations ConnectionOperations Input
Operations 

Relation

Operations EndOperations CycleOperations RoleOperations LocationOperations TransformOperations EntityOperations

Component MeansComponent Moment
Component 

WorkComponent ConnectionComponent Input
Component 

Relationship

Component EndComponent CycleComponent RoleComponent LocationComponent TransformComponent EntityComponent

Technology MeansTechnology Moment
Technology 

WorkTechnology ConnectionTechnology Input
Technology 

Relationship

Technology EndTechnology CycleTechnology RoleTechnology LocationTechnology TransformTechnology EntityTechnology

System MeansSystem MomentSystem WorkSystem ConnectionSystem Input
System 

Relationship

System EndSystem CycleSystem RoleSystem LocationSystem TransformSystem EntitySystem

Business MeansBusiness MomentBusiness WorkBusiness ConnectionBusiness InputBusiness Relation

Business EndBusiness CycleBusiness RoleBusiness LocationBusiness TransformBusiness EntityBusiness

WhyWhenWhoWhereHowWhat
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Zachmann Enterprise Framework

(from http://en.wikipedia.org/wiki/Zachman_Framework)
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NATO Architecture Framework Views - Overview
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(NOV)

System 
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(NSV)

Service-
Oriented
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(NSOV)

Technical 
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(NTV)

Programme 
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Customer aspects

Supplier aspects
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NAF – Capability View

Developing the Capability View

Capability Dependencies NCV-4Capability View 
(Dependencies)

Capability to 
Organisational Deployment 

Mapping
NCV-5Capability View 

(Deployment)

Capability Phasing NCV-3Capability View 
(Phasing)

Capability to Operational 
Activities MappingNCV-6Capability View 

(Activities)

Capability TaxonomyNCV-2Capability View 
(Taxonomy)

Architecture Product#Architecture View

Capability to Services 
Mapping NCV-7Capability View 

(Services)

Capability VisionNCV-1
Capability View 

(Vision)
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NAF Capability View (NCV)

NCV-1, Capability Vision

� High-level concept: high-level operational goals 
and strategy in military capability terms 

� Information provides guidance on future 
capabilities

� Information allows acquisition specialists to 
identify future needs

� Textual document or UML/SysML diagram(s)
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NAF – NCV-1 View
class NCV-1

«EnterpriseVision»
Interoperability betw een coalition partners

«EnterpriseGoal»
Interoperability between coalition partners::Rapid deployment of coalition forces anyw here in the world

«EnterprisePhase»
NNEC - Collaborate Phase

- toBe:  boolean = true

«Capabil ity»
Efficient Information Exchange between Coalition Partners

«EnduringTask»
Crisis Management

«EnduringTask»
Deferrence and Defence

<<Vision Statement>>
All  participant nations in a NATO led coali tion operation have the abil ity to seamlessly
share information about the operational situation, including

*Own forces position (down to soldier if necessary)
*Status on own forces
*Logistic information
*targeting information
*Intel ligence information, including observations
*Geospatial  information

The participant nations col laborate in a common information infrastructure, which
provides a set of functional and core information services.

«taggedValue»

«taggedValue»

«taggedValue»
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NAF Capability View (NCV)

NCV-2, Capability Taxonomy

� Comprehensive list of the 
capabilities that need to be delivered 
during a particular timeframe

� Each capability is, where necessary, 
subdivided into sub-capabilities 
and/or functions

� Used to support the Capability Audit 
process

� Format selected must be able to 
support the representation of a 
structured/hierarchal list

class NCV-2

«Capability»
ISTAR

«Capability»
Stealth

«Capability»
Counter-reconnaissance

«Capability»
Surv eillance

«Capability»
Identification

«Capability»
Targeting

«Capability»
Destruction and/or neutralization of enemy reconnaissance
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NAF Capability View (NCV)

NCV-3, Capability Phasing

� Structured list of required 
capability functions (derived 
from the Capability Taxonomy 
(NCV-2) subview) as rows 

� Cells show the system that 
delivers the capability within 
that time period 

� Timescale/ timeframe as 
columns 
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NAF Capability View (NCV)

NCV-4, Capability Dependencies

� Cluster: logical grouping of 
capabilities 

� The elements are not intended to 
represent individual systems or 
items of equipment 

� Graphical description
� Functional dependency diagram 

class NCV-4

ISTAR

«Capabi li ty»
NCV-2::Counter-reconnaissance

«Capabi li ty»
NCV-1::Efficient Information Exchange between Coalition Partners

«Capabil ity»
Force Protection

«Capabi li tyDependency»

«Capabil ityDependency»
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NAF Capability View (NCV)

NCV-5, Capability to Organisational Deployment Mapping

� Matrix with the appropriate organisational structure (such as described in NOV-4) 
represented by one axis, and the capabilities (as defined in NCV-2) by the other axis

� Graphical objects representing NATO and National systems are placed in the relevant 
positions relative to these axes
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NAF Capability View (NCV)

NCV-6, Capability to Operational Activities Mapping

� Matrix showing operational activities on one axis and capabilities (optionally including 
military functions) on the other

� Shows „gaps“ or „white spots“ (activities do not, or only partially support military 
functions)

� Shows „ redundancy „ (military functions are supported by more than one operational 
activity)
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NAF - Operational Views

Developing the Operational View Products

Documentation of the data requirements and structural business process 
rules of the Operational View. SupportingLogical Data ModelNOV-7Operational

One of the three products used to describe operational activity sequence 
and timing that traces the actions in a scenario or critical sequence of 
events

SupportingOperational Event/Trace 
DescriptionNOV-6cOperational

One of the three products used to describe operational activity sequence 
and timing that identifies responses of a business process to eventsSupportingOperational State Transition 

DescriptionNOV-6bOperational

Showing mechanisms, overlays can show other pertinent information. 
One of the three products used to describe operational activity sequence 
and timing that identifies the business rules that constrain the operation

SupportingOperational Rules ModelNOV-6aOperational

Activities, relationships among activities, I/Os, constraints (e.g., policy, 
guidance), and mechanisms that perform those activities. In addition to 
showing mechanisms, overlays can show other pertinent information. 

SupportingActivity ModelNOV-5Operational

Command, control, coordination relationships among organizationsSupportingCommand Relationships ChartNOV-4Operational

Information exchanged between nodes and the relevant attributes of that 
exchange such as media, quality, quantity, and the level of 
interoperability required.     

EssentialOperational Information Exchange 
MatrixNOV-3Operational

Operational nodes, activities performed at each node, connectivities & 
information flow between nodesEssentialOperational Node Connectivity 

DescriptionNOV-2Operational

High-level graphical description of operational concept (high-level 
organizations, missions, geographic configuration, connectivity, etc.)EssentialHigh-level Operational Concept 

GraphicNOV-1Operational
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NAF – NOV-1 View

NOV-1 High-level Business process diagram

� Explore Business events and processes behind the Operational Concept

Intelligance

«Business Actor»

Intelligance

«Business Actor»

Intelligance

«Business Actor»
perform

reconnaissance
task

«Business Use Case»

perform
reconnaissance

task

«Business Use Case»

provide
reconnaissance

information

«Business Use Case»

provide
reconnaissance

information

«Business Use Case»

(from ww.OHB-systems.de)
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NAF – NOV-2 View

NOV-2 Operational Node Connectivity Description

� Operational Nodes and Needlines

class NOV-2

«HighLevelOperationalConcept»
Coalition Operation

ISTAR

«Capabil ity»
NCV-2::

Counter-reconnaissance

«Node»
:Artillery

«Node»
:Logistics

«Node»
:CJTF HQ / NATO 

Deployable Gatew ay

«Node»
:ISTAR

«Node»
:Observ ation post

4

«Needline»

«Capabil ityForNode»

2

«Needline»

1

«Needline»

3

«Needline»
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NAF – NOV-5 View

NOV-5 Activity Model

� Clarifies 
� Roles, 
� Responsibilities 
� Order of execution 

� With respect to 
accomplishing key 
mission objectives in 
the context of the 
operational enterprise

� Create activities for 
each major step of flow 
or scenario, indicating 
logical choices or 
decision points. 

act NOV-5-Activities

A
rt

ill
e

ry
C

JT
F 

H
Q

IS
TA

R
O

bs
er

va
tio

n 
po

st

Start

«OperationalActivity»
Plan operation

«InformationElement»
CJTF HQ::Commander’s Critical Information 

Requirements (CCIR)

«OperationalActiv ity»
Establish collection plan

«OperationalActivity»
Fuse information

«OperationalActiv ity»
Analyze information

«OperationalActiv ity»
Disseminate information

«InformationElement»
ISTAR::Common operational picture 

information

«OperationalActiv ity»
Request fire on target

«InformationElement»
CJTF HQ::Request for fire

«OperationalActivity»
Provide fire on target

«OperationalActiv ity»
Receiv e battle damage

assessment report

Stop

«OperationalActivity»
Collect information

«InformationElement»
Observ ation post::

Targeting information

«InformationElement»
Observ ation post::
Intelligence report

«OperationalActiv ity»
Perform battle damage assessment

«InformationElement»
Observ ation post::Battle damage 

assessment report

«flow»

«flow»

«flow»

«flow»

«flow»

«flow»

«flow»

«flow»

«flow»

«flow»

«flow»

«flow»

«flow»
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NAF – System Views

Developing the System View Products

Service ProvisionNSV-12Systems

System Data ModelNSV-11Systems

Systems Event/Trace DescriptionNSV-10cSystems

Systems State Transition Description NSV-10bSystems

Systems Rules  ModelNSV-10aSystems

System Technology ForecastNSV-9Systems

System Evolution DescriptionNSV-8Systems

System Performance Parameters NSV-7Systems

Operational Activity to System Function TraceabilityNSV-5Systems

Systems Functionality DescriptionNSV-4Systems

Systems Communications DescriptionNSV-2Systems

System Interface DescriptionNSV-1Systems

View ContentView IDLevel
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NAF – NSV-1 View
NSV-1 System Interface Description

� Depicts systems, system nodes, and the logical interfaces within and between them
� Foundation for internal architecture
� Provides elements for linkage between the Operational and System Views

<<systemNode>>
Intelligence

<<systemNode>> 
SORSGroundStation

<<systemNode>> 
SatelliteGroundStation

<<systemNode>> 
CivilInformation

System

<<systemNode>> 
Satellite

command

image

~command

~image

~missionPlanning

missionPlaning

command

~command

civilInfo

~info

1..202..*

3
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NAF – NSV-1 View
composite structure NSV-1

«Capabili tyConfiguration»
/ HQ:CJTF HQ

«System»
/ HQ:CJTF HQ:::Command Control Information System

«Capabil i tyConfiguration»
/ HQ:CJTF HQ::NATO Deployable Gateway

«System»
/ HQ:CJTF HQ::Core 

Information Serv ice System

«System»
/ HQ:CJTF HQ:::Deployable 

Communication Module

«Capabil ityConfiguration»
/ ISTAR HQ:Coalition Nation

«System»
/ ISTAR HQ:Coalition Nation::Intelligence Information 

Analysis System

«Capabili tyConfiguration»
/ ISTAR HQ:Coalition Nation:::NATO Deployable 

Gateway

«Network»
:Logical Coalition Network

«Capabil i tyConfiguration»
/ Maneuv er Batallion:Coalition Nation

«Capabil ityConfiguration»
/ Maneuv er Batallion:Coalition Nation:::NATO Deployable 

Gateway

«PhysicalAsset»
/ Maneuver Batallion:Coalition Nation::Armoured Vehicle

«System»
/ Maneuv er Batallion:

Coalition Nation::
Armoured Vehicle::

Battlefield Management 
System

«System»
/ Maneuv er Batallion:

Coalition Nation::
Armoured Vehicle::

MMHS

«Capabili tyConfiguration»
/ Artillery HQ: Coalition Nation

«Capabil i tyConfiguration»
/ Artillery HQ: Coalition Nation:::NATO 

Deployable Gateway

«Capabil ityConfiguration»
Nation C / Artillery Unit

«System»
Nation C / Artillery 
Unit::Fire Support 

System

«System»
Nation C / Artillery 

Unit::Artillery

VHF Radio

«ResourceInteraction»

IP / Radio Link

«ResourceInteraction»

VHF Radio

«ResourceInteraction»

IP / UHF

«ResourceInteraction»

IP / UHF

«ResourceInteraction»

IP / Fiber

«ResourceInteraction»
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NAF – NSV-2 View
NSV-2 Systems Communications Description

� Reflect physical nodes (localities) and their communications infrastructure

SOSR-Groundstation
Server

1

CORBA
encrypted

HTTPS
SORS-Client

1..*
Satellite-Groudstation

Server

1
RINEX

X-Band
encrypted

S-Band
encrypted

SORS-Satellite
1..*

GPS-Satellite
3..
*

{ location = anywhere }

{ location = Bonn }

{ location = Kourou }

{ location = Orbit }SOSR-Groundstation
Client

10..30

GBit LAN

Satellite-Groundstation
Client

3..6

100MBit LAN
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NAF – NSV-4 View
act NSV-4

«System»
Logistics Information System

«System»
Intelligence Information 

Analysis System

«Function»
AssetTracking

«Function»
Logistic Planning

«Function»
LogisticStatus

«Function»
Situation analysis

functionality

«Function»
Intelligence information
planning functionality«FunctionProvision»

«FunctionProvision»

«FunctionProvision»

«FunctionProvision»

«FunctionProvision»

AssetTrackingInformation

«flow»
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NAF – NSV-5 View

NSV-5 Operational Activity to System Function Traceability Matrix

� Provides traceability between operational activities and the system functionality 

(operations) that realize the required behaviour
act NSV-5

«System»
NSV-4::Logistics Information 

System

«Function»
LogisticStatus

(from NSV-4)

«Function»
AssetTracking

(from NSV-4)

«Function»
Logistic Planning

(from NSV-4)

«OperationalActiv ity»
Plan operation

«ActivityToFunctionMapping»

«ActivityToFunctionMapping»

«Activi tyToFunctionMapping»

«FunctionProvision» «FunctionProvision»
«FunctionProvision»
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NAF – Service-Oriented Views

Developing the Service-Oriented Views

Identify and describe how services are 
used to support operational processes.Service Orchestration NSOV-4SO-View 

(Orchestration)

Specify the function and behaviour of 
individual servicesService Behaviour NSOV-5SO-View 

(Behaviour)

Provide traceability by illustrating which 
services support which operational 
activities

Services to Operational 
Activities MappingNSOV-3SO-View 

(Activities)

Define services supporting operational 
activitiesService Definitions NSOV-2SO-View 

(Definitions)

General NatureArchitecture Product#Architecture View

Organise knowledge according to the 
service perspective Service Taxonomy NSOV-1

SO-View 
(Taxonomy)
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NAF Service-Oriented Views (NSOV)

NSOV-1, Service Taxonomy

� Represents Domain Knowledge in terms 
of services

� Represented by a:
� Hierarchy, Tree
� Network, loose set of groups

(from NAF 3)

class NSOV-1

«Service»
IIS Core Services

«Service»
Information Exchange Serv ices

«Service»
Geographical Serv ices

«Service»
Security Serv ices

«Service»
Network Services

«Service»
Communication Connectiv ity 

Serv ices

«Service»
Boundary Protection Serv ices

«Service»
Information Protection Serv ices

«Service»
E-Mail Serv ices

«Service»
Web Proxy Serv ices

«Service»
Directory Serv ice

«Service»
Military Messaging 

Serv ices
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NAF NSOV-2

composite structure NSOV-2

«ServiceInterfaceDefinition»
RealizedBoundaryProtectionServ iceInterface

+ loadVirusDefini tions(byte[]) : void
+ scanAttachment(byte[]) : boolean
+ scanBody(byte[]) : boolean
+ scanEmail(MIME) : boolean

«Service»
Boundary Protection Serv ice

Port1

«Service»
Virus Library Serv ice

Port1
«ServiceInterfaceDefinition»

RealizedVirusLibraryServ iceInterface

+ getVirusDefinitions() : byte[]

«Service»
Common Operational Picture

Port1

«ServiceInterfaceDefinition»
RealizedCommonOperationalPictureServ iceInterface

+ getEnemyForcesInformation() : byte[]
+ getNeutralForcesInformation() : byte[]
+ getOwnForcesInformation() : byte[]

«PhysicalDataModel»
LC2IEDM

RealizedBoundaryProtectionServiceInterface

RealizedVirusLibraryServiceInterface

RealizedCommonOperationalPictureServiceInterface
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NAF Service-Oriented Views (NSOV)

NSOV-3, Services to Operational Activities Mapping

� The NSOV-3 subview shows which operational activities are supported by which 
services through the use of a
� mapping matrix
� graphically

act NSOV-3

«Service»
NSOV-2::Boundary Protection Serv ice

«OperationalActiv ity»
Disseminate Information

«OperationalActiv ity»
Request fire on target

«OperationalActiv ity»
Receiv e battle damage

assessment report

«ServiceSupportsActivity»

«ServiceSupportsActivity»

«ServiceSupportsActivity»
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NAF Service-Oriented Views (NSOV)

NSOV-5, Service Behaviour

� Shows the sequencing and timing of interactions between individual services

(from NAF 3)

sd NSOV-5

«ServiceConsumer»

Consumer

«ServiceInterfaceDefinition»

:RealizedBoundaryProtectionServiceInterface

scanBody(byte[]) :boolean

scanBody: OK()

scanAttachment(byte[]) :boolean

scanAttachment: OK()
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NAF – Technical Views

Developing the Technical View Products

Description of emerging standards that are 
expected to apply to the given architecture, within 
an appropriate set of timeframesSupporting

Standards 
Technology 

Forecast
NTV-2Technical

Capture and explicitly describe configurations that 
are of value to the ongoing or to future architecture 
projects

?
Standard 

ConfigurationsNTV-3Technical

Extraction of standards that apply to the given 
architectureEssentialTechnical 

Standards ProfileNTV-1Technical



Architecture Frameworks 8. November 2009

31

Architecture FrameworksCopyright © 2009 HOOD Ltd. http://www.HOOD-Group.com
Confidential.  Transmission or reproduction prohibited in any form or by any means without the prior 
permission of HOOD Group.

-61-

Version 1.0 – 02 November 2009

NAF – Programme Views

Developing the Programme Views

Depicts relationships between 
capabilities and programmes?Programme to Capability 

MappingNPV-2

NPV-2, 
Programme to 

Capability 
Mapping

General NatureEssential or 
SupportingArchitecture Product#Architecture View

Details relationships among projects 
within programmes?Programme Portfolio 

Relationships NPV-1
Programme

Portfolio 
Relationships
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Architecture Framework Views

Architecture Overview & Core Elements

HOOD Group1

3

4

5 Architecture Process

6 Architecture Framework Tailoring

7 Discussion

2 Architecture framework motivation, purpose and scope
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Forces that influence Architecture

Market Forces

Business Management System

Constraints
� legal
� financial

Architecture 

Organisation of 
Enterprise

Quality Needs

Technology

Business Goals 
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Building Blocks of an Architecture Process

Evaluation of Architecture

Workflow Activities

Architecture
Process

Modelling

Roles, Skills & Cooperation

Work Products

Tools

Tactics for Designing
Architectures

Architecture Influence
Factors

Glossary
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Other Architecture Frameworks – TOGAF

TOGAF Architecture Development Lifecycle

� The TOGAF Architecture Development 
Method (ADM) is subdivided into nine 
discrete phases

� Each phase contains documents a 
series of process steps, inputs and 
outputs

(from TOGAF ‘Architecture Development Cycle’ Version 8.1.1)
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TOGAF Process
Prepare organization for 

successful architecture project

define scope, identify stakeholders, 
create Vision, obtain approvals 

develop Business 
Architecture, analyze gaps 

develop Information 
System and Data 

Architecture, analyze 
gaps 

develop a Technology 
Architecture, analyze gaps 

Plan implementation, identify 
implementation projects

Analyze costs, benefits, 
risks, mitigation planning 

govern and manage 
Architecture Contract, 
ensure conformance  

Define and validate architecture 
requirements at every stage

establish procedures for 
managing change to 

new architecture 
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Architect Skill Descriptions

� Describing the skills required from an architect
helps project leaders to assign persons to roles

� Level based descriptions simplify defining 
a) the skills needed to 

fulfill a purpose
b) how to aquire the skills  

Develop or adapt Sub-System Architecture 

Develop or adapt System Architecture 

Develop or adapt Platform Architecture 

Develop and Adapt Architecture 
Techniques, Patterns and Strategies 

Apply Complementary Techniques
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Architecture Framework Tailoring

� Why tailoring?

� E.g. NAF encompasses more than 40 (!) views when taken to its fullest...

� However, different projects have different needs:
� Scope: narrow or wide
� Stakeholders: few or many
� Technology: commodity or bleeding edge
� Context: stand-alone or fully integrated
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Comparison: Project types and Tailoring in V-Modell XT

� Selection of project type

� Selection of applicable practice building blocks

� Very similar to V-Model tailoring:
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Discussion

Thanks for your at tent ion!

Quest ions  & Discussion

Please contact me: Rudolf.Hauber@HOOD-Group.com

+49 173 394 1162


