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Why are we here? Roteence

15704
Harmony

Architecture Is a people thing we often
associate with design intelligence.

We believe all bullt systems have 1It.

Understanding architecture helps us
understand better the world we build.

Standards are a people thing as well.
Standards can be an architectural pattern.

We believe standards help build better
systems for use In the real world.

© Copyright 2008 by R Martin, J Bendz, S Arnold, A Meilich INCOSE 1S08 Tutorial June 2008 1



What will we accomplish?  reeene

15704
Harmony

Promotion of architecture as an aid in
communication among people to enable
better understanding of systems

ldentify the prominence of people In
architecture and the systems they
build for enterprises

Use of standards from ISO/IEC
JTC1/SC7/WGA42 for architecture
practice in general and from ISO
TC184/WC5/WG1 for architecting
enterprise systems in particular
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Tutorial Approach Faerence

15704

A Frame the ISO TC184/SC5/WG1
architectural standards in an enterprise
context

A Frame the ISO/IEC JTC1/SC7/WG42
architecture description standard in a
system context

A Convey the standards with significant detail,
often with content from related standards

A Discuss the interpretation of the standards
to craft architectural artifacts
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Architectural Discord Refernce

15704
Harmony

Discussions about architecture of
any kind are metaphor -rich and
consequently subject to much
misinterpretation.

Since architecture Is pervasive (in good,
bad, and ugly forms), context is critical.

The enterprise context ranges from two
people In a garage through tens of
thousands cooperating in a global supply
chain to millions governed by nation
states.
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Architectural Harmony Refernce

15704
Harmony

Common conceptsd we are all doing
very similar things even though we are
not using the same words or methods.

Those concepts are independent of
methodology and range across many
domains of practice.

We recogni ze the valu
architecture and want to encourage Its
use.

© Copyright 2008 by R Martin, J Bendz, S Arnold, A Meilich INCOSE 1S08 Tutorial June 2008 5



Architectural Value Roteence

15704
Harmony

Architecture Is the means by which
enterprise mission and objectives are
represented.

Architecture representations are critical
communication vehicles for managers
and engineers, especially in large,
complex, and dispersed enterprises and
programs

Architectural standards faclilitate
completeness and consistency of
representation.
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Many Architectures Reteence

15704
Harmony

Many diverse perspectives result in
many views and viewpoints about
architecture - at least as many as
lecturers on the topic  d after all it
IS a human thing

Characterized with aspects for:
0 Form of realization
0 Functions to enable or perform
0 Objective (or subjective) experience in

Use —  our focus
Derived fromrinciples and patterns
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Dawn of Architecture Reference

15704
Harmony

A Marcus Vitruvius Pollio, c. 90 - 20 B.C.E.

0 Architect for Augustus Caesar

A de Architectura 830 B.C.E. in 10 volumes

A First complete text on architecture and
t he ostandardo used f

A Three aspects [public] architecture must

POSSES.

(Gwilt 81826) (Teubner 61899) (Wotton 01624)
U Strength (firmitatis) firmness]

u  Utility (utilitatis) ‘commodity]

U Beauty (venustatis) delight]
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Architecture definitions Reference

15704
Harmony

ISO 42010 (IEEE 1471) -

3.5 architecture: The fundamental
organization of a system embodied In Its
components, their relationships to each
othercgnd to the environment, and the
principles guiding its design and
evolution.

INCOSE IEWG Knowledge Claims -
Architecture concerns the arrangement
of function and feature that maximizes
the objective of the system structure.
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My working favorite Rofrece

15704
Harmony

1ISO 15704:2000
3.2 architecture

a description (model) of the basic
arrangement and connectivity of parts
of a system (either a physical or a
conceptual object or entity)

Observation 0 ISO/IEC 42010 is about
architecture descriptions and ISO
15704 Is a reference architecture
description
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There are two, and only two, types of

Only two types

Reference

15704
Harmony

architectures that deal with
enterprise integration

system architectures that deal with the

design of a system, e.g. the computer
control system part of an overall enterprise
Integration system;

enterprise -reference architectures that

deal with the organisation of the
development and implementation of a
project such as an enterprise integration or
other enterprise development programme.
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Reference
42010
15704
Harmony

Models and architecture

Architectural intent Is embodied In
enterprise models (EM).

Architectural realization 1s embodied In
Instance of those
models.

E >

'

SM >
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Reference

Abstraction quiz

15704
Harmony

/178539816339 74483096

What is the next element
of the sequence?
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How do we proceed? aterncs

15704
Harmony

ATutorial part 1

O Introduction of ISO TC184/SC5
and ISO/IEC JTC1/SC7/WG42
standards and practice

0 Reference points
ALiaisons and harmonization
APrinciples for EA and modeling
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And continuing Foernc

15704
Harmony

ATutorial part 2

0 ISO/IEC 42010:2007 Recommended
Practice for Architectural Description of
Software -Intensive Systems

AFocus on requirements for describing
architecture

AEmphasis on accommodating stakeholder
concerns

ARevision extends description with concepts for
correspondence among descriptive elements
and containment in architecture frameworks
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After the break Rotrene

15704
Harmony

ATutorial part 3

0 ISO 15704:2000 Industrial automation
systems - Requirements for enterprise -
reference architectures and methodologies

AUnder revision to incorporate material from ISO
14258

Alncludes annexes: Generalized Enterprise
Reference Architecture and Methodologies
(GERAM), Economic view and Decision view

AWith material drawn from ISO 19439:2006
Enterprise integration o Framework for enterprise
modelling and 1SO 19440:2007 Enterprise
Integration o Constructs for enterprise modelling
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Reference

Standard interoperation

15704
Harmony

ATutorial part 4

0 Using ISO 15704:2000 and ISO/IEC
42010:2007 together

ADuality of enterprise and system

A Stakeholder as consumer vs. producer
AISO 15704 and architecture description
AISO/IEC 42010 as enterprise artifact

0 Interoperation through standardization
Alntegration and unification architecture
AFederation architecture
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Context

Harmonizing standards

42010
15704
Harmony

The great thing about standards is that
there are so many from which to choose.

Internationally, the interoperation of
standards is a BIG concern.

Culture, language, and use domain are all
barriers to interoperation.

Breaking down standard silos requires
cooperation and accommodation.

0 TC184/SC5/WG1 & JTC1/SC7/WG42
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Context

|ISO TC184

ISO/IEC JTC1/SC7/WG42 15704

Harmony
+adustat Automation Systems & Integration CEN TC310/WG1
I | | |
SC1 SC?2 SC 4 SC5
Physical Robots and Industrial Architecture, Advisory
Device robotic devices Data CBmmunications & Group
Control (reorganizing) Inte@fation Frameworks
' __ PPC [
WG7 Policy & planning committee <- WG1 D
— Data modeling for E—;\%ismn . —  QC - Quality Committee ~ MW%CJFHHQ & Architectur
inte_gration of physical ISO 10218 WG2 Manufacturing Software & Environment
devices " Standard parts library | WG5
WG3 Application Integration Frameworks
L— WGS ] . — Product.Madalina
Distributed installation < — WG6
in industrial JWG8** Application Service Interface
applications — Manufacturing process and — WG7
management information Diagnostics/Maintenance/Control
WGIL | Integration
— Express language, -
implementation methods JWG8 .
_ _ Manufacturing process and
SC5 Chair: Emanuel delaHostria (USA) . WG12 —_management information
Contact: ISO/TC 184/SC 5 Secretariat Common resources
gre_winchester@nema.org WG13

JWG15 '
Industrial data qualit Enterprise-Control System Integratio

SG1
Vocabulary and terminology

ISA SP95/IEC SC65E
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Context

ISO/IEC JTC1/SC7

15704
SC7 Structure raimony
SWG S SWG 1
Standards 1 S (‘ 7 Business Planning
Management Group i - Group
Secretariat
WG20 WG19 WG7 WG2
_| Software Engineering| | | ODP and Modeling | Life Cycle Svstems & Software
Body of Knowledge Languages Management Documentation
WG22 WG4 WG10 WG6
. Tools And Process Software Product
Vocabulary B Environment | Assessment — Measurement and
WG25 : Evaluation
WG23 | IT Service WG21 | WG42
|| System Quality Management || Asset Management | L Architecture
Management |
JWG ISO/TC 54 s
WG24 WG2e6
SLC Profiles and - CTF Usability - s
Guidelines for VSE — S/W Testing Adapted from Prof. M. Azuma
JTC 1 1EC 2007-06-25 ISO/IEC JTC 1/SC7

Organization Chart

INFORMATION TECHNOLOGY STANDARDS
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| SO0s EA Gr owir

15704
Harmony

ISO/TC184/SC5/WG1 : Developing
enterprise architecture standards
based on manufacturing industry for
International architecture
applications

ISO/IEC/JTC1/SC7//WG42 .
Developing a systems- and software -
related architecture standard

ISO/IEC/JTC1/SC7/\WG19 : Developing
frameworks and languages for
distributed processing (ODP)
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Context

Related EA activity

15704
Harmony

ISO/TC184/SC4/WG3 : Developing Data
Standards including 1ISO 10303, 100s
of standards including AP233

ISO/TC184/SC5/SG1 &
ISO/IEC/SC/7/WG22  : identifying
vocabulary overlaps/conflicts and
recommending commonality via
oHar moni zati ono

+ many other indirectly related efforts
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Context

E- A standards

15704
Harmony

ISO/IEC 42010 Systems and software engineérin?ral
Architecture description 1)

ISO 14258&Rules and Guidelines for Modelling
ISO 15704Requirements for Enterprise Reference Architectures
(Needs for Frameworks, Methodologies, Languages, Tools, Models, Modules)

* Proposed new title

Frameworks Languages Modules
CEN/ISO 19439 CEN/ISO 19440 ISO 1610(Mfg. Software
Framework for Modelling Constructs for Modelling Capability Profiling
ISO 15749ramework for ISO 1862%Process IEC/ISO 62264Control
Application Integration Specification Language Systems Integration
ISO 10746 ISO/IEC 15414
Ref. Model ODP ODP Enterprlse.Language SC5 & WG1
ISO 15288 BPML (2001). Business Procgss SC7 & WG42
Life Cycle Mgmit. Modelling Language
- - K. KOSANKE and M. ZELM
OMG MDA ebXML If(lteCtrql?llc slusl':ess (CIMOSA Association)
, : using extensible Marup D. CHEN (LAPS, Universit
Model Driven Architecture Language Borde(aux D y
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Context

Architecture description

15704
Harmony

ISO/IEC 42010:2007 Recommended
practice for architectural
description of software -intensive
systems

A Identifying and arranging products to
document an architecture

A Distinguishes an architecture
description from the mechanisms for
description generation
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Context

Generalizing standards

15704
Harmony

1ISO 15704:2000 o0 Requirements for
enterprise -reference architectures
and methodologies

A Merging of previous work - PERA, IEM,
GRAI GIM, CIMOSA, and GERAM

A Presents principles for enterprise
architecture

A Extends ISO 14258 concepts of model,
view, life cycle, recursion, and iteration
with life history and genericity
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Context

Unified model framework

15704

Harmony

ISO 19439 - Enterprise integration:
Framework for enterprise modelling

A Based upon CEN ENV 40003:1990

A Obijective is to further enable model
based execution using enactable models

A Aligned with ISO 15704 ( a GERA
model)

A Articulates 3 dimensions of enterprise
modeling as a framework:

Phase View, and Genericity
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Context

Modeling constructs

15704
Harmony

ISO 19440 Enterprise integration 0
Constructs for enterprise modelling
A Based upon CEN ENV 12204:1996

A Aligned with 1SO 15704 (an EML
artifact)

A Articulates modeling constructs for
manufacturing automation

A Elaborates the CIMOSA Baseline
example of 19439 with constructs
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Context

1SO 19440 (cont.)

15704
Harmony

A Constructs for enterprise modeling
d common semantics enable model unification
0 usable across phases of model development
0 support process -oriented approach

A Arrangement and specialization using

templates into structures for a specific
purpose

A No mapping between functional
operations and capabillities

A No explicit versioning mechanism
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Context

Standards reflect practice

15704
Harmony

WG1 standards reflect industrial
model i ng practice of

0 Purdue Enterprise Reference Architecture

0 Computer | ntegrated Manufacturing Open
Systems Architecture

0 Graphe a Resultats et Activite | nter -relies

WG42 standard reflects software
l ntensi ve systems pr

Do they harmonize with current practice?

0 DoDAF/MoDAF, Zachman, TOGAF, Dual -
Vee, etc., and other gallery members
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Zachman framework

ENTERPRISE ARCHITECTURE - A FRAMEWORK ™

Context

Reference

42010
15704

Harmony

DATA What

FUNCTION How

NETWORK Where

PEOPLE Who

TIME When

MOTIVATION Why

SCOPE
(CONTEXTUAL)

Planner

List of Things Important
to the Business

ENTITY = Class of
Business Thing

List of Processes the
Business Performs

Function = Class of
Business Process

List of Locations in which
the Business Operates

Node = Major Business
Location

List of Oraanizations
Important to the Business

People = Major Organizations

| ist nf Fuents Significant
to the Business

Time = Major Business Event

List of Business Goals/Strat

Ends/Means=Major Bus. Goal/
Critical Success Factor

SCOPE
(CONTEXTUAL)

Planner

ENTERPRISE

e.g. Semantic Model

e.g. Business Process Model

e.g. Logistics Network

e.g. Work Flow Model

e.g. Master Schedule

e.g. Business Plan

ENTERPRISE

MODEL —Q0 = _ = MODEL
(CONCEPTUAL) ® /O m SEIT'_DH (CONCEPTUAL)
~NT ~o P = T = 33080
_ [
Owner Ent = Business Entity Proc. = Business Process Node = Business Location People = Organization Unit Time = Business Event End = Business Objective Owne
Reln = Business Relationship I/0O = Business Resources Link = Business Linkage ‘Work = Work Product Cycle = Business Cycle Means = Business Strategy
e.g. Logical Data Model e.g. "Application Architecture” e.g. "Distributed System e.g. Human Interface e.g. Processing Structure e.g., Business Rule Model SYSTEM
SYSTEM Architecture” Architecture MODEL
MODEL + o — o
(LOGICAL) =] — oXxe] (LogicaL)
—»:I—» = I__ll(%l'_l'l
] B = o3 é\%
" Node = I/S Function ~
Designer Ent = Data Entity . Proc .= Application Function (Processor. Storaae. etc) People = Role Time = System Event | End = Structural Assertion Designer
esigne Reln = Data Relationship 1/0 = User Views Link = Line Characteristics Work = Deliverable Lyvie —mosessiny wyle Means =Action Assertion
TECHNOLOGY e.g. Physical Data Model e.g. "System Design" e.g. "System Architecture” e.g. Presentation Architecture e.g. Control Structure e.g. Rule Design TECHNOLOGY
MODEL | m . = m CONSTRAINED
(PHYSICAL) = = | ﬁ B MODEL
= ] - -5‘ (PHYSICAL)
ﬁ * BB = 685060
Node = Hardware/System ) = =] .
Builder Ent = Segment/Table/etc. Proc.= Computer Function Software 4 People = User Time = Execute End = Condition Builder]
Reln = Pointer/Key/etc. 1/O = Screen/Device Formats Link = Line Specifications Work = Screen Format Cycle = Component Cycle Means = Action
DETAILED e.g. Data Definition e.g. "Program” e.g. "Network Architecture” e.g. Security Architecture e.g. Timing Definition e.g. Rule Specification DETAILED
REPRESEN- REPRESEN-
TATIONS TATIONS
(OUT-OF- (OUT-OF
CONTEXT) CONTEXT)
Sub- = sub q Sub
= Fi Proc.= Language Stmt = Pannla = Identi i = End = Sub-condition
Contractor Ent = Field guag Node = Addresses Ware'2 Fotyentity T e Merchihe cycle Contractor

Reln = Address

1/O = Control Block

Link = Protocols

Means = Step

FUNCTIONING
ENTERPRISE

e.g. DATA

e.g. FUNCTION

e.g. NETWORK

e.g. ORGANIZATION

e.g. SCHEDULE

e.g. STRATEGY

FUNCTIONING
ENTERPRISE

Zachman Institute for Framework Advancement - (810) 231-0531

Copyright - John A. Zachman, Zachman Internation

Role by I nterrogative grid of cells containing models

of the enterprise. A proto
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FRAT

Systems thinking -

each of the FRAT views can be described

Upper Level FRAT Data Provides
Scope For Next Level

Lower Level Must Roll - Up
and Map to Upper Level

Each Level of FRAT Establishes
a BASELINE

Context
Reference
42010

15704
Harmony

Function

ANnswers
Test

Simulation Models Provide Dynamic

Views of FRAT

the system
description

Source: B. W. Mar, B. G. Morais, FRAT d A Basic
Framework for Systems Engineering, INCOSE 2002
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ARC CMM

Pl 'SO/TC 184/SC 5
Iso Archite_ctug'e, . .
Sl COTTLNCENOnS: ARC Collaborative Manufacturing Management
Frameworks

APS - Advanced Planning & Scheduling
EAM - Enterprise Asset Management

SCM - Supply Chain Management . Business _ Enferprise Axis
»

TMS - Transport Management System ? ‘-\‘

GLS - Global Logistics System B ',5

CRM - Customer Relationship Management

Logistics Logstics e
ru_tan oo QT

E, 1, T
$ 7
(\/ f‘R:S% | o Mas :-'J

Avtomation - 4 y.
7 CPM - Collaborative Production Management
. Pro cl'l ction = MAS - Material Handling Automation System
=SSR PAM - Plant Asset Management

PLM/D - Product lifecycle Management / Design

PLM/S - Product lifecycle Management / Support

Source: ARC Advisory Group PSO - Process Simulation & Optimization

E. delaHostria - 020528

Context
Reference
42010
15704

Harmony

Aligning
functional
applications
along axis to
identify
dimensions of
the global
manufacturing
enterprise

Source: ISO/TC 184/SC5 N913, E. delaHostria, Chairman, and ARC

Advisory Group (used with permission)
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Rockwell Collins

Perspective Filters:
ADevelopment &
Verification
AManufacturing &
Production
AStorage &
Transportation
Alnstallation &
Deployment
ASimulation & Training
AOperational
AMaintenance & Support
ADisposal
AProject
Asafety
AFunctional
APhysical
Alnformation/ Data Flow
6 Dec 2001
Ver 2.5

Context

15704
rchitectural Perspectives Harmony
r;\\ Service
?‘9
/ Function T
D
o
()
=
<<
[ e
= o
= =
g E l
= D
D n
(7p] D
D —
S &
o o
— <
] o
© D
> >
S &
- Realization >
©Copyright 2001 Rockwell Collins, Inc 37

Source: R. W. Jorgensen, Architectural Abstractions, INCOSE 2002. Copyright © 2001
Rockwell Collins, Inc. All Rights Reserved.

Permission is hereby granted to use this copyrighted material for any lawful purpose.
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Purdue Enterprise Reference

Archltecture

CONCEPT

REGICN

IMPLEMENTATION REGION FUNCTIONAL

COPERATIONS

RECYCLE AND
DISPOSAL REGION

T
= 2
=1

REGION

— IE‘ENTIFI J‘—'Tl': Al —

COMNCEPT
PHASE

DE FIHIT IO
PHASE

FLIMCT IO MAL
DESIGH PHASE

DETAILED
DESIGH PHASE

COMSTRULCETIOMN
ARD IRNSTALLATICMN
FPHASE

OPERATIONS &
MAINTENAMNCE
PHASE

REMOWATION OR
DIsSPOsSAL

ENTERPRISE
DISSOLUTION
PHASE

FEASIBILITY

1 T STUDY AMND
IDEMTIF ICAT IR
= EMNTERPRISE
Z — DEFIMNITICN
L POLICIES J
S F—REQOTENTS _€> 1
- & COMCEPTLAL
AoHuLEs EMNGINEERIMNG
=] METWORKS 100
— - - ]
1z 1 [ 15 PRELIMIMNARY
| EMGINEERIMNG
= DETAILED
C = i EMGINEERIMG
17 18 19 COMSTRLCT IR
; ] OPERATIONS &
20 21 2z IS T ER AN CE
. REMOWATION OR
== =H 22 DE CSOMPALS SIS RN S
26 ASSET DISPOSAL 27 EMTERPRISE
DISSOLUTION
2a

EMTERPRISE
DISSOLUTION

EICsl TE21 2

- NV ERALL FOMENM OF THE PURDUELE ENTERPRISE REFEREMNCL

ARCHITECOCTURE IEACGCEREA N SEHOWING WARKLS FORMS O THE LLIFE

CYOLLE

PROGRESSION OF LIFE CYCLE

Context
Reference
42010
15704

Harmony

Source: T. J. Williams, A Handbook on Master Planning and Implementation for Enterprise

Integration Programs, Institute for Interdisiplinary Engineering Studies, Purdue Univ.
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Context

CSC_PLM

15704
Harmony

Retrofit /
Refurbishment

4

Service /
Maintenance

-‘

Production O Detail
/ Assembly Engineering

\ Process
Procurement

Engineering

Verband Deutscher Maschinen - und Anlagenbau - German Engineering Federation
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Context
D O DA F Reference
42010

15704
Harmony

Source: Architecture Working Group, C4ISR Architecture Framework
Version 2.0, 1997
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