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2 Message

TRT-Fr/KTD-SYS/JLG,12-015

¢ La modélisation a déja fait de grandes avancées dans les
entreprises et les projets

¢ Des normes et standards existent pour couvrir des activités de
niveau entreprise... méme s'ils ne sont pas toujours bien conn us,
compris et utilisés

¢ Mais des sujets majeurs sont encore tres peu explores

Copyright © 2012 Thales.  All rights reserved I H A L E 5



¢ Thales: An example of Engineering context

¢ Enterprise scope
+ Architecting with an Enterprise Vision

o Methods and Formalisms
o Status and evolution

+ Model-Based System Engineering
o0 Processes and methods

o Status and evolution

+ Evolution and challenges (How research can help)

TRT-Fr/KTD-SYS/JLG,12-015
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An example of engineering context
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5 Key figures

2011 revenues

13.03 billion euros

Activities

Aerospace and Transport

Defence and Security
60%

40%

Employees

67,000 in 50 countries

Research and development

2.5 billion euros (approx. 20% of revenues)
22,000 people

Research and Technologies

450 million euros
3,000 people

System Engineers

TRT-Fr/KTD-SYS/JLG,12-015

8,000 people
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Some examples of Thales Products and Systems
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Difficulties: to find common processes, methods and tools...

...to engineer a large range of Products and systems

OLIOE
CDM
R idicenY
ot i
MOLIO,

Resources _._I'\.:l{"
g Management ;:“ of {
= Stands
O & Gates
2
E From pieces of equipment to Systems of Systems
&= Human-in-the-loop for most of the systems
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12-015

Interaction

Collaborating

Characterisation of Thales Systems/Products

NCW - Multi-modal ticketing

Interacting ISAF Urban security
Sharing Mono-modal ticketing Medium end AOC2
Multi customer Video surveillance ATM FAB
Galileo, EGNOS
Athena Fidus, SSA
C2, Networks Radio, Satcom,
ICtOCkp{t,dEIVBI, Ratdars Transportation systems
ntegrate systems
Interconnected NGR{VOFKS of Ine_tWOFKS Protectigh Systems Crypto
Integrated Irport solutions Patmar, FMS Interlocking
Early warning (space) Low end AOC2, ATM C2 Identity systems
Mine warfare systems Underwater sonar
GB2, Yahsat, Iridium Segment (payload, ARGOS)
Navigation
Access Telrminals At SN\g
ID enrolment irborne Sonar .
Stand alone Video equipment Airborne Optronics Ao ;ower
Autonomous Low end Radar, IMA Telecom & observation sat, Torpedoes

Sonar bat de surface
Optronics (cameras)
Sat. Equipments

Single Service
Component
Equipment

Technology driven system architecture

May embed electronic equipments where

complexity mainly relies on technologies

Navigation & ground
systems

Composed Services
Composed Systems
Super systems

Functional / non-functional driven

Underwater UV

System of Systems
up to Eco-system
(Co-Existence)

System type

Capability driven system architecture

architecture

Complexity comes from complex interactions

May include complex hardware aspects
where complexity mainly relies on high
level of interaction between functions, non
functional constraints, interfaces
Methods and tools typically based on
Arcadia and Melody-Advance

and algorithms

Methods and tools typically based on
technical simulation tools and
requirements analysis

between operational needs, capability and
services, business processes and organisations
Methods and tools typically based on
Architecture Frameworks and Business
Process Modelling (BPM)




Scope

ENTREPRISE

TRT-Fr/KTD-SYS/JLG,12-015
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Enterprise

¢ Enterprise [TOGAF V9.1]. any collection of  organizations that has a
common set of goals.
For example, an enterprise could be a government ag  ency, a whole
corporation, a division of a corporation, a single department, or a
chain of geographically distant organizations linke d together by
common ownership.

A Processes

(Reference system:
e Norms,
 Guides,
 Etc)

Humans Technology
(Skills, (Techniques,
Competencies, practices,

TRT-Fr/KTD-SYS/JLG,12-015
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Entrerpise levels

Strategic level Policies, Orientations, reorientation,
governance.
Operative level Planning, Management
Sale,
Performance level Development,

Manufacturing,

Etc.
&ncluding support activities)

TRT-Fr/KTD-SYS/JLG,12-015
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Enterprise concurrent processes

ISO/TC 184/SC 5

;‘?-_'-::f'r:‘"‘\

Architecture,
| $=18 ] Communications, ARC Collaborative Manufacturing Management

NSl Integration
Frameworks

APS - Advanced Planning & Scheduling

EAM - Enterprise Assetl Management e

SCM - Supply Chain Management ' Business o Enterprise Axis
TMS - Transport Management System ’ kL\\

GLS - Global Logistics System ' N Q@?’

CRM - Customer Relationship Managq.‘ianl HR ERP FiN \>\9?’ 3

’ Log =tie=
"Q 3 . Exa
s e
) - WAs | y
g vﬂ'}g‘ J - Avtomation y
> \"\,_ CPM - Collaborative Production Management
‘>’.-’ M\'"%.. l'rultﬂbn j MAS - Material Handling Automation System
E PAM - Plant Asset Management
{ PLMW/D - Product lifecycle Management / Design
u? PLMW/S - Product lifecycle Management [ Suppornt
= =
E Source: ARC Advisory Group PSO - Process Simulation & Optimization

E. delaHostria - 020528
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15704

Enterprise interlaced life-cycles (1ISO-15704)

Entity Type 1

__..I"'-

'Initiates,
defines,
“5Upparis

Strategic
Management
Entity

TRT-Fr/KTD-SYS/JLG,12-015
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Entity Type §

Methodology
\ Entity '

Tdentification
Concept
Requirements
Preilminar}r design i
Detailed design
Implemantation
Establishes
Dp-e ration

Decommizsioning

Embedded life-c

Entity Type 2

F

4 Engineering
. Implementation |
Enti

Identification
Concept
Requirements
Preliminary design I
Detaled design
Irmplementation
Operation

Decommissioning

Task 1

Develops,
builds

Supports

© Copynight 2007 by R Martin, M Walker, E Robertson

All rights reserved

ycles

Entity Type 3

.'_ Enterprise |
Entity '

Tdentification
Concept
Regquirements
Preliminary design ]
Detaled design
Implementation
Operation

Decommissioning

Task

INCOSE IS07 Tutorial June 2007

Context

Reference
14258

Entity Type 4

Prodiet
Entitiy

Identification

Concept
PevEln, Requirementfs
builds Preliminary dezign I

Detaled design
Implementation
Operation

Decommssioning

see Annex A
Figure A5

95
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Solution decomposition (Adapted from ElIA-632)

Systern Solution
| I
I I I I I I
Suby Sibey Development | | Production Operation Support Disposal
Systems Systemis Systems Systerms Systems
i | J
Test Transport | | Installution Training
Systerns Systerns Systermis Systerns

1

Subsyss e Development| | Production || Cpevation Support Disposal \Development | | Production || Cperation Suppert Disposal
Systems Systems Systems Systems Systems Subsystem Subsystem

TRT-Fr/KTD-SYS/JLG,12-015
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Solution interlaced process (1ISO-15288)

Recursive refinement
cf. ISO 15288

Concept system
Concept |Dﬂvelupmen'r| Production | Utilization | Support | Retirement

Development system
Concept |Deve|ﬂpment| Prg duction | LHilization | Support | Retirement

Production system
Concept ‘ Development | Productic | Utilization | Support | Retirement

Support system

Concept Development Production | Utilization | Support | Retirement
Retirement system
Conlept |DE.'||'€'. npmerrr| Preduction ‘ Utilization | Support | Retirement

% —_—
Concept | Development | Production | Utilization ‘ Support | Retirement

System-of-Interest

TRT-Fr/KTD-SYS/JLG,12-015
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Systems-Products dependencies: N-P complex problem

Process Waterfall Product Waterfall Software spiral
Enterprise need _
resources Client need & resources Function Form
Modelling Conception & model building /\
Engineering \/
Interface description
Pilot plant . \ cod
est ode
Build Engineering
Certify
Production
ot
g Maintenance
g Certification
2 Reconfiguration
(%]
() . . .
% Operation T diagnosis Adaptation
o
= Reference: The art of Architecting, Evaluation & Adaptation Shutdown

M. Maier & E. Rechtin
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ARCHITECTING
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Architecture and Architecting

¢ (system) Architecture [ISO-42010]: fundamental  concepts or properties
of a system in its environment embodied in its elements, relationships,
and in the principles of its design and evolution

¢ (System) Architecting [ISO-42010 ]: process of conc  eiving, defining,
expressing, documenting, communicating, certifying proper
Implementation of, maintaining and improving an arc hitecture

throughout a system’s life cycle
Has b

System Architecture
1

Described by VW

1.«
Architecture
Description |7
=t T
<Q
N 1.+ Has P> 1.+ 1.« 1.x
0) <« Covers : : < Conforms to :
= Stakeholder Concern Viewpoint View
B 1.% 1.4
> 1 1
L
()
g I.0%
X < Covers Defines 1
— %
o >
<
. , Viewpoint
Copyright © 2012 Thales.  All rights reserved : g
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One view per stakeholder

Provivers
Customer ...Others...

User | (’:j_"”

S System view
Acquisition view
Operational view

TRT-Fr/KTD-SYS/JLG,12-015
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An Architecture has multiple views

+ A view represents the whole system from a particula r viewpoint.
¢ Reduces perceived complexity through separation of concerns

+ Architecture views are an end result of doing “arch itecting”

| Palais Reyal
Musée du
Laurre

O

Matonale

Bring

Saifif
Rue Gaimain  St-Michel

du Bac  des-Prés

—_—
Mabillon Odeon |8
Zaimt-Sulpice

Lukembawrg |8 , ]

Renmnes

L e Sr-Placide Motre-Diame
cntparnasse des-Champs
. Bisnvenos= e

TRT-Fr/KTD-SYS/JLG,12-015
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Architecture Frameworks

[TOGAF V9.1] An architecture framework is a tool wh  ich can be used
for developing a broad range of different architect ures.

# It should describe a method for designing an information system in
terms of a set of building blocks, and for showing how the building
blocks fit together.

¢ It should contain a set of tools and provide a common vocabulary

¢ It should also include a list of recommended standards and
compliant products that can be used to implement the building
blocks.

TRT-Fr/KTD-SYS/JLG,12-015

[ In reality no A.F. addresses all these points completely J

Copyright © 2012 Thales.  All rights reserved I H A L E 5



TRT-Fr/KTD-SYS/JLG,12-015

Time

Architecture Frameworks Genealogy

Zachman
1987
1992
TOGAF
FEAFE 995-201
1999
TEAF
2000

C4ISR
1996-7
DODAF

e

TRAK NATO-AF
2011 2003-10

Civil < » Military

Copyright © 2012 Thales.  All rights reserved I H A L E 5



Architecture reference system: example > TOGAF

Adaptation from a Arismore’s training course

TOGAF Cycle TOGAF Content

v" Architecture Definition v' Norms and rules
v" Requirement management v’ System knowledge
v Implementation governance v Normalised components

Content Architecture Enterprise

ADM Framework Repository continuum

* Architecture
development method

e Recommendation and

techniques

| e R

TOGAF Capability

v Skills & v' Governance v Organisation
competencies

TRT-Fr/KTD-SYS/JLG,12-015
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Architecting landscape: Adaptated from TOGAF

Architecture Repdsitory

Architecture metamodel

Added

I
I
: . External I

Artefacts Product & Service adOptIOiI Adopted by the Enterprise products
structured Product and (coTs, moTs) |
according Definition of ! Service Services I

to the new references | Portfolio N

metamodel Applications, System parts]
| i (Yol g pTTa¥- | WaTaTgsTaTe] pT=Y4| ¢~

Best practices

Reference

Library

Adopted by the Enterprise External

P
<«

Adopted references

Architecture

landscape

Support

TRT-Fr/KTD-SYS/JLG,12-015

by best practices

Standards leveraged

Implementations
of standards

Standards

‘Adopted standards

Framework
governance

Governance log

Information

reference
models

Patterns, rules,
business models

Adopted by the Enterprise External

base

Compliance
govlernance
<

Standards

Operational, Engineering,
business standards
Visibility and directives

Architecture

Board

Orientation and

Capabilities and capacities <

Copyright © 2012 Thales.

management
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Architecting process based on TOGAF

Choice of the TOGAF Architecture Development Method
adapted for:

NAF formalism, with services and capabilities

Extension from Information System to complete system (complex or
not) and System of systems

Preliminary
Framework &
Principles

A
Architecture

Preliminary works: for the

Architecture

Vision
o - . stakeholders and the
Change Operational .
Management Architecture enterpnse
A strategy and business
roadmap
G c _
Implementation System B’: Operations and usage
Manageme

C’: how system works?
D’: how it is made?

Gover
F
E

TRT-Fr/KTD-SYS/JLG,12-015

Migration D’ E. Trade'OﬁS
Planning Tec_hnical .
S F: Evolution roadmap
0 niti . . .
T G: Link with SE
H: Evolution

Copyright © 2012 Thales.  All rights reserved I H A I E 5
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Contextual

Planner’s view

Conceptual
Owner’s view

Logical

Designer’s view

Physical
Builder’s view

As Built

Integrator’s view

Functioning

User’s view

BusiNESS

TECHNOLOGY

Relosawd
Octcbar 2007

Architecting Formalism: Zachman

THE ZACHMAN ENTERPRISE FRAMEWORK?Z ™

“m

Business Process Business N Significant Goals and
. ) Organisations
Objects Performed Location 9 Events Strategy
Semantic Process Logistics Work Flow Master Business
Model Model Model Model Schedule
Logical Data Application System Interface @ Siness
Model Architecture Architecture Architegilr tu Rule Model
Physical Data System creen Control .
Model Desi i rchitecture Structure Rz BEEE
Data Network Security Timing .
N rogram : ]
Definiti Architecture Architecture Definition Rule Design
Data Function Network Organization Schedule Strategy

All rights reserved

Data Function Network People Time Motive

THALES

STRATEGISTS

EXECUTIVE
LEADERS

ARCHITECTS

ENGINEERS

TECHMCIANS

Version 2 01



Architecting Formalim: NATO Architecture Framework

Documents the strategic picture of how  Provides summary information for Documents Human Concepts,
military capability is evolving in order to the architecture that enablesitto ~ Constraints, Functions, Roles, Human
support capability management and be indexed searched and queried Networks, Training, and Metrics

equipment planning

HUMAN

NATO NATO FACTORS

CAPABILITY ALL

_ VIEW VIEW
Documents the operational

processes, relationships
and context to support
operational analyses and
requirements development

Documents programme
dependencies, timelines and status
to inform programme management

and procurement synchronization

NATO
PROGRAM
VIEW

NATO
SYSTEM VIEW

TECHNICAL
Documents system functionality VIEW

and interconnectivity to support Documents Services functionality,
system analysis and through life Documents policy, standards, guidance and constraints and interoperability
management constraints to specify and assure quality
expectations

Copyright © 2012 Thales.  All rights reserved I H A I E 5
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Human views: Adaptation from UK-MOD and NATO H.F. works

NSV-1
Communication

NSV-8
NSV-9

System and
Technology
evolution

NSV-3
Interoperability

Behaviour

NSVEZM-Bality
Requirements

NSV-10

Rules,
States and modes . NSV-4

unctions and
activities NSV-5

TRT-Fr/IKTD-SYS/JLG,12-015 I l I A L E 5



Overall Human-based Operational description

Objective/mission-driven Approach

Scenario i
~ Processes and activities \ A

223@} C_—> =
_ - . = _Objectives .

= iy

= . A
Capability
Capabilit e \j
| servicer | ! Node B w' - *R -

Service L | Rolel — (
Service M /s —1 System1i
Ifterfacel | — o3 - ; >
o —— | em * W O s---—------ !
a

'W Node A |,  |nterfaces \I Service N_| | “at
i 3 Role 2
”'.-"

Capability-Based Approach

g Key Interface3 Organisation
n —1
E.; .""i]..d.:l System 1 Interface§
(o] LS K oo,
3 “aees’ — SystemsS T _,.// i 'ﬁl ‘1
= Role 3 " Node C e N
n
L>,_, et : Role 2
A 3 'Hl . IIIIZI System1l ===  Servicel
e R Service M
=
= Interface2 -
L Role 1: 1 Service H
- 1 System3 s Servicel
= Servicel]
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Example of view selection & architecting

Operational Operational Operational Logical Architecture Evolution Description:
node connectivity Information activity model Data Model - Capability Phasing NCV-3
description - System Evolution description NSV-8

- Technology forecast NSV-9

N—" + T+ % =h
\ / v

Systems Systems
Interface functionality Ser_vi_ce Technical Technical
description description provision Architecture Standards

Profile

Note: the selected NAF views can be translated into other AF views: DoDAF, MODAF, DNDAF, DAF, etc.

TRT-Fr/KTD-SYS/JLG,12-015
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Projects and Capability phasing

Ordered Set of

lll Capability Planning <Master Plan Name>

| Mile Stone 1 | | Mile Stone 2 |

Mile Stone 3

Milestones of the
Master Plan

Covered by CF1 [State 1] Covered by CF1 [State 2]
L Capabﬂ '[ty X Opl, Systeml [in A] Orgl, Systeml [in B], Org2, System2 [in A]
> PROJ1, FROIS (scope) PROJ S, PROJ 12
%
o Covered by CF2 Covered by CF2 [State 2] Covered by
5 [State 1] tat
Capability Y Orgl, System1 Ok ssaml Orgl, System1
PROJ1, PROIS ERLAL L EROLS PROI 1, PROJ S
i
Covered by Common Capability Configuration
LN
S Capability A Orgl, System 4, Org2, System 5, System &
! ™
(@]
— -l::. PRO1 5, PROJ B, PROJ 12
o =
= z
P2 ]
> =N
w & Covered by CF4.1 Covered by CF4.2 Covered by CF4.3
()]
—= o ) 1
< Capablhty B Orgl, System1 Orgl, Systeml Orgl, System1
l.IlL_ PRCI1, PROIS PRDI 1, PROIS PRCI1, PROIS
= '
= I
l_

Time Period between
two milestones
showing:

* The configuration covering the
capability with its eventual state

= The cenfiguration implementers
« The realizing projects

* The projects involved

Copyright © 2012 Thales.  All rights reserved
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Architecture Framework status

¢ Currently the A.F. are mainly addressing the Acquir  ers concerns

¢ The focus is on the Information System. The AFs nee  dto be
extended to address all kind of Products, Systems a  nd Enterprises

¢ Architecture Evaluation is not significantly addres sed
¢ Terms and Concepts have to be improved

+ Tools suffer many problems
o Interoperability
o Ergonomics
o A.F. compliance
o Standard Language compliance
o Etc

TRT-Fr/KTD-SYS/JLG,12-015
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Architecture Framework Evolution

¢ IDEAS initiative: New foundation for Interoperabilit y
+ MODEM: Ontology-based meta-modelling to sustain A.F

¢ Sept’2012: During the “NATO Architecture CaT” confe rence, the
main MOD announced a convergence of the A.F. toward sa
“Unified Architecture Framework” (UDAF).

« Standardization, e.g.,
« 1SO
« OMG

Framework Objective:
« Achieve a single integrated Architecture Framework for
interoperability.

TRT-Fr/KTD-SYS/JLG,12-015

‘S ~ C4ISR FIW * Achieve a US, Canada, and United Kingdom single Framework
A with a common Data Meta Model
e v2.0 - Achieve alignment with the US Government Common Approach
C4ISR F/W v1.0 to Enterprise Architecture
1995 1997 2003 2007 2009 2010 2012 2013 2014 2016

Copyright © 2012 Thales.  All rights reserved I H A L E 5



Architecture refinement during Model-Based System
Engineering

ARCHITECTURE REFINEMENT

TRT-Fr/KTD-SYS/JLG,12-015
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Architecting and Engineering

Programs can be “clones” of performed programs

¢ High reuse and stable architecture

¢ Architecture is sometimes limited

Enterprise System Engineering during program

Architecture ﬁ
Repository M

Architecture revisit

In other cases, real architecting is mandatory

¢ Establish the Public and Private architecting resul ts to secure the

0 feasibility and make the stakeholders decision to i mplement
o

s} Architecting during RFP and Bid phases

3 M

% . System Engineering during life-cycle

& | Orientation

E Review System Architecture Refinement

Copyright © 2012 Thales.  All rights reserved I H A L E 5



Architecting results are interleaved with S.E.

Operational conce Operational concept

\ )
Prepare % . “yaléda%e
. é EE c ~ System
Define L\_ Validat "hx

System/logical views

definition . . . Assessment

(scenarios) Stakeholder %~ « Operational / business views "

Needs and the .

Development repare \ idate : )
AR D A v WA Syster isks
DYStE TS R mitigation
identification

\'

Formalise
System / Prepare

Requirements\§\ Verification
System

D=
\ ,/ L
Architee . A Plt:,.eﬁ\ajve.-«.:n“ i 5 4|.-I.rlteeqr3t.-e\m

Desigr Technical views

System functions
assessment

System functions
definition

Veri
the S?/stem

Technical architecture
definition

Technical architecture
assessment

Formalira
Components
Requirements

SYS=[EM

Thales System-Engineering Method

TRT-Fr/KTD-SYS/JLG,12-015
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Thales MBSE Method : ARCADIA

. . @ )
O'peratlonal Requirements N
- User Need
/ Analysis Engineering
\Model Whatthe users of the system need » documents:
to accomplish SSS IRS
OCD
m )
Syst System Need
/Functional & NF Need
y Model What the system has to accomplisy
for the Users
Notional Solution )
How the system will work so as to
u fulfil expectations Engineering
E % documents:
d SSDD, ICD,
Ny / | Final Solution PIDS, SRS, ...
¢ “Physical“Architecture /.
§ Model How the system will be developed
- & built
E d
l..

Product Bi‘eakdown ] J
Sub-contractor sinput

Copyright © 2012 Thales.  All rights reserved I H A L E 5




Radio set simplistic example

1° Whatthe usersof the
system need to accomplish

Fr/KTD-SYS/ILG,12-015

5° What is expected
from each designer /

~
Frequency tunin .
ariency umng Frequency | Select radio | . Frequency
frequency —
Receive R_adioI
i0 i sigha i
radio signal Plziy ;chho Select Sound Vomm%
9 Sound level volume
EM waves Audio sound User
Extract radio | Radio name_ | Display radio | Radio name
Environment RDS name name

4

2° What the system has |E

L

accomplish for the User

3° How the system will
work so as to fulfil
expectations 4° How the system will

be developed & built

sub-contractor

Copyright © 2012 Thales.

All rights reserved
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Early Validation: Specialities Know-how confronted to Architecture

Multi-viewpoint trade-off Analysis (see ISO 42010 standard)

¢ Safety, RAMT ¢ Performance ¢ Product line ¢ weight
¢ Security ¢ Interfaces ¢ Integration/V/V e Cost...

. Safety

/ /'.‘.—-...~\\ S
Functions ﬁL;.. N S 2 (oA
//,—“::\ i ® = Performance SpeC|aI|t|eS
( ' Interfaces
y AN 4
- — -/ Security

;,’ £ 4 .: IVVQ, Product Line, Cost...
ViewPoints 2

Evaluation Rules

<« Components >

THALES

Product Line
Manager etc. .

Solution
Architecture

Copyright © 2012 Thales.  All rights reserved
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Status and Evolution of Model-Based System Engineering

¢ Model-Based System Engineering is not really addres  sed by norms
and standards.
Except OMG MDA/MDE partial approach for software pa rt.

+ Industry is currently using MBSE for functional/sof tware intensive
system.

+ Non-Functional properties (Safety, Security, Human Factors,
Performance) are not significantly addressed

+ Physical representation is done separately
¢ Model evaluation is poorly addressed

TRT-Fr/KTD-SYS/JLG,12-015
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Evolution and Challenges: How Research can help

CONCLUSION

TRT-Fr/KTD-SYS/JLG,12-015
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Evolution and Challenges

Modelling techniques

¢ Multi-model Coherency addressing Multi-scale, multi -physic and
multi-viewpoint representation

+ Modelling of the non-functional properties (Safety, Security,
Human Factors, Performance)

+ Model evaluation addressing this multi-* scope and non-functional
properties

Modelling with an Enterprise Scope

+ [Model-Based] coherency of the life-cycles covering Enterprise
Systems and Products via a multi-project organisati on

+ Maturity level for Model-Based System Engineering

+ Knowledge management based on an Enterprise Model-O  riented
approach with the multi-* scope

Copyright © 2012 Thales.  All rights reserved I H A L E 5
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Architecture Frameworks Overview

Links to A.F. documentations

Zachman: http://www.zifa.com/framework.html

NAF: http://www.nhqgc3s.nato.int/ARCHITECTURE
DODAF: https://darsl.army.mil

MODAF: http://www.modaf.com

AGATE: http://lwww.ixarm.com/Referentiel-AGATE
FEAF: http://www.feapmo.gov

TOGAF: http://www.opengroup.org/architecture/togaf
RM-ODP: http://www.rm -odp.net/

UPDM: http://www.omg.org/spec/UPDM/1.0/PDF

® 6 & 6 O O O o

¢ HFIDTC: http://www.hfidtc.com

¢ |IDEAS/MODEM: http:/imww.borosolutions.co.uk/research/content/il es/SWAF-
MODEM-Behaviour%20Analysis%20Report%20-%20March%202 011.pdf/at_download/file
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