Fakultat fur Informatik
Technische Universitat Minchen

3.1 Motivation and Objectives of EA
Management

Strategic IT-Management & EA Management

Dr. Sabine Buckl
Prof. Dr. Florian Matthes

Software Engineering for Business Information Systems (sebis)

wwwmatthes.in.tum.de

3.1 Introduction & motivating example

ORI

© sebis 1



Overview on the lecture

= Block | ,IT-Management®

= Block Il ,IT Governance®

= Block Il ,Enterprise Architecture Management”
« Motivation and objectives of EA Management
» Best-Practices for Situational EA Management
* Models, meta-models and modeling
« Frameworks and alternative approaches
 EAM tools — State-of-the-Art

= Block IV ,Case Studies”
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Learning objectives of this unit sebis

At the end of this module you are able to

= understand the challenges arising in the context of managing complex
application landscapes and enterprise architectures (EA).

= explain the meaning of the terms current, planned, and target state of an EA.
= apply a standardized terminology for architectural descriptions.

Objective of the module: You are able to use the acquired knowledge to solve small
EA management tasks in practice.

3.1 Introduction & motivating example © sebis 3



Outline of this unit sebis

= Motivation from an IT perspective

= Analogy EA management and city/urban planning
= |ntroduction to EA management
= Architectural descriptions — the ISO Std. 42010
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Strategic decision fields and lectures sebis

Organization/Governance
B |T Governance
B T Organization
B |T Management Processes
B Process Maturity and Metrics

Block Il

,Governance* Block 1.3

,Efficiency”

B Strategic Alignment
B |nnovation
B The role of the CIO

B Depth of added
value /
Outsourcing

Applications/Architecture Skills/Ressources
B Application Landscape B IT HR (Recruiting, Training,
B Architecture B Provider Strategy
B Infrastructure, Technology W Standard vs. B Offshoring

Individual Softwar

Block Il

,Enterprise Architectur nagement”
Quelle: J. Helbig, Deutsche Post MAIL
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Managing application landscapes:
From an IT perspective sebis

2004 Software cartography

1976 Programming
in the large 2009 TOGAF 9.0

1960 1970 080 1990 m 2010

1990s Software Architecture (CMU)

LG cgnferg jesiCann=c 2006 Ultra-Large-Scale Systems /
Software Engineering Metronolis
Dijkstra / Parnas &
2005++
1975 Fred Brooks Enterprise Architecture
The Mythical Man-Month

Based on [Ke074]
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Today’s application landscapes consist of

102 -103 networked information systems sebis
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Complexity ~ number of relationships

IT agility does not keep pace with the increasing dynamicity of the business

Number of services >> number of applications
(smaller granularity + versioning)

Extended enterprise: Coalitions, mergers, carve-outs, ...
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These challenges have to be faced when
managing application landscapes sebis

IT lies in dense fog
= Business and management criticize low cost/benefit transparency of IT
= Each IT project starts with an analysis of systems and interfaces
» Repeated Excel-surveys regarding security, compliance, ...

Lack of interest on the part of business and management
= No familiarization with terms and notions of IT
= No explication of business strategies and goals (e.g. capability maps, KPIs)

Unclear responsibilities

= No sustainable documentation of process-, application-, interface-, service- and
domain-ownership

= No binding rights & obligations for IT and business

Agility of IT doesn’t keep pace with the increasing business dynamics
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Examples for application landscapes (1)

= Multinational insurance company
= ~160 applications (location Munich, worldwide usage)

Creation Date: 2006-12:31
Contact: EA-Group
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Examples for application landscapes (2)

= |nsurance company
= ~150 applications (location Germany,functionally used)

Current Landscape SoCaStore

Creation Date: 2006-12-31

Contact: EA-Group
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Examples for application landscapes (3) sebis

Ist-Anwendungslandschaft

= Logistics service provider =
= ~150 applications (one company division)

Current Landscape SoCaStore Creation Date: 2006-12-31 g e
Contact: EA-Group [ o=

Acquisition Warehousing Distribution -
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Examples for application landscapes (4)

= Automobile manufacturer
= ~2500-3000 applications (worldwide)

Creation Date: 2006-12-31

Contact: EA-Group

Acquisition Warehousing Distribution
Customer Refationship
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Outline of this unit sebis

= Motivation from an IT perspective

= Analogy EA management and city/urban planning

= |ntroduction to EA management
= Architectural descriptions — the ISO Std. 42010
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Application landscape < city sebis

Shared characteristics
. networked system of semi-autonomous systems
= alive, mostly growing, unbounded lifetime
= people are key elements of the system
= created and managed by people
= to be financed by people
= along-term balance of interests has to be achieved
= a holistic and long-term perspective is required (as-is, to-be, next plan)
» heterogeneity: managed core & evolutionary periphery

h Challenges specific to application landscapes
= documentation of ownerships and derived rights and obligations
= system benefit vs. individual benefits => value & utility functions
= shared vocabulary for communication =>» holistic view

= problem-specific abstractions to master
the inherent complexity =>» views and maps
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First comparison:
Plenty of analogies but also differences sebis

Application landscapes -

Il

|l

jil

Al
b=/

[RIET |
| -

= (Buildings-)Architect <‘,I:> = Software architect

* Focus on one building » Focus on one software system

» Relevant criteria are limited to » Relevant criteria are limited to
single buildings single systems

 blueprints, plant layout, ...  UML, EPK, ER-Diagrams, ...

= City-/landscape designer <‘,I:> = CIO, IT-lead, IT-architect

* Focus on superordinate planning * Focus on the software application
and design processes landscape

» Relevant criteria refer to the entire » Relevant criteria refer to the entire
landscape landscape

* Maps, city map o 777
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Example: Architecture in the real world vs.

architecture in the world of IT

Construction of a new town hall:

= “Construct a town hall for 1500 persons. The
hall has to be multi-functional and must meet
the subsequent requirements...

= Additionally, the hall has to be harmonically
integrated in our baroque district. But we do
not want an imitation of baroque architectural
style. Instead, the hall has to express our
orientation towards the future as well as the
city’s youthfulness. It has to be an idol for
further projects in other districts of the city.

» The harmonic integration in the baroque
district shouldn’t increase the overall costs of
more than 5%...”

Elaborate a new “Internet- & telephone bank”

=  “Develop a new telephone- and internet
banking platform for Germany, which covers
subsequent access-channels, products, use
cases....

= The solution should create the basic
foundations of the retail direct-canal-platform
of all other retail divisions

= The solution should be aligned with the
retail-banking business as well as the IT-
principles and standards of the SEB group

= The solution should enable the consulting
and conclusion of retail products offered on
the internet”

[De06]
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Outline of this unit sebis

= Motivation from an IT perspective
= Analogy application landscape management and city/urban planning

= |ntroduction to EA management

= Architectural descriptions — the ISO Std. 42010
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How to transform the enterprise sebis

plan development
vodels  [BESM| = g
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Reality transform .
enterprise ") enterprise
| | >
as-is to-be
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From application landscapes to Enterprise
Architectures — a holistic perspective

sebis

Fundamental organization of a system [enterprise] embodied in its components,
their relationships to each other, and to the environment, and the principles guiding
its design and evolution. [ISO7]

= consists not only of IT but also of business aspects
= can be divided into layers and crosscutting functions

M)

Strategies & Objectives

—

Measures & KPIs

p

o

Requirements & Projects

~

/

p

Blueprints & Standards

N
Business Capabilities

{ Business & Organization

Business Services

[ Applications & Information

Infrastructure Services

[ Infrastructure & Data

|
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An architecture model iIs a means and not an end.

\&i Top management
N

N f Software
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EAM uses three EA models sebis

= A current (as-is) state of the EA reflects the actual architecture (status quo) at a
given point in time.

= A planned state of the EA is derived from planned and budgeted projects for
transforming the EA until a certain point in time.

= Atarget (to-be, envisioned) state of the EA describes an ideal state to be

pursued according to the strategies and architectural principles of the

organization. Target

2 e D R ——— — P

R
el BB e
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Evolution trajectory of managed evolution sebis

IT development efficiency

Desired
final state

Well-defined corridors” of the Managed
Evolution

Start
state

-

Business benefit

[Mu08]
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The dimensions modeled at, planned for, and

0000
variants may be combined sebis
&
N\
Ny today 2011-01-01 2011-06-01 2012-01-01 00 planﬁd for
w | FEE RS
2011-01-01 “n- -
2011-06-01
2012-01-01
modeled at

Legend

Target state
of the EA

=="%=| Current state Planned state
AT_-| ofthe EA of the EA
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Defining EAM sebis

EA management is a continuous management function seeking to improve the
alignment of business and IT and to guide the managed evolution of an
organization.

Based on a holistic perspective on the organization the EA management function

Is concerned with the management, i.e., the documentation, analysis, planning, and

enactment, of the EA.
[Bu11]
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Challenges for EA management — Address the
organizational specificities sebis

Architectural

Principles
Target

Architecture |

Planned
Architecture

EAM Goals >

Current

Architecture

o

G &

EAM Concerns >

0
mmUnicate 8 EN®
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Challenges for EA management — Integration with
other management functions sebis

Example of a mature organization

> Architecture Management >
11 & 1T &
> Strategy Management > Portfolio Management >

> Multi-Project Management >

> Innovation Management >

> Synchronization Management >

Project Lifecycle @
Requirements Identify Define Plan Prioritize Implement Deploy
Management Measure Measure Measure & Commit Measure & Migrate

All architectural changes are performed through projects.
EA management has to be integrated in the project lifecycle.

EA management has to exchange information with other enterprise-level
management functions

3.1 Introduction & motivating example
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Challenges for EA management — Integration of

00
different information sources sebis
= Comparison with Data- Enterprise Architecture

Warehouse architecture
Frameworks: Information Model,
= Business intelligence for Viewpoints, Views, ...
Enterprise Architectures Adaptive, alfabet, BoC, Casewise, IDS Scheer,
MEGA, Telelogic, Troux Technolgies, ...
Data import & export
processing & filtering
y
Specialized Process Application Service Systems and Project Planning,
Architecture :> Architecture Architecture Architecture Assets Business
Planning & Modeling (Management) Management Intelligence
EPK, ADL, ITIL, Cobit SNMP, Gantt
Frslmterz]wgrks, :D BPMN DLS, MOF diagrams,
etnodas, UML, (MinOSOft), CUbeS,
Best Practices T
ARIS, Rational Software Mercury Universa Open View, SAP BW,
Tools & :> Embarcadero Architect, CMDB, Tivoli, SMS, MS Project,...
Vendors ' Together, Tivoli,
[Ma08]
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Outline of this unit sebis

= Motivation from an IT perspective
= Analogy EA management and city/urban planning
= |ntroduction to EA management

= Architectural descriptions — the 1ISO Std. 42010
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ISO Std 42010: Recommended practice for archi-
tectural description of software-intensive systems sebis

Scope
| = Software-intensive systems
» |ndividual systems
= Systems of systems” (also application landscapes, enterprise architectures)

Goals
= Supports documentation, explanation, and communication of architectures.

= Does not provide a graphical notation nor defines any conformance of systems,
projects, organizations, processes, methods, or tools

= Defines notions in the context of architectural description — how to describe an
architecture

L Architecture framework

Predefined set of concerns, stakeholders, viewpoints, and viewpoint
correspondence rules; established to capture common practices for architecture
descriptions within specific domains or user communities
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Conceptual model of architectural descriptions
according to the ISO Std 42010 sebis

Mission
fulfills 1.

1

. i i 1 h .
Environment | nabits System 8san | Architecture
1 influences 1 1
1 1
has |1.* described by
important to 1..* denifi 1 .
identifies .. rovides .
Stakeholder L L1 Arch. Description P Rationale
is addressed to / 1 1 participates in
has identifies selects organized by
1. 1% 1..* 1. 1..%
1 . . conforms .
Concern Viewpoint View
1..* used to cover 1 *
1 participa
consists of aggregates
1.*
has source
0.1 Modeling method
: - : g conforms Model
Library Viewpoint 1.
Red = Adaptations to the ISO Standards, e.g. multiplicities are inserted according to the description in the standard [|807]
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Notions: System and environment sebis

System (=]
A collection of components organized to

accomplish a specific function or set of === = 3 [ ]
functions.

Software-intensive
Software contributes essential influences to the design, construction, deployment,
and evolution of the system as a whole.

Environment

Environment or context, which exerts influence on a system’s design. This
comprises also other systems interacting with the latter one. The environment
determines settings and circumstances of developmental, operational, political, and
other influences upon that system.

= Delimitation between the system and its environment
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Example: Apple’s iTunes store sebis
= System e
 iTunes Store Server ;’:Nfrf '_'ﬁ |\ ;
‘ coiidivs 7 VN

e Tunes 7.1.-Client

e Contentmanagementsystem to
Create content

e Reporting-Systems
= Environment
 client-PCs of the customer
¢ |nternet
e different iPods variants
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Notions: Architecture and architectural
description sebis

Architecture
Fundamental organization of a system [ = } [ =] R |
embodied in its components, their
relationships to each other, and to the
environment, and the principles guiding
its design and evolution.

Architectural description

Collection of products to document an architecture. An architectural description
selects one or more viewpoints for use. The selection viewpoints typically will be

based on consideration of the stakeholders to whom the architectural description is
addressed and their concerns.

=» Every system has an architecture, whether understood or not;
whether recorded or conceptual.
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Stakeholder ,,
Individual, team, or organization (or [ -] [ ]
collections thereof) with interests in, or
concerns relative to, a system.

Concern
Those stakeholders’ interests, which pertain to the development operation, or other
key characteristics of the system (e.g., performance, reliability, security,

evolvability, distribution, ...)

Mission
Use or operation for which a system is intended by one or more stakeholders to
meet some set of objectives.

=» The architectural description has to be aligned with the stakeholders*
concerns.
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Example: Apple’s iTunes store

= Mission
» Profitable sales of music, videos, and applications
by means of an internet platform

* Increase Customer loyalty

= Stakeholder and concerns
« Management of the iTunes store Germany
* Responsible for operating and maintaining the website
« Software Developer (comprehensibility, testability, ...)
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Notions: Viewpoint and view sebis

View

Representation of a whole system from
the perspective of a related set of
concerns. Views are the actual
description of the system

Viewpoint

Specification of the conventions for
constructing and using a view. A pattern
or template from which to develop individual views by establishing the purposes
and audience for a view and the techniques for its creation and analysis.

=» Separation between viewpoint and view
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Notions: Library viewpoint sebis

Library viewpoint:
Viewpoint-definition from literature.

=» Reuse of techniques and notations for architectural descriptions in order
to avoid ad-hoc notations for “boxes-and-lines everywhere viewgraphs”
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Notions: Rationale and model sebis

Rationale
Describes the reasons, leading to the [ F— [ S
selection of an architecture as well as the
intention an architect pursues with his
decisions.

Modeling method

Specification of the conventions for constructing
and using a model. The modeling method determines the language
to be used to describe the model.

Model

Represents a certain aspect of an architecture, according to a notation defined
through a viewpoint.
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Example: Apple‘s iTunes store sebis

Stakeholder Concern Viewpoint View Model

Structural changes Class diagram

0 Changeability @ since the last | serverrelease 1
release
< Structural

SW-developer - design Class diagram
server release 2

O Initial structure
W Hardware requirements of the client \ Class diagram
\ client release 1
Operator Scalability @
System uptime Installations
O VIew Deployment-
W Server landscape | “€POY
T diagram server

= Ratjonale

 Ease of use for the customer

* It shouldn’t be possible for customers to download registered video and music material without
paying it

3.1 Introduction & motivating example © sebis 41


http://images.google.de/imgres?imgurl=http://www.securedataservice.de/images/auge_gross.gif&imgrefurl=http://www.securedataservice.de/&h=363&w=600&sz=91&hl=de&start=63&tbnid=vl8CTBGUaprEHM:&tbnh=82&tbnw=135&prev=/images?q=auge&start=54&gbv=2&ndsp=18&svnum=10&hl=de&sa=N
http://images.google.de/imgres?imgurl=http://www.securedataservice.de/images/auge_gross.gif&imgrefurl=http://www.securedataservice.de/&h=363&w=600&sz=91&hl=de&start=63&tbnid=vl8CTBGUaprEHM:&tbnh=82&tbnw=135&prev=/images?q=auge&start=54&gbv=2&ndsp=18&svnum=10&hl=de&sa=N

Bibliography sebis

[Bull] Buckl, S.: Buckl, S.: Developing Organization-Specific Enterprise Architecture
Management Functions Using a Method Base. PhD Thesis, Technische
Universitat Minchen, 2011.

[De06] Dern, G.: Management von IT-Architekturen. 2nd edition, Vieweg Verlag,
Wiesbaden, Germany, 2006.

[ISO7] International Organization for Standardization: ISO/IEC 42010:2007
Systems and software engineering — Recommended practice for
architectural description of software-intensive systems. 2007.

[KeO7a] Keller, W.: IT-Unternehmensarchitektur, dpunkt Verlag, 2007.

[Ma08] Matthes, F.; Buckl, S.; Leitel, J.; Schweda, C.M.: Enterprise Architecture
Management Tool Survey 2008. Technische Universitat Minchen, Chair for
Informatics 19, (sebis), 2008, http://www.systemcartography.info/eamts, last
accessed 09.02.2010.

[MuO8] Murer S., Worms C., Furrer F.: Managed Evolution. In: Informatik-Spektrum,
Vol. 31, No. 6., 2008.

[sell] sebis: Building Blocks for Enterprise Architecture Management Solutions
(BEAMS). Technische Universitat Minchen, Chair for Informatics 19
(sebis), 2011, http://wwwmatthes.in.tum.de/wikis/beams/home.

[Wi07a] Wittenburg, A.: Softwarekartographie: Modelle und Methoden zur
systematischen Visualisierung von Anwendungslandschaften. PhD thesis,
Technische Universitat Minchen, 2007.

3.1 Introduction & motivating example © sebis 42


http://wwwmatthes.in.tum.de/wikis/beams/home
http://wwwmatthes.in.tum.de/wikis/beams/home

Fakultat fur Informatik
Technische Universitat Minchen

2 Best Practices for Situational EA
Management

Strategic IT-Management & EA Management

Dr. Sabine Buckl
Prof. Dr. Florian Matthes

Software Engineering for Business Information Systems (sebis)
wwwmatthes.in.tum.de

2 Best Practices for Situational EA Management

ORI

© sebis 1



Overview on the lecture

= Block | ,IT-Management®

= Block Il ,IT Governance®

= Block Il ,Enterprise Architecture Management”
« Motivation and objectives of EA Management
» Best-Practices for Situational EA Management
* Models, meta-models and modeling
« Frameworks and alternative approaches
 EAM tools — State-of-the-Art

= Block IV ,Case Studies”

2 Best Practices for Situational EA Management

sebis

(25.10.2012)
(08.11.2012)

(12.11.2012)
(19.11.2012)
(26.11.2012)
(03.12.2012)
(10.12.2012)

© sebis

2



Learning objectives of this unit sebis

At the end of this module you are able to

give an overview about typical goals and concerns of an EA management
endeavor.

apply best practice methods, visualizations, and models to design a situational
EA management function

apply techniques to communicate & enact as well as analyze and evaluate an
EA

support project portfolio decisions with means of EA management

compare and classify analysis techniques to choose the right technique for a
given problem

systematically tailor an EA management function to a given organization

Objective of the module: You are able to use the acquired knowledge to solve small
EA management tasks in practice.
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Application scenarios for EAM sebis

Planing IT Strategy

IT/Business Alignment # !

Process optimization

Architecture conformity of projects — ]
Management of application portfolio *

Qualitymanagement
Securty-Hanagement . P

Business-Continuity-Planning

Enterprise Strategy Planing

__

T Consolidation #—
#—
F

Deployment of standard software

Compliance Management Oimportance

Eldegree of ralization

Sourcing decision ——r'

unimportant/ partially important/ majoritarian important/  very important/
non existing partially existing important controlled optimized

[AiI08]
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Typical concerns of enterprise architecture
management are sebis

Businessprocesses

Interfaces

Products/services

Strategic project

Applications

|

Strategic Enterprise Goal

Application domains

Interaction with customers

Information flow

Business services

Datastructures

Software components

Software-Platform

!

IS-Functionalities

Information objects

Roles and Responsibilities

|

Organizational Units

Oimportance

Market segments

l

Eldegree of ralization

Distributive channel

Hardware components

Network components

Interaction with suppliers

”H

Subsidiaries

nimportant/ partially important/ majoritarian important/ very important/ A08
10N existing partially existing important controlled optimized [ I ]
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An EA management function has to be
organization-specific sebis

Organizational Context >

Architectural
Principles

Target

Architecture

Planned
Architecture

EAM Goals >

Current

Architecture

o

EAM Concerns >

& X
mmUnicate & E(\ao

Bidirectional integration with other management functions
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Excursus: From Business Strategy to EA
principles — Porter‘s strategy matrix sebis

Competitive advantage

Lower costs Differentiation
©
O
S wc
= ost . .
8 leadership (2) Differentiation
m

Competitive scope

(3B) Differentiation

(3A) Cost focus
focus

Narrow target
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Excursus: From Strategy to EA principles sebis

Webserver

An airline with the strategy to become a low-cost carrier

Cost
leadership

High Aircraft
utililzation S

Online

Distribution
Low ticket channels
prices
Use

Broad target secondary

Manigfold airports

destinations

Apps for
mobile devices

2 Best Practices for Situational EA Management
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Standardized Language
fleet of 737 Standards
aircraft Applicaiton
dardized Servers
—— Standardize ;
Standarization IT Support Blueprints
Automatic
ticket
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Making EAM objective explicit — The interplay of

goal, concern, problem, and metric

[ Goal: Increase homogeneity

sebis

Concern: Business applications
and the used technology

Problem: Increase

homogeneity of the technology

used by business applications

v

o

Metrics: Number of used
technologies (annual basis)

/

2 Best Practices for Situational EA Management
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The organizational context influences the design
of the EAM function sebis

IT organization
« Decentralized, centralized, federated
Upper management support
« Bottom-up initiative
« Top-down initiative
Budgeting
« EAM team has a budget at its disposal for conducting EA-related projects

« EAM team has a certain budget at its disposal for supporting projects (e.g.
to provide a budget for attaining architectural principles)

« EAM team has no budget at its disposal.
Enterprise culture

* Innovation

« Communication

» Acceptance of formal models

* Interest in performance data

[Bull]
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Four phases of a typical management process sebis

Plan

= Establish the objectives and processes necessary to deliver results in
accordance with the expected output. By making the expected output the focus,
it differs from other techniques in that the completeness and accuracy of the

specification is also part of the improvement.
Do
= |mplement the new processes, if possible start on a small scale.

Check
= Measure the new processes and compare the results against the expected
results to ascertain any differences.

Act y \

= Analyze the differences to determine their cause.
Each will be part of either one or more of the / Plan Do
P-D-C-A steps. —
= Determine wher ly changes that will lead to '
etermine where to apply chang wi Act Check

improvements. When a pass through these four steps
does not result in the need to improve, refine the scope
to which PDCA is applied until there is a plan that
leads to improvement.

[De82,Sh86]
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EAM has to be a sustainable management
function and not a one-off project sebis

Develop & Describe
= Gather information and describe the current state of the EA
= Develop long-term vision (target state) of the EA and architectural principles
= Design medium-term planned states of the EA
Communicate & Enact
= Communicate current state to the different stakeholders
» Enact planned states by influencing projects
= Enforce architectural principles
Analyze & Evaluate
= Assess current state of the EA and identify potentials for improvement
= Evaluate different planned states of the EA
= Analyze the gaps between the
* current state & target state of the EA
* planned states & target state of the EA
Configure & Adapt
= Measure performance of the EA management function
= Adapt the EA management function by reassessing
« goals, concerns
« environmental influences

2 Best Practices for Situational EA Management © sebis 13



Develop & describe current, planned, and target
states of the EA sebis

= Trigger of a develop & describe activity
« Due to an initial information demand
« Based on a schedule
« By external events (e.g. legal regulation)

* New or changed architecture concept
(e.g. application introduced)

@

0
, B
W

= Method building blocks
» Describe by questionnaire
» Describe via repository
» Describe by interviews
« Document automatically by crawler
» Develop target state in strategy board
* Check consistency
» Approve description

2 Best Practices for Situational EA Management © sebis 14



Communication is the biggest challenge in EAM sebis

= The EAM team lacks authority in the enterprise.

= The people that have to provide information have no
immediately benefit from providing up-to-date information.

= Architecture constraints may lead to additional work in
IT projects.

= Business and IT people lack shared terminologies and
assume tacit knowledge that may not be shared by all stakeholders.

configure & Adap/

Squosea™®

5
,b”’Unicate g €0

Helpful tips

= Learn and use the language(s) of the stakeholders

= Develop a lean glossary of EA-related terminology

= Offer free training and consulting

= Publish “cookbooks” targeting specific communities describing methods and models
 software architects
* project managers
* business development experts

Develop a shared visual language for architectural descriptions =» System Cartography
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Examples for EA descriptions

= Multinational insurance company

= ~160 applications (location Munich, worldwide

Creation Date: 2006-12:31

Contact: EA-Group

[

o Ot
Coumart

t]_.

g i--
i

;
\

usage)

I
I

(LT

|
m

LT Y]

‘\
_o |
LS

74
(Bl
Timn s
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System Cartography — Classification of EA
descriptions as found in practice

= |nterviews with various stakeholders

sebis

Gesellschaft 1
= Manual Iy crafted m aps Latngsboroh 11 Ere—
Sparte 1.1.1 Sparte 1.2.1
Business Object Business Object
System | Customer | Consiructionplan | Coniraci_ Group/Role | Customer | Cansiructionplan | Comiraci
CRM w = ™ HR ™ = ™
ERP |~ w - Safes w - w
Portal - - w R&D - w -
Web - - W Production - - w
(a) System&Business Object (h) Role<Business Object
Business Ohject System
) " Tusiness Object | Cusromer | G Coniraci __ System | CRM | ERP | Portal
Cinstomer ™ - ™ CRM | tw | 6 SDateliie
Construciionpian - W - ERP | r w
Coniract W - ™ Porial | - - W
Another BO W - Web | - -
{c) Business Object& Business Object (d) System<=Sysiem
| B B
»
=8 N .- Leitungsbereich 1.3
"a X |~ ‘- Lo ..
od parte 1.3.1
2
. —-—
o ——— "
- a — -~
3 - B -
' —— —_—
i e e L
U B Ularnaternst oo
| - _ - ! s !
< = — P Mar dee s m i A S OM New Dexlim Feb Mor A Ma an i Am S O N Del
o) [ Cmon ) ViE T T ‘
)= [ [z Vil 1 vi§ |
[ ——— ] |
RS ) '
J——
1 l )4 - M mis ] I I T W0
- e e
- R o i) vy —)
) O CmuE] in | 7] I 25
S S m - 1] | |
o = - - I
gl 8 -l . ] !
\ —e tre @ o e oo 1
L4

e
£3 F=0 59 S I S SR PR

(] —wE =R —

g

Giro
System

ConFi
System
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DB

CRM
System

Credit
System
Bosha
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Viewpoint template 1. Cluster map

Partition the map into logical domains
based on

= functional areas
= pusiness units
» technology stacks

Placement of elements:
= optimized space utilization
= optimized routing of connections

= layout conventions (e.g. customers
to the right, suppliers to the left)

Domains can be nested and provide a
coarse-granular measure of distance

sebis

2 Best Practices for Situational EA Management
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Viewpoint template 2a: Cartesian map sebis

Two-dimensional space

= X-Axis e.g. for business processes I e I
« layer 0to 3

* linear process

* viewed as a value chain e =

= Y-AXxis e.g. for

[ o ]
[ RS ]
2 [ oW System ]
£
H I EoET ]
M T T [ G 1
e Qrganizational units —
e o e N
e [ S | [ e | [P o]
« plants
e targetn arkets
* pro ducts
Target Landscape SoCaStore Creation Date: 2006-12-31
Contact: EA-Group
[ ]
] Acquisition Warehousing Distribution
Cusom
Headquarter i
Useful for benchmarks and
Munich [ [ L] L] Gamean L | || Monetary Transactions | -
H : . Subsid I I N P — P
CO n S O I atl O n p r‘OJ e Ct S H';nfl;u'?gfy nnnnnnnnnnnnnnnnnnnnn o || MeneaY TS Sen || Pre To0PI08 | | ivencory Gonrssysiem @0 Pos system S
Subsidiary
London
Warehouse
Legend
Map Symbols & Visual Variables Visualization Rules
w @ supes A suppors P2 a1 01 and 02 (@) suppons 1 and P21 01 a2
NETR N o L1 o[ ' \w/},
| oz o2
N
........................................................... fecie unx spect
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ tersec
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Viewpoint template 2b:

Cartesian map — interval map

sebis

Two-dimensional space

= X-AXIS: time

= Y-Axis: groups of related entities
« versions of information systems, projects, organizational units, ...
= Color: state of the elements (planned, in development, in operation, to be

retired)

I |
2005 | 2006 |

JanﬁFeb Mar = Apr ' Mai Jun Jul  Aug . Sep, Okt . Nov Dez | Jan  Feb  Mar Apr . Mai . Jun . Jul . Aug . Sep . Okt . Nov Dez |

|

AS 1111 |

V15 |

|
20 I

]

AS 1112 |

v1.0 vl5

| v1.0

|

AS 1114 |

v2.0

AS1115 |

[-] |

| v2.5

vé.D

: Humans have difficulties

1 with long-term temporal
patterns but are experts in
spatial pattern recognition
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Viewpoint template 3: Graph layout map

= Generated from a repository,
possibly optimized manually based
on well-known layout algorithms

Giro

= Use of the same cartographic System
vocabulary (icons, colors, sizes, ...)

= Drastic layout changes even for
small model changes Syetom

= Should the manual layout of the
views be a part of the system
model?

sebis

Credit
System

Customer
DB

BoSha
System

CRM
System
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Analyze & evaluate sebis

Over time, different states of the EA or architecture scenarios emerge

Analyze & Evaluate
= makes different architecture states comparable and
» helps to assess the quality of a single state.

Squosea™®

How to obtain EA analysis results
= Calculated indicator value (e.g. number of applications)
= Pattern-based analysis (e.g. vertical integration pattern)

= Single expert evaluation (e.g. interpretation of impact analyses on business
processes)

= Multi-expert evaluation

How to aggregate analysis results
= Weighting
= Prioritization (e.g. business expert overrules technical expert)
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Strategic EA planning by scenario selection
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—

sebis

Security = 1
Modifiability = 2
Alignment = 3
Security = 3
Modifiability = 2
Alignment = 1
Security = 2

Modifiability = 2

3bl Alighment = 2

[JoO7a]
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Exercise: Decide on project portfolio

sebis

Erstellen Sie eine Liste von drei Mal3nahmen, die Sie mit einem Budget von

800.000 EUR umsetzen wollen und begrinden Sie ihre Entscheidung in knappen
Worten. Erklaren Sie auch, aus welchen Griinden Sie sich gegen die Durchfihrung

einer Mal3nahme entschieden haben. Achten Sie darauf, dass das Budget in

Teilbudgets eingeteilt und zwischen verschiedenen relevanten Projektarten, wie

z.B. strategische Projekte und Wartung ausbalanciert sein sollte.

o
~

Erwartete Rendite der Mal3nahme (ROI)

Introduction of a

Connection of Bonus Card for
Costing and Customers
Accounting

System

Introduction of a new
Management
Information System

Consolidation
of Monetary
Transaction
Systems

Reliability
Improvement
of the Online
Shop

Introduction of
RFID in the
Warehouse
Integration of an
auctioning

. platform into the

VAT change in
online Shop

02 online shop (-
0 Strategische Bedeutung 1
Legende
Risikoindikator Kosten der MalRhahmen
O 50.000 € O 200.000 € 500.000 €
niedriges hohes
Risiko Risiko
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Classification schema for EA analysis approaches sebis

Analysis Technique expert-based rule-based indicator-based

Body of Analysis structure behavior statistics  dynamic behavior
Time Reference ex-ante ex-post

Analysis Concern functional non-functional
Self-Referentiality none single-level multi-level
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Example: Expert-based analyses, e.g. Impact
analyses [KAQ7] sebis

= Basic analysis technique
= Widely alluded to by many approaches
= Supported by almost all EA management tools [Ma08]

= Basic idea: (transitive) traversal of relationships between the EA artifacts
= By design strongly focused on structural aspects of the EA

= Analysis results are sub-graphs of the overall EA graph
= Results have to be interpreted by experts

* |nterpretation of results complicated due to
low specificity

- Often used in an ad-hoc manner

OU1l
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Example: Pattern-based analyses, e.g. [KAO7] sebis
I

= [ntuitive operationalization of the impact analyses
= |east frequently discussed analysis technique
= Supported only by a minority of EA management tools [Ma08]

= Basic idea: search the EA with the help of rules that describe
 architectural patterns (solutions that have worked well)
 architectural anti-patterns (solutions that showed to not work well)
= Strongly focused on structural aspects of the EA

= Analysis results are found occurrences of (anti-) patterns

» Results can be directly used for decision making but may need additional
interpretation by experts
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Example: Indicator-based analyses, e.g. [Fr08] sebis

= Widely called for by practitioners “You can’t manage, what you can't
measure” = Indicator systems are used in many management disciplines

= Discussed by both practitioners and researchers
= Supported by some EA management tools but often rather inflexible [Ma08]

» Basic idea: Compute a value that represents a not-observable architecture
property from values describing observable architectural properties

= May target both structural and behavioral aspects of the EA

= Analysis results are indicator values

= Results can directly be used for decision making or may need expert
interpretation (e.g. dependent on the level of measurement and on indicator
weighting)
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Exemplary analysis: homogeneity of business
process support sebis

= Expert-based (impact analysis): business process “Warehousing” —

links to business applications “Price Tag Printing System Munich”,
“Price Tag Printing System Hamburg”, “Price Tag Printing System
London”, and “Inventory Control System” = is inhomogeneity in Germany

needed?

= Pattern-based: business process “Warehousing” is vertically integrated in
respect to “Inventory Control System” and is not in respect to “Price Tag
Printing Systems”

» |Indicator-based: business process “Warehousing” is supported by four distinct
business applications

> Acquisition >> Warehousing >"I

i
Headquarter
Subsidiary e, || g
Munich S Vourich (1700
SUbSidiaﬁj . Price Tag Priniling )
Hamburg SRS gmafbomind || "SI G
Subsidiary Pl Pise Tog ring
London e Biitain) 11750}
uuuuuuu
Warehouse S )
{a0a)
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Body of analysis sebis

Structure: I
Analysis of the complex relationships between the enterprise artifacts
Example: Number of interfaces, Number of installations

= Behavioral Statistics:

Aggregated analysis of enterprise artifacts’ behavior

Example: Mean-time-between-failure, Average availability

= Dynamic Behavior:
Detailed analysis of enterprise artifacts’ behavior

Example: Transitive propagation of application failure or restart (pathological
effects)

= Most literature is on structural analyses, some literature exists on behavioral
statistics. The publication of de Boer [dB05] outlines a method for analyzing the
dynamic behavior.
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Time reference of analyses sebis

= EA management is concerned with different kinds of states of the EA:
» Current state EA representing an “existing” architecture

« Planned state EA representing an intended future architecture
(or scenario thereof)

« Target state EA representing long-term architectural visions

= For current architectures many architectural properties can be measured
(structural and behavioral)

= For planned architectures, mostly only structural information is known,
behavioral information has to be estimated.

= More complex: ex-ante analyses of the behavior of (planned) states of the EA
require for simulative techniques
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Two more dimensions of distinction sebis

= Analysis concern

* Functional: (To which extent) can the architecture fulfill the [ ]
requirements, i.e., the core enterprise goals as incorporated in the ——
business processes?

* Non-functional: Which (execution and evolution) qualities does the EA
show?

* (Economic): How much does cost to maintain/operate the architecture?
—> Economic concerns can be argued to be a subtype of non-functional ones.

= Self-referentiality

* Not only the EA is a system worth to be analyzed, also the EA
management function is

* None: consider only the EA during the analyses

« Single-level: consider the EA management function, i.e., model and
analyze its structure and influences

« Multi-level: consider the self-maintaining and -adapting aspects of EA
management (configure & adapt)
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Best practice building blocks assist the enterprise
architect to tailor the EAM function sebis

«8

Stakeholder

T
v
Problem Method base,
- Language library
< Organizational
context -

,:/ i Enterprise Architect Actor

Enterprise Architect

adaptation

BEAMS: Building blocks for EAM solutions
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Develop an organization-specific EA Management
function sebis

= Two scenarios:
« Develop a new EA Management function
* Revise an existing EA Management function

= The scope of the EA management function depends on
« EA management goals
 EA concerns Concerns
» Activities

— document, analyze,
communicate, ...

A

gl

Goals

NEEE FREEE FEEEE R

[

Activities

TTTTTITTTTTTTT'IIII'IIII'Illl
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How to scope an EA management function —
two examples sebis

1. Replace existing enterprise resource planning system (ERP)

« ldentify and describe existing business applications providing ERP
functionality

« Develop planned state for the ERP system including interfaces to existing
systems

« Monitor and guide the ERP transformation
=>» Backdoor pilot for EA management

2. Increase homogeneity of business support for business process “Sales” at
organizational unit “Munich”

» Describe supporting business applications
- Develop target business support Concernsy
» Perform gap analysis

« Develop planned states and roadmap

« Monitor and guide transformation project
=> Pilot for EA management

Goals

Activities
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Learning objectives of this unit sebis

Students
= know the basic principles of conceptual modeling

= can distinguish between describing and designing models and know their
corresponding quality criteria

= are able to structure a modeling language into its constituents and know
different methods for describing these constituents

= can explain the fundamentals of UML MOF
= are able to derive the information model from a specific viewpoint

= can apply different techniques to develop an organization-specific information
model
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Outline of this unit sebis

3.1 An introduction to conceptual modeling

= Models in context

= Modeling languages and meta-models
3.2 EA Modeling
3.3 Collaborative, emergent EA modeling
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Motivating example (1)

= Reality is often too complex to model or comprehend it.

« Task: How do | get from FMI in Garching to the Marienplatz with the public
transport system of the MVV?

ey
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Source: Google Earth
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Motivating example (2) sebis

= Questions
* Do | have to know where a traffic light is?
* Do | have to know where a tree stands?
= Result is abstraction and reduction
* The model has to contain the important information for the user.

= Model

« Plan of the public transport
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Key characteristics of a model sebis

Key characteristics of a (representing) model — according to Stachowiak [St73]:

= Models are always models of something, namely surrogates or representations
of natural or artificial originals, which can be models themselves.
(engl. Mapping — dt. Abbildungsmerkmal)

= Models commonly do not capture all attributes of their corresponding original,
but only those, which seem to be relevant for the model creator and/or model
user. (engl. Abstraction — dt. Verkltrzungsmerkmal)

= Models are no 1:1 copies of their originals, they are surrogates for the original
« for certain — cognitive and/or acting, model using — subjects,
« within given time intervals and
* under constraints to certain mental or real operations.
(engl. Pragmatics — dt. Pragmatisches Merkmal)

But: Models may refer to yet not built originals, i.e. may be design models.
=> Slightly different definition of model

3.3 Enterprise Architecture Modeling © sebis 6



Motivating example (ctd.)— Two more models of
the MVV public transport system sebis

Model 2 (Timetable): L

F
o o I FEe
T S I BB A EH P
. . . ; PG AP T IT A AP T EL ST
= Different selection of attributes — arrival and oA A N EA LY AL L R
Zhodtencioge [rwt—er—H4-taut 7 2t + r . z ¥ ratad
- 5 |l 30 S0 10 30 50 15 55 15 55 5
- - - 10 |0 1 3z L E
= Similar model pragmatics: SRS
- 52 1 on w0 50
LEN L 2 12 n 4 N 1z = x50
- 1512 » s @ 2 17 m o4 s (12 » 30 50
 Users that want to get via MVV from FMI HER R R -
to Marienplatz : R
L) 3 s0
0w, 30 ask,
- 00 00 4s* 45]
* Inthe year 2012 o e

Source: MVV

Model 3 (Spatial plan):
= Different selection of attributes — spatial information
= Different model pragmatics:
« Users that want to perform urban planning
* inthe year 2012

Source: Stadt Miinchen

= Make-up of the models depends on its users (stakeholders).
=» Users might combine different models to a view.
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A model? sebis

Web application
Mod1 p_—
® ien
B — /
S | jgeday| S Core JSP
S . = @
JDBC | Business = o \ :
Database logic i & A Client
c -l
7 z \
O X
= XSL |
Mod9 Transformer Client

Questions:
= Who is the intended user of the visualization? (Stakeholder)

= What do the rectangles and colors mean? (Viewpoint)

Anecdote:

»1hese pictures are meant to entertain you. There is no significant meaning
to the arrows between the boxes.”

[Cle03]
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What makes a (representing) model a good one?
Conceptions of model quality (1) sebis

Connecting model and modeled domain — representation and interpretation [GuO5]:

= Lucidity: Every construct in the model must represent at most one object from
the modeled domain. Overloaded model constructs are forbidden.
(injective representation)

= Soundness: Every construct in the model must represent at least one object
from the modeled domain. Construct excess in the representation is avoided.
(surjective representation)

= Laconicity: Every object from the modeled domain must “interpret” at most one
construct in the model. Construct redundancy is forbidden.
(injective interpretation)

= Completeness: Every object in the modeled domain must “interpret” at least one

construct in the model. Model completeness is ensured.
(surjective interpretation)

Modeled ) Model
\ i ¢ ode
‘ domatn Interpretation ’I
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What makes a (design) model a good one?
Conceptions of model quality (2)

Different types of model quality for the model in usage context [Kr02]:

Semantic quality: Does the model
cover the modeled domain?

Pragmatic quality: Can the model be
interpreted by the model users?

Physical quality: Does the model
capture the modeler's domain
knowledge?

Perceived semantic quality: Does the
model correspond to the users’
knowledge about the domain?

User's
knowledge

perceived
sematic
quality

/!
/
/
J pragmatic
/ quality
'

Model

semantic quality | specification

User

interpretation

seb

tool
quality

Technical
JAnterpretation”

syntactic quality

Social quality: Does the model facilitate user discussions on the domain?
Tool quality: Can the model be “interpreted” by a modeling tool?
Syntactic quality: Does the model conform to a modeling language?

3.3 Enterprise Architecture Modeling

© sebis 10

IS




Outline of this unit sebis

3.1 An introduction to conceptual modeling
= Models in context

= Modeling languages and meta-models

3.2 EA Modeling
3.3 Collaborative, emergent EA modeling
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Every model has a modeling language sebis

Main parts of a modeling language [KU04]:

= Syntax: Describes the set of language concepts and their relationships to each
other as well as the rules for forming correct models.

= Notation: Describes the representation of the language concepts (may be
graphically or textually).

= Semantics: Describes the meaning of the language concepts and of their
relationships.

A modeling language
= incorporates domain knowledge,
= reifies the substantial laws of the domain, and
= determines what a valid model is.

But: Not all valid models are sensible models, too.

3.3 Enterprise Architecture Modeling © sebis 12



Different ways of defining the syntax (1) sebis

Grammar-based: a grammar describes how to get from a correct simpler language
element to a more complex one — examples:

For textual languages: semi-Thue system and term rewriting systems, e.g.
(Extended) Backus-Naur-Form (BNF)

= For graphical languages: graph rewriting systems
= Advantages:
« easy to use
« easy to implement in a tool
= Disadvantages:
« grammar rules do not necessarily reflect domain concepts
» hardly used and taught for conceptual models

For our example:

s | [ s [ toe | smen

3.3 Enterprise Architecture Modeling
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Different ways of defining the syntax (2) sebis

Meta model-based: a model of higher abstractness, the meta model, describes the
language elements and their intended relationships

= For object-oriented languages: MOF, UML
= For general knowledge representations: RDF, OWL
= Advantages:
* meta model concepts reflect domain concepts
« widely used and taught in conceptual modeling
» Disadvantages:
* meta model is expressed in (another) modeling language - infinite regress
* meta modeling language influences conceptualization of domain

For our example:

Station has Line
name:String > | name:5tring
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Modeling language syntax and model sebis

Syntax has two main functions:
= Specify the admissible model constructs
» |mpose rules how the constructs can be combined

A model can comply with a syntax on different levels:
= “Nonsense” — does not (only) use the admissible constructs
= “Gibberish” — uses the admissible constructs but does not comply with the rules

= “Unintended models — uses the constructs, complies with the rules, but does not
correspond to a sensible reality

» “Intended models” — uses the constructs, complies with the rules, and is
sensible

Language expressiveness may not be sufficient to avoid unintended models:
=>» Contextual grammar rules in grammar-based language specifications
=» Constraints on meta-level in meta-model based language specifications

3.3 Enterprise Architecture Modeling © sebis 15



Different ways of defining semantics sebis

= Textually: language concepts are provided informal descriptions of their
meanings

= Denotational: language concepts are mapped to mathematical concepts, e.g.
sets or groups, with well-founded semantics

= Algebraic: language concepts form elements and operators in an algebraic
structure

= (Operational: language concepts are operationalized via code-fragments)

= (Axiomatic: language concepts are complemented with logical pre- and post-
conditions)

=» For enterprise architecture modeling the first three ways are applicable
=>» Different ways are helpful for different utilization contexts

3.3 Enterprise Architecture Modeling © sebis 16



Different ways of defining notations sebis

Definition by example
= exemplary graphical symbols representing the modeling concepts

= rules for adapting the symbols according to concept’s properties are either
* not given (static symbols) or
 given textually (dynamic symbols).

Definition by transformation
= transformation rules translate from modeling concepts to graphical symbols

= strongly dependent on the expressiveness of the graphical language
* nodes and edges visualizations (see e.g. [DV02])
« charts and diagrams visualizations (see e.g. eclipse BIRT)
 hierarchies, nodes and edges visualizations (see e.g. eclipse GMF)
« visualizations with complex relative positioning (see e.g. [Er06])
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Object-oriented modeling — UML and MOF sebis

Development of MOF (Meta Object Facility) by the OMG was heavily influenced by
the evolution of UML and the appearance of MDA (Model Driven Architecture)

 MOF | . MOF |
. A Tf:\ \'
= 4-layer architecture ] Cwh] (o] [owTes]
 |Instantiation is used repeatedly 1 ? T ™[ brofiiesiava
9 M3-1 M2-1 Ml—, MO-Iayer aM;deI I ' aMto:del ‘ aMlt;deI f:’
° MOF On M3 |ayer 1995 1998 2001

=» “hard-wired” meta-metamodel
= MOF does not “only” define the syntax
« Possible forms of notations: MOF-Notation (~class diagram)
» Restrictions define guidelines for the models
= Notation is defined by example
« Through notation tables
» Possible notation options with natural language
= Semantics is described in natural language
» Additional semantic variations are defined
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Language architecture of UML 2.4

. T
4 layer architecture sebis
M3 MOF:CIass'J
(MOF) RN
<<instanceOf>>¢' : \\%«instanceOf»
. \ ~
p v N
PR y <<instanceOf>> ~
¢ \ SN
M2 _#' 1 classifier RN .
rrpute asSsS nstancespeciiicaton
(UML) Attribut Cl Fﬁ? Inst S ficat
R y \ T
R :
<<instanceOf>x <<instanceOf>3* <<instanpceOf>> ¥ <<instanceOf>>
4 >’ ¥ '
\ P \ ]
\ ’ J J
\\ 2 ot \ N
<< >
(a Model) +itle:String MOF:Class
A T
: \ N :
<<instanceOf>> N <<instanceOf>>
1 \R
I SQ
I ~
MO A T
(runtime instances) EAM WebApp
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Language architecture of UML and MOF —
Constraints sebis

The UML and MOF support the utilization of constraints
Constraints are specified textually

 using natural language

* using mathematical terms

 using the Object Constraint Language (OCL)
Example (M1): any project must start before it ends

Project = [—————1 inv: startDate < endDate Il\}
name:String

startDate:Date
endDate:Date

Example (M2): all properties must have unique names

Class <> Property

name:String properties name:String
I

inv:
not exists p1, p2 in properties with p1_name==p2.namej
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Conceptual modeling beyond UML - Challenges of
EA modeling sebis

Relevant meta-properties for types:
= Notion of rigidity: rigid, anti-rigid, and semi-rigid.:
« any instance of a rigid type remains an instance of that type over its entire
lifetime — example rigid type human

« any instance of an anti-rigid type has not always been or will not forever be
an instance of that type — example anti-rigid type baby

« some instances of a semi-rigid type may forever be or have always been an
instance of that type, while others not — example semi-rigid type rich person

= Versioning
= Ordering
= Hierarchical

3.3 Enterprise Architecture Modeling © sebis 21



Outline of this unit sebis

3.1 An introduction to conceptual modeling
= Models in context
= Modeling languages and meta-models

3.2 EA Modeling

3.3 Collaborative, emergent EA modeling
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Multiple EA modeling languages — example sebis

Process owner Project manager
= View: = View:

> Act(iqourllsr >> Purchase> - SAP v3.58 | SAP v4.05 | L&L 4.0
Subsidiary X
Munich

Subsidiary
Munich SAP (358) L&L (40) S )
Subsidiary London
London SAP (405)
Legend

Business Application ,B* .
E Process ,A" B (1) with 1d 1 C | Org. Unit,C

; A >; B >
,B (1)“ supports , A"
C _/B—(T at ,C*

LA Is predecessor
of ,B"
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An information model can be derived from aview sebis

= View:
Acquisi-
> i >>Purchase>
Subsidiary
Munich SAP (358) L&L (40)
Subsidiary
London SAP (405)

* |[nformation model:
<to be completed in the lecture>

Legend

Process ,A“

C

Org. Unit ,C*

xepe

LA Is predecessor

of ,B”

B (1) with Id 1

Application ,B*

B (1)
supports
!!A“ at !1C“

3.3 Enterprise Architecture Modeling
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Discussion of information model variants sebis

Can this information model be used for
a process support map?

If not, why?

If yes, what would be advantages/disadvantages of

this map?

Organization
al Unit

at

Can this information model be used for
a process support map?
If not, why?

If yes, what would be advantages/disadvantages of
this map?

Business
Process

Business
Process

name:String

name:String

1
for

*

*

uses

*

name:String

3.3 Enterprise Architecture Modeling

Support
Relationship

Business
Application

*

with

1

name:String

Business
Application

*

used at

*

name:String

Organization
al Unit

name:String
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Outline of this unit sebis

3.1 An introduction to conceptual modeling
= Models in context
= Modeling languages and meta-models

3.2 EA Modeling

3.3 Collaborative, emergent EA modeling
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Challenges in EA modeling sebis

= Emerging EA management initiatives often start informal using spreadsheets or
text documents since

« the development of an information model is a labor intensive task and
* no widely-accepted standard information model exists.

= With the growing complexity of the management body and the rising number of
stakeholders involved, problems arise regarding

« scalability and
 collaborative work.
* |ntroducing an EA management tool is often regarded to solve these problems.

=>How to support an evolutionary approach to EA development (esp. regarding
the design of an enterprise-specific information model)?

=>How to avoid the ivory tower syndrome?
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Extending wikis with templates to support
structured content sebis

-

= Automated data processing and visualization, which are essential
iIn an EA management context impose additional requirements on
data representation.

Municipal coat of arms

i
o

= capture data in a structured form i{*‘”"@. A
- ‘ﬁt’\'-_\-—‘agf

= EXisting wikis rely on text formatting conventions to express
structure (e.g. www.wikipedia.org, cf. Figure), but do not offer |
native support of automated data processing. {

Location of Verona in Italy
Country I I taly

Region Weneto
Province Werona (WR)

= Semantic wikis (e.g. http:/semantic-mediawiki.org), try to exploit s =s
complex semantic web technologies but often lack usability. T

-Density 1,284/ (3,325/sq mi)
Time zone CET, UTC+1
Coordinates O 45°26'N 10°59°E
Gentilic “eronesi or Scaligeri
Dialing code 045

= QOur approach: templates provide a simple extendable table Sen T

Frazioni Avess, San Michele Extra, San Massimo
allAdige, Quinzano, Quinto di Valpaniena,

containing attributes, textual values, and links. i e N
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Capture non-structured and structured
Information in a unified way. sebis

Wikis Files Blogs Groups Deleted Site Diagrams a Administrator Logout
¢ = Wikis » [T-Landschaft » Data Warehouse Last editor § Administrator - 1 minute ago 7]
J View | | Details | | Versions | Edit Browse this Wiki Delete MNew Page Clone
Types (0..m)
Data Warehouse
Tags: todo edittags — _ S i
Non-rlgld Types: business application edittags

Description of the application goes here. It may include attribute list criticality high

= formatted text

. . responsible unit B 5| Headguarter

» formatted tables Att:clbutﬁs defined |7 Headquarer

» hyperlinks (Subsidiary Munich) or this type used o Oracle 9i

» graphics (PNG, JPG, ..) and technology

» editable and linked diagrams (Oryx). Attribute ;;r;gr;;g,,;;'c;{gge}'s"; Pt ;

, , , suggestions [ R
Arbitrary many files can be linked as attachements B and are full-text intexed. R R RRREED | FoscssossecsoooceanEenEaRnEREEoS !
U Comments References
Leave a comment: Inverse links

"used Subsidiary London
A\ applications™ of
Non-structured
information [Ne12]
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Change the information and its structure at any
time. sebis

{2 » Wikis » IT-Landschaft = Data Warehouse Last editor § Administrator - 1 minute ago (7]

J view | | Details | | versions | Edit Browse this Wiki Delete MNew Page Clone

Data Warehouse

_ Edit * .
Tags: fodo edittags Multi-valued
Description of the application goes used technology i Oracle 9i = 4‘ = RO
» formatted text tc:| Suggestions
= formatted tables Tnmcat 5.1 4 based on content
Save ] [ Delete ] [ Ca dschaf T
» hyperlinks (Subsidiary Munich IT-Landschatt
» graphics (PNG, JPG, ..) and 5| Apache 2.0.53
» editable and linked diagrams (Ory). [T-Landschaft [ 5
Arbitrary many files can be linked as attachements B and are full-text intexed. Mys@L21 :
IT-Landschaft e
0 Comments Oracle g
Leave a comment: IT-Landschaft
v London
|%/pB2 6.0
Edit ®
. . o ‘
Suggestions
responsible unit
based on type(s) ]
used technology [Nelz]
number of users
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Manage the evolution of the information

structures to match changing business needs.

sebis

b AG -

‘ Wikis Files Blogs

Groups Deleted 8 Max Mustermann Logout ‘

0 = Wikis = |T-Landschaft = Type Tags = business application

Wiki Pages with Type Tag business application in IT-Landschaft

Showing 1 to 10 of 28 entries

Constraints for

attribute

[First | | Previous | (1 (2 (3] | Mext | [ Last|

4| Elfesponsivle unit (27)

Accounting System

Business Traveling System
Campaign Management System
Caosting System

Customer Complaint System

Customer Relationship Management
System

Customer Satisfaction Analysis
System

Data Warehouse

Document Management System

Financial Planning System

Export to Excel

Headquarter
Headquar]
Subsidiary

Constraint
violated

Headquarter

Subsidiary Munich
Headguarter

Headguarter
Headguarter
Headguarter

e = In-place editin
[§|DpB26.0 ra 4‘ p g

WvSQL 2.1

% Tomcat 5.1
Oracle 9i

MySQL 2.1

[Nel2]
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Define the information model and its constraints

Incrementally (top-down or bottom up).

Q » Wikis » [T-L andschaft » Type Tags » business application

Wiki Pages with Type Tag business application in IT-Landschaft

Showing 1 to 10 of 28 entries

Accounting System

Business Traveling System

Costing System
Customer Complaint System

Customer Satisfaction Analysis
System

Data Warehouse

Document Management System
Financial Planning System
Human Resources System

MIS (Management Information
System)

@

Search:
responsible unit (28)
Headquarter
Headquarter
Headquarter
Headquarter
Headquarter

Headquarter
Headquarter
Headquarter
Headquarter
Headquarter

Powered by Tricia

Edit hybrid property definition "responsible unit"

Name

Type

Multiplicity

Description

responsible unit

Hyperlink
Types: organizational unit

click a tag to remove it
EXACTLY_ONE

No draft saved yet.

B I B¢ |§ = = Paragraph  ~ Styles

Rename &
- merge attributes
hd Referential
integrity

4
11
o
I
i

Please specify exactly one hyperlink to a wiki page which is an organisational unit.|

3.3 Enterprise Architecture Modeling
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ldentify, understand and cooperatively resolve
constraint violations. sebis

Last editor § Max Mustermann , 24 minutes ago

Edit Browse this Wiki Delete MNew Page Clone

1 responsible unit from business application:

Please specify exactly one hyperlink to a wiki page which is an organisational unit.

Types: business ap

_________________________________________________

responsible |_,|n|t i ﬁ At least one value should be defined.

[Nel2]
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Search by full text, tags, attributes and other
relevant facets in combination.

0 = Search

sebis

Store searches

Contents matching ‘'mysql’

w Last modification
Any Date

w Content type

Wiki Page

¥ Space

[ IT-Landschaft

w Type Tags

business application
technology

w Special
[ Contains Invalid Links
[~

Search for
broken links

3.3 Enterprise Architecture Modeling

(9

(9)

(8)
(1

for re-use

g Mew Save as

Search for mysq| P Tag Filter

sortby Relevance -
business application tecanolo

Aftribute: u
Add additie

Yalue contains:

responsible unit

w Attribute Filter

used technology
Results 1-90f9

MySQL 2.1
Tent...
[T-Landschaft

technology edittags

Document Management System
Text... business application business application used technology MySQL 2.1 responsible unit
[T-Land=chaft
ousiness application edit tags

POS System (Germany/Munich)
Text... business application business application used technology MySQL 2.1 responsible unit
[T-Land=chaft
ousiness application edit tags

[Nel2]
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Use generated lists, tables and diagrams to
provide stakeholder-specific views. sebis

Which organizational unit is
responsible for which business
application?

Which business application
uses which technology?

Link to detailed
information
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Use generated lists, tables and diagrams to
provide stakeholder-specific views. sebis

What are our domains,
subdomains and business
applications?

What information dependencies
exist for the data warehouse?

el L o , | .

POS System (Great Britain)

g A
POS System (Germany /Munich)

Data Warehouse

LCustomer Satisfaction Analy... l\./
\‘.,

Online Shop

POS System (Germany/Hamb__

s N
Product Shipment System (G...

3.3 Enterprise Architecture Modeling © sebis 36



The principle behind hybrid wikis — Data first,
schema second sebis

<<enum>>
Position

iProfessorIAssistanti vm

Research Project Staff .

= Contact 1 Christian
Acronym:String E-Mail:String
Project start:Date Position:Position

['wpns: project research project

[1yp's: project research project Types: stzff
[ Types: project research project E-Mail @ | neubert [at] in.tum.de
Acronym a | Hy Wi Fax +49 89 289-17136
Phone +40 80 280-17126
Contact o | Christian Neubert ZUung von
Position @ | assistant A L L | .
Projectstart @ | 2008 U 0 echniken in
«, Room http-#portal mvtum.de.
SRR R N e —
| \ e anhand von
N d=988
> Y [00MIg=01.12.055@5612 dungsdaten
N
N Tl = :
i S | T «(Bachelorthes)
............... <
>
Incoming Links | n | Incoriing Links \ i
S
Contact of ~ Enterprise 2.0 Tool
Project of Analyse der Nutzung von A (| =)
Strukturierungstechniken in N Hybrid Wikis
Hybrid Wikis anhand von 5] Wiki4EAM - Using Hybrid
Anwendungsdaten Wikis for Enterprise
Bachelorthesis Martin Architecture Management
Stange

[For more details see www.infoasset.de]
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Learning objectives of this unit sebis

Students will be able to
= give a short historic overview of the development of EAM frameworks
= explain prominent enterprise architecture approaches found in the literature
= compare these approaches with the conceptual framework used in this lecture

4 Alternative approaches © sebis
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The term Enterprise Architecture has along
history (1) sebis

PERA [ PERA
1989 —— ~|__2001 Legend: L Start of ] [ Current ]

~ - evelopmen version
[GRAI/GIM 10|, [ GERAM , -GERAM 163 Superseeded by,
1992 1994 :
_ > _ s influenced by Intermgdlate
e ——— —_— T version developmen
CIMOSA —_———— o CIMOSA
1984 ~ 1999

—~ - ARIS _[ARIS 7.1
1991 | 2008
JTA 1.0 | JTA 7.0
1996 " 2005

~

~ \
TAFIM 1.3 TAFIM 2.0 _Z| TAFIM 3.0 TAFIM — — — | DODEATRM 0.4
1992 1994 1996 2000 2005
N < 7
\ C4ISR 1.0 C4ISR 2.0 DoDAF 1.0 DoDAF 1.5 | [ DoDAF 2.0
1996 1997 2003 2007 2009
A \
TOGAF 1 AN 5 TOGAF 8.1 5 TOGAF 9 | TOGAF 9.1
1995 ~—— — N\ 2003 \ 2009 & 2011
—
TISAF 1.0 TEAF 1.0
1997 2000 \

EAP o[ EAP FEAF 1.1 FEA 1.0
1992 11996 1999 2001 \ N
— — —
~ Ny nessar NAF 2.0 NAF 3.0
2000 2004 2007

Zachmann Zachmann | Zachmann 2.0.1
1987 1992 i 2008
~

~
~ ~ E2AF E2AF 1.5
—
~ — 2003 2006
Sh —

1AF 1AF 1 IAF 2 IAF v3 IAF 4.0
1993 1995 1997 2001 2007
sebis EAMPC sebis EAMPC wiki Sebis BEAMS
2008 2009 2010

1985 1990 1995 2000 2005 2010
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The term Enterprise Architecture has along
history (2) sebis

= Several frameworks for the Enterprise Architecture (EA Frameworks) have been
developed over time

= Their level of detail differs strongly
« Zachmann [Za87], [SoZa92] - “1”" page
 TOGAF (Version 9 "Enterprise Edition") [OG09] - “700+” pages

» Generalized Enterprise Reference Architecture and Methodology (GERAM)
[1S00]

* ISO Norm 15704
» Guidelines for creating frameworks
* (As of today) no well-accepted reference

= DoDAF (Department of Defense) and NAF (Nato Architecture Framework) are
binding for IT in the military domain [Do0O4a] [Do04b]

= ARIS book of 1991 [Sc01] vs. ARIS method manual of the ARIS-Platform of
2007 [ID0O6]. Mainly relevant in D, A, CH (Europe).
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EAM in academia: Often IT focused, scarcely

stakeholder-oriented and organization-specific

)Y

seb

IS

[Ales’Schinher [Jonkers et &l. SOM [List 2004] [Wirter
AerSentnte RIS SEAN MEMO 2003 Lorkars ot | Ferss etal. | 2005] BrauniWinter TOGAF
[ L & 1996 [Wegmann 2002) | [Ekstac: 2004) [Frank 1854] el 2004] 1894) 2008 [Bucher at al. [The Open Group
2005] cheer Belabko! | [Simonssenetal | repank [Lonkhorst atal. | oo | 2008] [WinterFischar [Rioss 2003 [Kaller 2000] 2001]
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[Alen'Schirham | [ScheenSchneider | 2006] [Rychkoval | [Johnson/Ekstedt | [Frank 1888b] | [van der Tome ot | [FerstiSinz 2005] | 2007) [Fiecheretal, | [Bemerd 2005] |[Rossfeath 2006) (  [Keller 2005] | [The Open Group
2007 2005] Wegmenn 2008 2007] [Frank 2002] el 2008] [Ferstl’Sinz 2006] 2007 [Bemerd 2006] | [Ross etal. 2006] | [Keller 2006] 2007
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EA
= O @ ) O 9 D D ® |9 e & O
o 9 D D o 9 9 o I 9 | D
abana
e | @) () D 9 9 9 9 | @ D 9 9
“= 10 (9 0 [0 [9 9[9[ [ [0[9]9
e, O U D 9 D D | O D |
Harkurit Orpanizations- Prozsasgestattung | Organisationslehre | IT-Architesctur Systament- IT-Architektur Organisations- | Business ERP, Managemant I T-Architektur IT-Architaktur
lehra Architakdur- | Systamentwicklung | Systamthearia wickiung Wissans- lahra Engineering Govemancs Scianca
pastalting mianagemant
Stakeholder! IT, Fechbereiche | Fachbearaicha IT, Fachberaicha | IT IT, Fachbereiche | IT, Fachbarsiche |IT IT, Fachberaiche, IT, Fachberaiche, | IT, Fachbereiche, | IT, Fechbersicha, |IT
Jielgrupps Gaschifislaiung Gaschifislafung | Geschaftsleitung | Gaschéfisleftung
Abblldung der EA
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Quelle: [Aier, Riege, Winter 2008]
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A unified structure to compare different
frameworks sebis

IT-Governance COBIT

TOGAF
IT-Management
OPM3

o
CMM
RUP SPICE
IT-Projekte
WV-Modell 97
m MITO

Prozess- FProzess- Frozess-
definition anforderung verbesserung

?

1

|T-Betrieb it

(

Quelle: Marten Schénherr



Outline of this unit sebis

‘ » Zachman Framework for Enterprise Architecture

= TOGAF 9 — Overview more
= Hanschke — iteratec detailed

= Keller — Processes for the IT enterprise architecture

less
= Dern — Management of IT architectures

detailed

= Schekkerman — Enterprise Architecture, Good Practices Guide
= Engels et al. — Quasar Enterprise

4 Alternative approaches © sebis 7



The Zachman Framework for Enterprise
Architecture

ENTERPRISE ARCHITEC TURE - A FRAMEWORK "

sebis

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

4 Alternative approaches

DiT4 Wt | FUNCTION Hw | IETWORK  Where | FEOPLE W | TIME o | VORNAIIONG  age
L SCOPE List of Things Important List of Processesthe List of Locatiors in which List of Orsant ations 7;"’&;: ‘173*-_'" “ignificant List of Business GoalsStrat SCOPE
to the Business Bustess Performs the Business Operates Importantto the Business 9 IS
(CONTEXTUAL) ‘:“ e (CONTEXTUAL)
Vv »
Bleomer ENTITV = CHlass of Function = Class of Node =Mhjar Business s o 2:sve " Ends/vE ans=Igor Bus, Goalf
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] RPRISE e.g. Semantic Mbdel e.g BusinessProcess Model e.g. Logistics Nebwork e.g. Wbtk Flowodel e.g. Master$ che dule e.g. Bwshess Plan ENTERPREE
MODEL #, E- o) NODEL
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| (CONCEPTUAL) 1 I { )
S
Ovner Ent= Busine ss Entity Proc. = Business Process Node = Business Loc aticn Peogle = Organg ation Unit Time =Bushess Event End = Busine ss Objective Ovner]
O Reln= Business Relatiorshp 10O = Business Re sources Link =Busire ss Linkage Wbtk = Work Product Cyrle = Busine ss Cycle Me ans = Busines s Strategy
e.g. Logical Data Mbdel e.g "Application Archite ctwe" | e.g. 'Distribute d System e.g Hunan Interface e.g Processing Stucture e.g., Busine ss Rule Mbdel SYSTEM
SYSTEM Archite cture" Archiechue NODEL
f MODEL LOGICAT)
(LOGICAL)
; HNode =1/3 Function ~
T Ent =Data Edtity Proc = dpplicafionFunction | (Pracessar Starase st Pecole =Role Time = System Evert Fnd= Stchral Aesarinn Doasis
D g Reln=Data Relationship 10 =User Views Link= Line C baracteristics Wibtk= Deliveratle Cyde —Tiesaug ok W ans =Action Assertion &
TECENDLOGY e.g PhysicalData Mbdel e.g "System Design" e.g. "System Archite cture " £.g Presentation Archie cture e.g. Confrol Structure e.g. Rule Design TECHNOLOGY
e MDDEL o — CONSTR AINED
(PHYSICAT) 1 MODEL
/ : ° (PHYSICAL)
A
Node = Hardware /3 i ;
Biglckr Ent=5egmentTable/etc. Proc= Computer Function o Sa;ﬁ:; e Peogle = User Time =Exe cute End =Condtion Buitler|
a, Reln= Ponter/Ke wetc. 10 = ScreenDevice Farmats Link =Line 3 e cific dtions Wbtk =3 cre en Format Cyrle = Comporent Cycle M ans = Action
. DETALED e.g.Data Definticn e.g "Progam" e.g. "Network Architecture” e.g, Security Archite ctuse e.g. TmngDefintion e.g.Rule Specification DETAILED
| REPRESEN- REPRESEN-
TATIONS TATIONS
(OUTCE- (OUT-CF
I CONTEXT) CONTEXT)
e End= Sub-concti Sl
Chntnacior Ert = Field Proc= Language Stmt Node = Addresses Pannts = Tdepfity Time = Intetrupt =mub-tonadic
Reln= Addre ss ¥O = Contrl Block Lirk =Protocols Vibrk=J ob vy ~ nanwime Cyele Wb ans Contractor

[Za04]
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Zachman: From the very first... sebis

Figure 1 Architect's bubble chart*

Building construction

[Za87]

4 Alternative approaches © sebis 9



Zachman: Different models depending on the
stakeholder

sebis

= Bubble charts

Basic concepts for building

Gross sizing, shape, spatial
relationships

Architect/owner mutual understanding
Initiate project

» Architect's drawings

Final building as seen by the owner
Floor plans, cutaways, pictures
Architect/owner agreement on building
Establish contract

= Architect's plans

Final building as seen by the designer

Translation of owner’s view into a
product

Detailed drawings — 16 categories

Basis for negotiation with general
contractor

Contractor’s plans

Final building as seen by the builder

Architect’s plans constrained by laws
of nature and available technology

,How to build it“ description
Directs construction activities

Shop plans

Subcontractor’s design of a
part/section

Detailed stand-alone model

Specification of what is to be
constructed

Pattern

Building

Physical building

[Za87]

4 Alternative approaches
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Zachman: Framework 1987

= 5Levels

» Scope description
(ballpark view)

 Model of the business
(owner's view)

» Model of the information system
(designer’s view)

» Technology model
(builder’s view)

» Detailed description
(out-of-context view)

= 3 perspectives
« Data description
* Process description
» Network description

sebis

DATA What

FUNCTION How

NETWORK Where

SCOPE

List of Things Important
to the Business

List of Processesthe
Bastess Performs

List of Locatiors in which
the Business Operates

(CONTEXTUAL)
g -
Blopmer ENTITY = (Yass of Function = Class of Node =Major Business
Busines s Thing Business Process Location
e.g Semantic Mbdel e.g Business Proce ss Model e.g. Logistics Network
ENIERPRIE | °® = L
NODEL
(CONCEPTUAL)
Ovner Ent= Busine ss Entity Proc. = Business Process Node = Business Loc ation
Reln= Business Relatiorshp 10 = Business Resources Link = Busire ss Linkage
e.g. Logical Data Ibdel e.g. "Application Archite ctwe" | e.g. 'Distribute d System
SYSTEM Archite cture”
NMODEL
(LOGICAL)
” Node =I/3 Function
Bl Ent =Data Ertity - Proc = fpplicafionFunction | (Pracessar Starase et
Sghe Reln=Data Relationship 10 =User Views Link= Line C haracteristics
TECENDLOGY e.g PhysicalData Mbdel e.g "System Design" e.g. "System Archite ctue "
NMODEL
o : : i'-i i/
MNode = Hardware /3
Bigice Ent=5egmentTable/etc. Proc= Computer Function i Sa;ﬂﬁ’,: Fee
Reln= Ponter/Kewetc. 10 = ScreenDevice Farmats Link = Line 5pe cific ations
DETAIED e.g Data Defintion e.g "Progam" e.g. "Network Architecture”
REPRESEN-
TATIONG
(OUTCE-
CONTEXT)
b
Cortractor Ert = Field Proc= Language Stmt Node = Addresses
Reln= Address VO = Control Block Lirk =Protocols
FUNCTIONING
ENTERPRISE

4 Alternative approaches

© sebis
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Zachman: Framework 1987 — 2004 sebis

= Zachman Framework started in 1987
 as ,A framework for information systems architecture
« with 5 levels and 3 perspectives
[Za87]
= |n 1992 Zachman and Sowa

« extended the framework with 3 new perspectives

— Persons (Who?)

— Time (When?)

— Motivation (Why?)
« Added a meta-model for the owner’s, designer's und builder's level
» Defined 7 rules for the concretion of the framework

[S0Za92]

4 Alternative approaches © sebis 12



Outline of this unit sebis

= Zachman Framework for Enterprise Architecture
= TOGAF 9 - Overview \
» Hanschke — iteratec

= Keller — Processes for the IT enterprise architecture

= Dern — Management of IT architectures

= Schekkerman — Enterprise Architecture, Good Practices Guide
= Engels et al. — Quasar Enterprise

4 Alternative approaches ©sebis 13



TOGAF: Scope & goals sebis

Scope

TOGAF emphasizes business goals as architecture drivers, and provides a repository of
best practices, including:

= TOGAF Architecture Development Method (ADM)
= ADM Guidelines & Techniques

» TOGAF Architecture Content Framework

= Enterprise Continuum

» TOGAF Reference Models

= TOGAF Capability Framework

Long-termgoals
= An industry standard, generic enterprise architecture method....

= ....usable on its own or in conjunction with frameworks having products
relevant/specific to particular sectors.

» Several frameworks are directly referenced:
— Zachman, Spewak, DoD Framework, FEAF, TEAF, ...

» Almost complete focus on artefacts, not method
« TOGAF and.... (not TOGAF or....)

[0G09]
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TOGAF components (1)

<abit”

:—j ADM
._\.‘_j '\«j

J‘J

SyD

Architecture Content
Framework

Reference Models

ADM Guidelines
& Techniques

Architecture Capability
Framework

et ———

"
_

[0G09]

4 Alternative approaches
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TOGAF components (2) sebis

Architecture Development Method (ADM)
= An iterative sequence of steps to develop an enterprise-wide architecture

ADM Guidelines and Techniques
» Guidelines and techniquesto support the application of the ADM

Architecture Content Framework

= A detailed model of architectural work products, including deliverables, artifacts
within deliverables, and the Architecture Building Blocks (ABBSs) that
deliverables represent

The Enterprise Continuum

= A model for structuring a virtual repository and methods for classifying
architecture and solution artifacts

[0G09]
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TOGAF components (3) sebis

TOGAF Reference Models
= The TOGAF Technical Reference Model (TRM)
= The Integrated Information Infrastructure Reference Model (llI-RM).

The Architecture Capability Framework

= A structured definition of the organizations, skills, roles and responsibilities to
establish and operate an Enterprise Architecture

[0G09]

4 Alternative approaches ©sebis 17



TOGAF Architecture Development Method (ADM) sebis

= An iterative method, over the whole

A

S > Achiectre process, between phases and within
\J S A phases
Architecture | e ) ] o
w \otiteoture = Each iteration = new decisions:

\ Enterprise coverage

G \ : Level of detal

| IMplemeNntation | —— Requirements < > Information

Management \  Systems
Governance Architecture

Time horizon

\ / * Architecture asset re-use:
¢ S previous ADM iterations
@ e other frameworks, system

™~V E models, industry models,...

l Oppt;rrt]gnﬁies l

W = Decisions based on:
« Competence / resource availability
« Value accruing to the enterprise.

Remark: Every phase is validated against and validates the current requirements
of the business [0G09]

4 Alternative approaches ©sebis 18



Preliminary Phase sebis

— A » This phase prepares the organization
1 Preliminary | - Arch!tecture . H
\J H Vision for undertaking successful EA projects
X = x B- -
Tl Business  Understand business
Management .
Lty environment
» High level management
G. ; Requirements Infortr;-ation Commltment
Irgplementatlon - " Me?nagemer‘lt i | Systems
overnance Architecture . Ag reement on Scope
» Establish principles
s s  Establish governance structure
igration echnology
AR fiiectes » Agree on method to be adopted
OpporEL-mities '
and
Solutions
[0OG09]

4 Alternative approaches ©sebis 19



Phase A — Architecture Vision

Preliminary -

H.
Architecture
Change
Management

G.
Implementation -
Governance

-

E
Migration
Planning

4 Alternative approaches

sebis

A

1 Architecture
Vision

Requirements
Management

E

Opportl-mities '

and
Solutions

B.
Business
Architecture
C.
| Information
Systems
Architecture
D.
Technology
Architectures

Initiates one iteration of the
architecture process

= Sets scope, constraints,
expectations

» Required at the start of every
architecture cycle

Creates the Architecture Vision
Validates business context

Creates Statement of Architecture
work

[0G09]
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Phase B — Business Architecture sebis
—— (A = Describe current business
Vision / architecture
Afgﬂ%ﬁ:re ' A?f?ﬁfii?&e = Develop target business architecture
Sninis u = Perform gap analysis
= Define roadmap for transforming the
'”;“Aiﬁi’;?f;”' [reyuenens | | msfﬁiﬂgn business architecture

aemecre /- w - Select and adapt relevant
architecture viewpoints

=

s D = Create architecture definition
Migration Technology
Planning Architectures d OCU ment
E
Opportunities |
and
Solutions

[0G09]
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Phase C — Information Systems Architecture sebis
n— (2 = This phase is detailed in data
vision  / architecture and application
ettt - s architecture
b iinas = Describe current
data/application architecture
6 C. -\ = Develop target data/application

Impleméntation - : iqe::gggﬂr:g;i _ lné;;rgﬂ:n | .
b ! Architecture arChIteCtU re

' ! = Perform gap analysis
= Define roadmap for transforming

“F’?E;Fi?ﬁg? X(Z‘LTE@'&%ZS the data/application architecture
- | = Select and adapt relevant
Sohtions architecture viewpoints
= Create architecture definition
document

[0G09]
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Phase D — Technology Architectures sebis

A
Preliminary - « Architecture
Vision
H.
Architecture
Change
Management
G. e i
Implementation - | Mequ”emeni !
Governance anagemen
i
Migration
Planning
E- ¥
Opportunities
and
Solutions

4 Alternative approaches

B.
Business
Architecture

C.
| Information
Systems
Architecture

D

i Technt-)iogy |

Describe current technology
architecture

Develop target technology
architecture

Perform gap analysis

Define roadmap for transforming the
technology architecture

Select and adapt relevant
architecture viewpoints

Create architecture definition
document

[0G09]
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.. u (1 1]
Phase E — Opportunities and Solutions sebis
i s = Analyze existing culture of the
refiminary - . renitecture .
Vision enterprise
L B. . . e :
e Busiess Consolidate gaps identified in phases
Management rchitecture
) BtoD
Perform initial implementation
) /Reener | | msmr%—atm planning (including dependencies)
anagement sSlems . . . .
s : rchnecture |dentify the major implementation
' projects
. N Group projects into Transition
Pireing Mo ? Architectures

4 Alternative approaches

E

Opportunities |
and
Solutions

Decide on approach
 Make v Buy v Re-Use
« QOutsource
« COTS
 Open Source

Assess priorities

[0G09]
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Phase F — Migration Planning

Preliminary -

H.
Architecture
Change
Management

G.
Implementation -
Governance

-

F

£ M igrétion
Planning

4 Alternative approaches

sebis

A

<+ Architecture

Vision

| Requirements |

Management

E

Opportunities |

and
Solutions

B.
Business
Architecture

c

| Information

bE
Technology
Architectures

Systems
Architecture

For projects identified in Phase E

perform
» Cost/benefit analysis
* Risk assessment

Develop a detailed Implementation

and Migration Plan (roadmap)

[0G09]
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Phase G — Implementation Governance sebis
) s = Provide architectural oversight for
vision  / the implementation.
e ' ﬁé‘ﬁfﬁiﬁﬁre = Defines architecture constraints on

Implementation projects
= Architecture contract
E Requirements Infor(r:r:ation " Monltors Implementatlon Work for

{ impieméntaﬂc-n | | Management | 1 Systems
Governance Architecture COﬂ fOrm an Ce

» Realize EA compliance reviews

F D = Produce a Business Value
Migration Technology . .
Planning Architectures Real |Zat|0n .
E
Opportunities |
and
Solutions

[0G09]
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Phase H — Architecture Change Management sebis

A
Preliminary - <+ Architecture
Vision

H

Architecture |
\ Change
Managemen
G

Implementation -

Governance Management

=

E:
Migration
Planning

E

Opportunities |

and
Solutions

| Requirements |

B.
Business
Architecture

C.
| Information
Systems
Architecture

bE
Technology
Architectures

Provide a continual monitoring and a
change management process

Ensures that changes to the
architecture are managed in a
cohesive and architected way

Establishes and supports the EAto
provide flexibility to evolve rapidly in
response to changes in the
technology or business environment

Monitors the business and capacity
management.

Management of the governance
structures (quality gates)

[0G09]

4 Alternative approaches
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Outline of this unit sebis

= Zachman Framework for Enterprise Architecture
= TOGAF 9 — Overview
‘ » Hanschke — iteratec ‘

= Keller — Processes for the IT enterprise architecture

= Dern — Management of IT architectures

= Schekkerman — Enterprise Architecture, Good Practices Guide
= Engels et al. — Quasar Enterprise

4 Alternative approaches © sebis 28



EAM im Unternehmenskontext ]

N
EAM Governance
/

Enterprise Architecture Management

Gestaltungsfunktion

Kontroll- und Koordinationsfunktion

Kommunikationsfunktion (Transparenz)

| S|

IT Strategie- Projektportfolio- Projekt-
Entwicklung management abwicklung

input || output input | | output

29
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Sponsoren
identifizieren
&
Ausgangslage
bestimmen
&
Projektorganisation
initialisieren

Aufsetzen vom
Projekt

optional

(abhangig von
Ausgangslage)

Nutzniel3er und
deren Ziele &
Fragestellungen &
Visualisierungen
ermitteln

Stakeholder
& deren Ziele

Vorgehensweise EAM Governance:
Pilotierung & Optimierung

Datenbeschaffung
analysieren

Abgleich mit
Realitat

Unternehmens-
architektur (Soll
und Stufung) und
Visualisierungen
festlegen

Inhalte

Erprobung

Konzeption,

Vv

Bebauungsplanung
& Steuerungs-
instrumentarium
festlegen

Pflegekonzept
festlegen

Organisation &
Prozesse
festlegen &
initialisieren

EAM
Governance

Werkzeugunterstltzung aufbauen & Erprobung
der Konzeption an représentativen Beispielen

Konzeption
(Optimierung)

30
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Prozesse des EAM

s i

Dokumentation der Strategische

V b
aktuellen Bebauing Business & IT

PLAN

Projekte,

Organisations-

entwicklungs-

zur Umsetzung der

2
Ableitung 3
der Plan- ‘é
Bebauung £

und WartungsmafBnahmen

Plan-Bebauung ‘

Aktuell
T 17 Geschaéfts-
LH’IJ:I anforderungen
Gestaltung
der Soll-
Bebauung

— Ziel-Landschaft
| ——‘ als Vision SOLL

Wesentlich sind ein methodisches und I[6sungsorientiertes
Vorgehen flr konkrete Anforderungen.
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Best Practice Informationsmodell von iteratec
unternehmensspezifische Anpassungen

F h" h —_— —_— —_— —
achliche =
Bebauung h -I
Ve Geschafts- Fachliche I

lichkeit prozess Funktion

—_— _—

[ ] Vi
anal

I
— |
Fachliche
Domane

Technische
Domane

Ubergreifend

X
X
X

Hierarchie
Verwendung
Spezialisierung
Nachfolger

@ Attributierung

Fachliche @
o | Zuordnung
—— E —
Geschafts- Geschafts-
objekt einheit rderi g
.8 l P4 ©
X -
X (_I — e
Informations- Informations- [§] . IN] L e
objekt system Schnittstelle
IS-Bebauung l l g -
le *@ (®Btalo
Technische Bebauung 5‘ X
X =
H
:
Technischer [ T
Baustein g Infr r- & E Projekt
me
Unternehmens-
X Betriebsinfrastruktur-Bebauung kontext

—

erlaubt

Legende:

Architektur-
element 1 .Stufe

Beziehung
1 .Stufe

I = ™ Architektur-
L I element > 1 .Stufe

_ Beziehung
>1 .Stufe

Architektur-
element nicht
bendtigt

X
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Motivation:

unterschiedliche Stakeholder haben

unterschiedliche Anliegen an die EA...

Geschaftsarchitektur

(Ubergreifend

|
Fachl. Domane

- [N = * O UFR

eschafts- Fachliche— eschafts- Vertriebs- Geschéafts- Geschafts-

O

Verantwortlichkeit

0

=

andant

@

Schablone

Szenario

]
|

Techn. Doméane

kprozess Funktion partner kanal einheit objekt
|
Infg
/ l \ r L
Informationsobjekt Informationssystem Schnittstelle
L /
| |
Technische Architektur Betriebs|nfrastruktur-
Architektur
Jechnischer Baustein Infrastruktur- Plattform-
(Blueprint) element Service

Kontext

v—
Y

Geschafts-
anforderung

Ziel

Leistung

IT-Strategie

Unternehmensstrategie 3

© 2012 iteratec GmbH



Unterschiedliche Stakeholder bilden unterschiedliche |
Modelle der EA aus verschiedenen Blickwinkeln

34
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Outline of this unit sebis

= Zachman Framework for Enterprise Architecture
= TOGAF 9 — Overview
» Hanschke — iteratec

» Keller — Processes for the IT enterprise architecture

= Dern — Management of IT architectures

= Schekkerman — Enterprise Architecture, Good Practices Guide
» Engelset al. — Quasar Enterprise

4 Alternative approaches ©sebis 35



Keller: Processes for the Enterprise IT
Architecture sebis

IT Strategy (ARC1) IT-Application portfolio
management (ARC2

IT-Strategy >

Enterprise strategy

l derive

IT-Strategy >
Enterprise Modeling (ARC3)

(@)
=
C
c
1
o
©
c
@®©
P
(@)]
(O]
e}
@©
P -
frmr}
0p)

Modeling and
guidenlines

Development and enforcement of guidelines (ARC4)

Monitoring of the
project portfolio (ARC5) Project guidance (ARC6)

Realization

[Ke074a]
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Dern: Management of IT architectures

Proposition:

»1here is no single all-embracing
architecture. There are many of them,
which are aligned by reference
architectures and architecture
principles. “

= Businessarchitecture _
Formal description of the business
idea and strategy

= Information architecture
Principles and guidelines for designing
the application landscape and its
application systems

Strategy
.";I. '\'-.

\
/ Business

/ architecture \'\.\

\

i

Information
architecture

!
y

1
II-

I"-III'

sebis

= [T architectures
Abstract description of current or
future application systems

= [T infrastructure
Hardware- and software components,

IT architecture(s)

which make up the run-time and/or
development environment for the
application systems

[De06]

IT infrastructure

4 Alternative approaches
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Dern: The architecture pyramid and the related

Processes

H\"a
Sﬁate"gy

.".:I III'-.

, \
/ Business
/ architecture \

l\-\,\

Information
architecture

.\.
L1
\

!

Business proccess
management

sebis

Application (1S)

\ portfolio management

IT architecture(s)

\
III

IT architecture
management

A

IT project portfolio
management

I
llllln'
[

IT infrastructure

L
\

h

Infrastructure
management

A

4 Alternative approaches

=
o|| E
<+
CEQJ
gD_E
S
Sl 3| &
AR
'OEE
=
il 2| &
ol | Sl | =
= | ©
-l—'-l—'>
5/|a|| &
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o =
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Schekkerman: Enterprise Architecture — Good
Practices Guide sebis

Maintain the Enterprise
Architecture

Datermine Enterprise
Architecture Maturity

Use the Enterprise
Architecture

Initiate Enterprise
Architecture Program

Define an Architecture
Process and Approach

Develop the Transition
Flan

Develop Future
Enterprise Architecture

Develop Current
Enterprise Architecture

Enterprise Architecture Program (EAP) [Sc08]
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Schekkerman: Drivers of the business & impact
on EA maturity and results

Drivers

~_—

sebis

Operational EA

~_

. Maintain the Enterprise

Citizans, Partrers,
Custmers, atc.

Emerding
Technologies

Architecture

|

Use the Enterprise
Architecture

Business Changes

Leqislation ‘

Misslan,
Vision, Strategy

Develop the Transition

(
‘n

Plan

Develop Future
Enterprise Architecture

I

Requirements

4 Alternative approaches

=

Determine Enterprise -

Architecture Maturity

Initiate Enterprise
Architecture Program

Results

Enterprise Portfolio
Management

Compliancy

\
|

Develop Current
Enterprise Architecture

' Define an Architecture
Process and Approach

L2

Business Model

Business-IT
Alignment

Change
Management

PN

Maturity

[ScO8]
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Quasar Enterprise: Macro-structure of the
Integrated Architecture Framework (IAF) (1) sebis

» The basic structure of Capgemini can be divided into two dimensions
« Architecture aspects: Different architectures of an enterprise

« Architecture layers: contextual, conceptual, logical und physical layer of
each architecture aspect

Contextual
Why?
Security Architecture
|
‘ Governance Architecture
(8]
e = 2 2
Conceptual 2 15 £ S
What? 2 = [ 7 2
5 o N 2 S 2 T T 1
5 o = &) = 0
Logical < < sL | =8
How? a S g6 | 8%
: .GEJ g €< S < [ [ 1
Physical ? S o) £
With What? @ = = S
= [
Macro-structure of the Integrated Architecture Framework (IAF) [VOO7]
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Quasar Enterprise: Macro-structure of the

Integrated Architecture Framework (IAF) (2) sebis

Business architecture — Structures the business processes and business
services In order to match the business goals and to model the organization of
the enterprise

Information architecture — Structures the information required in the business
architecture

Information systems architecture — Structures the application landscape from
a business perspective

Technology infrastructure architecture — Structures the used technical
platforms and system software components

[VoO7]
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Creation of a regulation framework (1) sebis

= Creation of a regulating framework for questions, which should be addressed in
the context of an enterprise architecture

= Everything starts with a clear separation between business and IT

Business IT

[VoO7]
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Creation of a regulation framework (2) sebis

= Afterward it is important to distinguish between requirements and
iImplementation

Business T
Require- .
Business strate IT strate
ments 9y 9y
Business architecture
Implemen- 03u_smess process, A(chlyecture of the
tation Business services, application landscape
Business objects
organizations etc)

[VoO07]
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Creation of a regulation framework (3)

sebis

= Business strategy, quality criteria and business architecture are driving the
design of the application landscape

Business objects ,
Organisation, etc.)

Business m
Require- Business strate IT strategy
ments 9y
Business architecture v
Implemen- (Busi_ness processe > Architecture of the
tation Business services

application landscape

4 Alternative approaches

[VoO07]
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Map of Quasar Enterprise

sebis

= Creation of an unique view on the business architecture. On the part of the IT,
the IAF architecture aspects and -layers are respected

Business

IT

Information Systems (IS)

Technical Infrastructure (TI)

Contextual
(Why?)

Business strategy
Busines )

Conceptual
(What?)

Logical
(How?)

Physical
(With
What?)

%ﬂu}
Business architectu

(business services,
business processes,

business objects,
organisation etc.)

latform

AL components
and interfacesPhysische

IT strategy
Domains and
(application) Technical services
%) services
L) . < .
? Logical §° Logical S
) AL components S application and ‘g
nd interfacesPhysische / & integration platforms e
Physical

L

Physical i/x

application and
integration platforms

As-is

To-be

IDEAL

4 Alternative approaches

[VoO07]
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TOGAF* als Framework fur

Enterprise Architecture Management
Einflhrungin TOGAF 9

tHE ()pen GrouP

Making standards work™

*) TOGAF is a trademark of The Open Group

sebis
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The Open Group und das EAM-Framework TOGAF sebis

TOGAF beschreibt den Prozess und grundlegende Elemente, mit denen die
Unternehmensarchitektur geplant und gesteuert werden kann.

Was darf
von
TOGAF
erwartet
werden?

|

TOGAF als Enterprise Architecture Framework

TOGAF st als Framework entwickelt worden, um

= beider Entwicklung und Pflege unterschiedlichster Architekturenftr verschiedene
Unternehmenstypen zu unterstiitzen

= beider Bewertung und Handlungsfeldanalyse konkreter Architekturen zu helfen

= die jeweils passende Architektur fir ein Unternehmen auszuwahlen und den
Implementierungserfolg zu unterstitzen.

TOGAF ist mehr als eine Klassifikationshilfe fur Architekturelemente.
Es enthalt dartber hinaus:

=  Prozesse, Methoden, Referenzenund Standards

= entstand aus den Best Practices von Uber 300 Unternehmen weltweit und wird
kontinuierlich von diesen weiterentwickelt.

TOGAF is a trademark of The Open Group 50




The Open Group und das EAM-Framework TOGAF sebis

TOGAF wird durch die Mitglieder des Architekturforums der Open Group gemeinsam

weiterentwickelt.

Was darf
von
TOGAF
erwartet
werden?

|

TOGAF als Framework der Open Group

Das Open Group Architekturforum beschéftigt sich neben der Weiterentwicklung von
TOGAF mitden folgenden Themen:

=  TOGAF Zertifizierung
= Entwicklung der IT Architektur Praxis

Architekturwerkzeuge ‘ -
THE Op€72 GROUP voue | srese | searen I

Making standards work e

r Sponsor an Event Y Become a Member Y Member Area

) 3

=4

You are here: Home > Forums > Architecture Forum oy

Forums
Architecture
Archillate®

Enterpriss Architecture Forum

IManagemsnt

Identity Management
The Architecture Forum has developed and is evelving a comprehensive enterprize architecture
framework to enable buzinezzes to achieve the right balance between IT efficiency and buziness
innovation, while also taking into consideration the constantly changing needs of the business
environment. A certification program supports the framework.

Platform

Systems

Security
. ©Q what we do
Customer Council The Forum brings together custemers, vendors
consultants, governments and academia to Q Forum Hotices
work on:

TOGAF™ (The Open Group Architecture

Mehr unter: 0
. Framework) | & comprehensive archiecture I'HE 2¢H GROUP
http ://VVV\NV.Ope nqroup_org/archltecture/ framework and methodelogy which enables the Toront{).(Canada

design, evaluation and implementation of the
right architecture for an enterprise. —+ more

S
| Platinum Members
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http://www.opengroup.org/architecture/

TOGAF als Business Transformation Eramework  sebis

Durch die spezifische Ausgestaltung ihrer Geschéaftsfahigkeiten kdnnen Unternehmen
und Institutionen Wettbewerbsvorteile aktiv entwickeln und ausbauen.

Geschaftsstrategie

8 T

Geschaftsmodell und

Gestaltungsoptionen

Personal Management

-fahigkeiten o))
o> S
= Welche Geschaftsfahigkeit =
N erene es.c attstahigietten m  Marketing/Vertrieb -
D gestalten wir _ ®©
= ‘ m After Sales Service v
@ : =
= mbesser m  Produktentwicklung cscs
g mbilliger ] Herstelle-n/Beschaffung_ anJ
a moder anders = Informations-Technologie beb)
0 Q)

|

als unsere Wettbewerber?

Detecon, nach Michael E. Porter, “What is Strategy?”, HBR On Point
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TOGAF als Business Transformation Framework  sebis

Die Dimensionen der Capabilities konnen mit dem Konzept Capability-Based Planning
gezielt beplant und in KPIs gemessen werden.

Geschaftsstrategie ( Capability

T 4 3
Geschéfts-
GestgltungS- B modell & - | Planning, Monitoring, Controlling
optionen | | tapigkeiten
Project- II
Capability Increment Portfolio
\.
People Dimension Process Dimension Material Dimension
= Individual Training | | w Concepts = Infrastructure
m Collective Training ® Business m Information
m Professional Processes Technology
Development m |nformation m Equipment
Management
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TOGAF als Business Transformation Framework

sebis

Die aktuelle Version 9 von TOGAF bietet eine gute Basis zur Entwicklung des eigenen
Business Transformation Frameworks.

Needs of the business shape non-architectural aspects of business operation

Informs the size, structure and
culture of the capability

Business Vision

The method refines under-

Business Vision _ ;
standing of business need

and Drivers

The method produces content to be
stored in the Repository, classified
according to the Enterprise
Continuum

The Enterprise Continuum and
Repository inform the business
of current state

Effective operations of the Architecture
Capability ensures realization of the

Business need feed into the method,
identifying problems to be addressed

TOGAF Capability Framework

Sets targets, KPIs, plans and
budgets for architecture roles

Architecture Capability
Framework

Business Capability drives the need

(Part VII) ; " .
for Architecture Capability Maturity

The Architecture Capability operates a method

Architecture
Development Method
(Part II)

ADM Guidelines and
Techniques (Part I11)

The method delivers new

business solutions Business

Capabilities

Architecture
Content
Framework
(Part V)

TOGAF ADM & Content
Framework

Enterprise Continuum
and Tools
(Part V)
TOGAF Reference
Models (Part VI)

Operational changes update
the Enterprise Continuum and
Repository

TOGAF Enterprise Continuum Tools

Learning from business operation creates new business need
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TOGAF Kernelemente in Version 9 sebis

Der Aufbau der TOGAF 9 Spezifikation orientiert sich an der Struktur und den Inhalten
einer Enterprise Architecture Capability im Unternehmen.

Partl:
Introduction

Einfihrung in die Kernkonzepte der Unternehmensarchitektur und insbesondere des
TOGAF Ansatzes. Beinhaltet auRerdem Definitionen zu den wichtigsten Begriffen und
die Release Notes mit wesentlichen Unterschieden zu friiheren TOGAF Versionen.

Partll:
Architecture
Development

Der Kern von TOGAF beschreibtdie TOGAF Architecture
Development Method (ADM) — einen phasenbasierten
Ansatz fur die Entwicklung einer

xg[&(;d Unternehmensarchitektur.

Part lll:

ADM Diese Sammlung enthalt eine Reihe von Anleitungen
Guidelines und Methoden, die bei der Anwendung von TOGAF und
and der TOGAF ADM helfen.

Techniques

PartIV: Dieser Teil beschreibtdas TOGAF Content Framework.
Architecture Dieses beinhaltet u. a. ein strukturiertes Metamodell fur
Content Architektur-Artefakte, wieder verwendbare Architekur-
Framework Bausteine und typische Ergebnisse der Architekturarbeit.
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TOGAF Kernelementein Version 9 (cont.)

sebis

Der Aufbau der TOGAF 9 Spezifikation orientiert sich an der Struktur und den Inhalten
einer Enterprise Architecture Capability im Unternehmen.

PartV: Dieser Teil behandelt die notwendige Taxonomie und
Enterprise Tools, die zur Kategorisierungund Speicherung der
Continuum Ergebnisse der Architekturarbeitim Unternehmen
and Tools bendtigtwerden.
Applications
P ar t VI : Sraﬁlfincﬁi?:te'faoe .
TOGAF Application Eine Auswahl an Referenzmodellen, u. a. das TOGAF
el Technical Reference Model (TRM), und das Integrated

Reference Intasmciue merce i

Information Infrastructure Reference Model (llI-RM).
M (0] d el S ICcf)mrrlunirt:::ltion
Part VII: Die fur die Implementierung und den Betrieb der
Architecture Architektur-Funktion eines Unternehmens benétigte
Capability Organisation, Prozesse, Skills, Rollen und
Framework Verantwortlichkeiten.
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TOGAF Basiskonzepte:
Architekturebenen

sebis

TOGAF strukturiert das grundlegende Architekturmodell in vier Ebenen, die entkoppelt
voneinander, aber auch in ihrem Gesamtzusammenhang betrachtet werden kdnnen.

Architekturmodell des Unternehmens

Architekturebenen

Integrierte Betrachtung

—

Geschéfts-
Architektur

=

Daten-
Architektur

=

Anwendungs-
Architektur

=

Technologie-
Architektur

J Architekturen
der

Geschéfts-
bereiche

Geschéftsarchitektur

= Produkt- oder Service-Strategie, Organisation,
Prozesse, fachliche Funktionen, Standorte

Datenarchitektur

= Geschaftsobjekte, Geschaftsdaten,
deren Typen und Ressourcen (CRUD)

Anwendungsarchitektur
= |T-Unterstitzung fachlicher Funktionen,
Informationsflisse

Technologiearchitektur

= Plattformen, Komponenten, technische
Elemente
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TOGAF Basiskonzepte:
Architektur-und Losungsbausteine sebis

Die getrennte Betrachtung von Architektur- und Losungsbausteinen ermdéglicht besseres
Life-Cycle-Management durch die unabhangige Planung von Technologie und Hersteller.

= Beschreiben Funktionalitat
implementierungsunabhéngig

= Erfassengeschaftliche und technische
Anforderungen

= Bericksichtigenvorhandene Technologie

= Planungs- und Steuerungsinstrumentftr
Losungsbausteine

Architekturbausteine (ABB)
werden als Ergebnis aus dem

Durchlaufen der ADM definiert
oder wiederverwendet:

!

= Plattformen, Applikationenund

suiaEliErsicne EEE) ” Komponenten mit implementierter

q der beschafft od Funktionalitat
Wet -en entweder beschaiit oder = Erfullen die Geschéaftsanforderungen
entwickelt.

= Bericksichtigen konkrete Produkt- und
Lieferantenstrategien
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Architekturentwicklung mit TOGAF:
Architecture Development Method - ADM sebis

Die Architecture Development Method (ADM) als Kern von TOGAF beschreibt einen
phasenbasierten Ansatz fur die Entwicklung von Architekturen.

A

Architecture

Prelim

H Vision
Framework Architecture B
and Principles Business
TOGAF 9 Struktur Architecture

C

implementation Requirements gl teln

Governance S)_/stem
Architectures

F D
Migration Technology
Planning E Architectures
Opportunities

and Solutions
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Architekturentwicklung mit TOGAF:
Architecture Development Method - ADM sebis

Die Architecture Development Method (ADM) kann (muss nicht) an spezifische
Anforderungen angepasst werden.

Uberblick und wesentliche Eigenschaften der ADM

= Die ADM ist iterativ:
Innerhalb eines ADM-Durchlaufs kann in vorherige Phasen
zurtickgesprungen werden. Auch wird die ADM in der Regel
mehrfach mit unterschiedlichem Wirkungsbereich (Scope) und
Detailgrad durchlaufen.

= Bendtigt einen klaren Wirkungsbereich pro Phase und Durchlauf:
= Unternehmensbereiche und Detailgrad
= Zeithorizont und Meilensteine
= Architekturelemente

= FUr das Scoping relevante Kriterien:
= verfigbaren Ressourcen und Kompetenzen
= erwarteter Nutzen

= ADM ist generisch, d. h. unabhangig vom Industriebereich
anwendbar
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Architekturentwicklung mit TOGAF:

Architecture Development Method - ADM

sebis

TOGAF ermadglicht es, Architekturen mit unterschiedlichem Wirkungsbereich, Granu-
laritat und Zeitbezug im Gesamtkontext, unternehmensweit koordiniert zu entwickeln.

Klassifikationsmodell fur Architekturlandschaften

Kommentare

Subject
Matter

Time Period

Strategic Architecture

Viewpoint 1 (v 1, 0.2, ), Viewpaint 2 [viL7, 0.2, ), .
o e
2 .
S
E Segment
o Segment Architecture Architecture
Viampowd 1 (W1, O | Veawoodnd 2 WL A2, L L. Weiswpod T (W1 0.2 .0
ViRwEoi 2 T 02 ),

Capability | Capability | Capability
Y Architecture | Architecture | Architecture

Die TOGAF ADMkann auf
den verschiedenen Ebenen
des Unternehmens eingesetzt
werden

Aufgrund der Komplexitat und
der unterschiedlichen
Interessender Stakeholderist
eine allumfassende
Architekturentwicklung in
einem Modell nicht zielfuhrend

TOGAF nennt weitere
maogliche Dimensionenfur die
Klassifikation von
Architekturen und Lésungen
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Architekturentwicklung mit TOGAF:
Architecture Development Method - ADM

sebis

Projektbeispiel: ADM als stringente Vorgehensweise fur die Umsetzung von
Anforderungen in eine Architektur-konforme Losung.

Strategie und
Handlungsfelder
entwickeln

Enterprise
Architecture
entwickeln

Ziellésungen finden
und Migration
planen

Umsetzung
kontrollieren und
Veranderungen
uberwachen

= Geschéftsstrategie-
analyse zur Ildentifikation
der strategischen Treiber

= Entwicklung
gemeinsamer Sprache
und Modelle, z.B.
Doménen

» [dentifizierung der
Haupthandlungsfelder

= Definition der
Architekturprinzipien

= Strategie-konforme
Entwicklung der
detaillierteren
Architekturen fur
Geschaéfts-,
Informationssystem- und
Technologiearchitektur

= Bewertung
verschiedener Szenarien
fr die Umsetzung des
Zielbilds und Treffen der
Entscheidung

= Entwicklung einer
Migrationsstrategie

Etablieren der
notwendigen
Governance-Strukturen,
um die Architektur-
konforme Umsetzung zu
Uberwachen

Etablierung eines
Prozesses, um die
Ausloser fur die
Neugestaltung der
Planung zu identifizieren

*TOGAF is a trademark of The Open Group
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TOGAF und andere EAM-Frameworks

000

sebis
Wahrend Frameworks wie Zachman die Ergebnisse der Architekturarbeit klassifizieren,
beschreibt TOGAF erganzend eine Methode flr die Architekturentwicklung.

Enterprise Architecture Frameworks

Eine Beschreibung der Methode, mit der die
Ergebnisse erzeugtwerden

Definition und Klassifizierung der Ergebnisse,
welche Architekturarbeit produzieren sollte

Architecture Development Method (ADM)

TOGAF Content Framework (Metamodell)

A
Architecture
Vision

Prelim
Framework
and Principles

H

Architecture

B
Business
Architecture

C
. Information
Implementation
System
Governance d
Architectures

Migration
Planning

D
Technology
Architectures

Opportunities
and Solutions

TOGAF is a trademark of The Open Group
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EA-Metamodell:
Architecture Content Framework SEbIS

Architecture Principles, Vision and Requirements

Preliminary Architecture Vision

Business Principles,

Architecture Principles Business Strategy Technology Strategy Objectives and Drivers Architecture Vision Stakeholders

Architecture Requirements

Requirements Constraints Assumptions

Business Architecture Information Systems Architecture Technology Architecture

Motivation Data Application

Information

ez EiiEs System Services

Platform Services
Organization

Logical Application
Technology
: Components Components Components
Function

Business Services
Contracts, Service
Qualities

'[Processes, Events, Functions

Physical Data Physical Physical
Controls, Products Components

Application Technology
Components Components

Architecture Realization

Opportunities, Solutions and Migration Planning Implementation Governance
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Vorlesung Strategisches IT Management & EAM
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Learning objectives of this unit sebis

= Knowing what requirements for an EA management tool exist from a
practitioners point of view

= Understanding how different EA management tools can be evaluated

= Being capable of detailing on the different approaches and origins of EA
management tools

= Obtaining a general idea of how a generic approach to select an EA
management tool looks like

5 EAM Tools: State-of-the-Art © sebis 2



Outline of this unit sebis

= QOrigin and background: Approaches of EAM tools

= The Enterprise Architecture Management Tool Survey 2008
* Questionnaire
e Scenarios
* Results

=  What happened since the survey

= How to introduce an EAM tool

5 EAM Tools: State-of-the-Art © sebis 3



Challenges for EAM tools @)

The ,,glue‘“ between different managment functions

<abit”

Architecture Management

AN

N

U

> Strategy Management

> Innovation Management >

Project Lifecycle

Requi

Management

rements

AN

&
> Portfolio Management >

> Multi-Project Management >

N/

> Synchronization Management >

Identify Define Plan Prioritize Implement Deploy
Measure Measure Measure & Commit Measure & Migrate

5 EAM Tools: State-of-the-Art

© sebis

4



Challenges for EAM tools (2

Be connected to different information sources

Specialized
Architecture

Planning & Modeling

Frameworks,
Methods,
Best Practices

Tools &
Vendors

5 EAM Tools: State-of-the-Art

L

!

Enterprise Architecture

Frameworks: Information Model,

Viewpoints, Views, ...

Adaptive, alfabet, BoC, Casewise, IDS Scheer, MEGA,
iteratec, Troux Technolgies, ...

r

7

7ITX

Data import & export
processing & filtering

l

S

sebis

Process
Architecture

EPK,
BPMN

ARIS,

Embarcadero,

Application Service Systems and Project Planning,
Architecture Architecture Assets Business
(Management) Management Intelligence
ADL, ITIL, Cobit SNMP, Gantt diagrams,
DLS, MOF Cubes, ...
UML, ... (Microsoft),
Rational Software Mercury Universal Open View, SAP BW,
Architect, CMDB, Tivoli, SMS, MS Project,...
Together, Tivoli,

© sebis 5




Approaches of EAM tools (1) sebis

EAM-Tools have different approaches

= Flexibility vs. Guidance regarding process, method, and information model for
supporting EA management

= Preconfigured vs. Customization regarding the functionality provided by the tool
out of the box — two approaches exist: EA management solution vs. EA
management platform

* |ntegration vs. Single-Point-of-Truth regarding the information base of the tool,
which in the one approach is collected from a variety of sources, while in the
other approach being under data sovereignty of the tool itself

= (Framework-driven)

These approaches are not disjoint!
= Combinations of different approaches are possible
» Tools follow partially several approaches with variable degree of coverage

Attention: Mostly no exact matching between tools and approaches is possible!

5 EAM Tools: State-of-the-Art © sebis 6




Approaches of the tools (2) sebis

Flexibility vs. Guidance:

= Meta model driven approach:
« Customers can adapt the information model to their needs
* Reports and visualizations have to be adapted to the changed information model

« Mightiness of the tools at changing the information model is heavily variable; From
small proprietary solutions up to MOF compliant solutions

= Methodology driven approach:

« Predefined and documented methodology (methodology manual)
=» How to use which models?
= Which elements belong to which models?

« Only small or no changes to the information model, methodology remains
* Reports and visualizations are coupled to the information model
= Process driven approach:

* Methodology is expanded with a management processs
= The “what” and “how” of the methodology ist extended by the “when”

* Process connects different modules in a process model

5 EAM Tools: State-of-the-Art © sebis
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Approaches of the tools (3) sebis

Preconfigured vs. Customization
= EA Management Solutions (Preconfigured)

» Preconfigured functionality for typical EA Management tasks are provided by delivery
« “Misuse” is aggravated

« Rampant learning curve (Training, Consulting necessary)
= EA Management Platforms (Customization)
« At delivery only basic functionality is provided

* Implementation of a company specific EA Management approach is possible

At the beginning of the implementation of the tool a customer specific adaption is
necessary

5 EAM Tools: State-of-the-Art © sebis 8



Approaches of the tools (4) sebis

Integration vs. Single-point-of-truth
= Single-point-of-truth

Data of EA are stored centrally in the EAM Tool

Replication is done ,manually” via imports
=>» conflict resolution strategy is necessary

High data consistency, clear data sovereignty

* |ntegration

EAM-Tool acts as ,Data Warehouse”

Main target of these EAM-Tools is the maintenance of the relation information
Reuse of different data sources

Linking, integration and aggregation of different sources in one model
Demands sophisticated transformation possibilities

|s also called ,Metadata Integration”
=» Data consistency and data sovereignty may be problematic

5 EAM Tools: State-of-the-Art © sebis
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Classification of different EAM tools sebis

Integration
("EAM
Warehouse,,)

Process
driven

Meta model Methodology

EAM solution | EAM platform ST el

driven driven

adaptive EAM 5.0

planningIT 3.1

ADOit 3.0

Embarcadero EA/Studio 1.5

ARIS IT Architect 7.0.2

iteraplan

MEGA Modeling Suite 2007

Metastorm ProVision 6.0

System Architect 11.0

Troux 7
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Example of a combination of approaches sebis

Methodology driven and metamodel driven approach
= Tool owns methodology manual and
= Tools allows definition of customized information model

Variant 1:

= |[nformation model is customized and the given model is changed (not only
extended!)

= Consequence: Predefined methodology has to be replaced partially!

= Remark: This is often done, when the tool has good meta modeling capabilities
and the methodology does not fit.

Variant 2:
= Predefined information model is only extended slightly
= Consequence: Predefined methodology has to be extended!

= Remark: This is often done, when the tool has a good methodology but the
company specifications are not yet defined.

5 EAM Tools: State-of-the-Art © sebis 11



Example of an unusual approach sebis

= Meta model of the tool cannot be customized but the methodology is bended.
* The information model is implicitly redefined
» Existing models of the tool are redefined using a self-developed method manual

= Consequences: An own method manual has to be written

= Remark:

« If atool is already applied in an enterprise, which is (politically) set, or no funds are
available for the purchasing of a new product, this method is chosen frequently

 Even UML-tools are used!

5 EAM Tools: State-of-the-Art © sebis 12



Outline of this unit sebis

= QOrigin and background: Approaches of EAM tools

= The Enterprise Architecture Management Tool Survey 2008

* Questionnaire

« Scenarios

 Results
=  What happened since the survey
= How to introduce an EAM tool

5 EAM Tools: State-of-the-Art © sebis 13



The Enterprise Architecture Management Tool

Survey (EAMTS)

sebis

Several tools with

= different origins,

= different approaches,
= different goals, and

= different strenghts and weaknesses.

Florian Matthes, Sabine Buckl,
Jana Leitel, Christian M. Schweda

Enterprise Architecture Management
Tool Survey 2008

Adaptive, Ltd.: Adaptive EAM

Agilense, Inc.: EA WebModeler

alfabet AG: planningIT

ASG, Inc.: ASG Enterprise Management/Rochade
BEA Aqualogic: Enterprise Repository
BiZZdesign: BiZZdesign Architect, BiZZdesigner
BOC GmbH: ADOIit/ADOxx

Casewise Ltd.: Corporate Modeler Suite, IT
Architecture Accelerator

Embarcadero: EA/Studio
Future Tech Systems Inc.: ENVISION VIP

Hewlett Packard: Mercury Project and Portfolio
Management Center

IBM: Rational Software Architect

IDS Scheer AG: ARIS Toolset

MEGA International SA: MEGA Modeling Suite
Primavera: ProSight

process4.biz: process4.biz

Proforma Corp.: ProVision Modeling Suite
pulinco: TopEase Suite

Telelogic AB: System Architect

Troux Technologies, Inc: Metis Architect, Metis Server,
Metis Collection

The survey can be downloaded at http://wwwmatthes.in.tum.de/pages/1wdiaOtwywbOw/EAMTS2008

5 EAM Tools: State-of-the-Art
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Partners and sponsors of the EAMTS2008
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Identifying the mayor players (as of 2007) sebis

Nr Name of Vendor Name of Tool(s) Relevance for "Short List“ (Points 1-low to 3-high)  Total Short
List

1 AB+ Conseil SOLU-QIQ 111111111111111111111111 24 T
2 Acceptsoftware Accep360 111111111111111111111111 24 I
3 Adaptive Adaptive EAM 311231213132221122211113 42 1l X
4 Agilense EA WebModeler 111211112132111112321112 34 1l
5 alfabet AG planning!T 333333333333333333323223 69 NI X
6 ASG ASG Enterprise Management/Rochade 11111111211111121113112312 30 T
7 Avolution ABACUS 111111211212311113111112 32 T
8 BEA Aqualogic Enterprise Repository 111231222211211213121121 37 |
9 BiZZdesign BiZzZdesign Architect, BiZZdesigner 111111311111211112111111 28 T
10 BOC ADOIt/ADOxx 313131213131211122312132 44 N X
11 BTM Corporation BTM 360 Product Suite 111111111111211111111112 26 i
12 CA Clarity 111211121311123312111112 35 Il
13 Casewise Corporate Modeler Suite, IT Architecture Accelerator 111332213133322123321113 48 T X
14 Comma Soft infonea 211112113211131213211111 35 Il
15 Embarcadero EA/Studio 111111211231211111311113 33 1]
16 Enterprise Elements Elements Repository 111111111111111112111111 25 I
17 Framework Software Structure 111111111111111111111111 24 T
18 Future Tech Systems ENVISION VIP 111111111111111111111112 25 NN
19 GoAgile GoAgile MAP 111111211111111112211112 28 T
20 Hewlett Packard Mercury Project and Portfolio Management Center 112311122232333213231322 49 T X
21 I1BM Rational Software Architect 232331222132311211133121 46 T X
22 IDS Scheer ARIS IT Architect §3883338323288388333838331383 683 TNl X
23 IDS Scheer ARIS ArchiMate Modeler 312231323112332332333211 53 NI X
24 INOVA Engineering MERGE-Tool 111111311111111111111111 26 I
25 Intelligile Map Suite 111111211111111111211111 26 I
26 Knotion Consulting SYNAP-C Solution 111111111111111111111111 24 NI
27 LogicLibrary LogiScan & Logidex 111111311111111111111111 26 I
28 MEGA International MEGA Modeling Suite 112232313313111123312113 45 I X
29 NetViz NetViz 111111111111111111121111 25 NN
30 Orbus Software iServer for EA iServer 111111211111111112111112 27 NN
31 Primavera ProSight 131211111211211311211112 33 1]
32 process4.hiz process4.biz 111131313111111122111112 33 M
33 Proforma ProVision Modeling Suite 131312312112112112211113 38 X
34 pulinco TopEase Suite 111111211111211111311311 30 I
35 Qualiware EAM Suite 111211313211111112311121 34 1l
36 Select Business Solutions  Select Component Architect 111111111111111111111111 24 NI
37 Sparx Systems Enterprise Architect 113211112111111311131111 32 I
38 Sybase PowerDesigner 111111112111111112111111 26 T
39 Telelogic System Architect 211332313333222323333333 60 TR X
40 Troux Technologies Metis Architect, Metis Server, Metis Collection 3I21232833111L21333331L238 6B NN X
41 Visible Systems Corporation Visible Enterprise Products 111211211111111111321112 30 [

5 EAM Tools: State-of-the-Art © sebis 16




Tools sorted based on interest of

sponsors & partners

sebis

____|vendor ____J700

» 5

alfabet AG

IDS Scheer
Telelogic

Troux Technologies
IDS Scheer
Hewlett Packard
Casewise

IBM

MEGA International
BOC

Adaptive
Proforma
Embarcadero
BEA Aqualogic
CA

Comma Soft
Agilense
QualiWware
Primavera
process4.biz
Avolution

Sparx Systems
ASG

pulinco

Visible Systems Corporation

planninglT

ARIS IT Architect

System Architect

Metis Architect, Metis Server, Metis Collection
ARIS ArchiMate Modeler

Mercury Project and Portfolio Management Center

—

Corporate Modeler Suite, IT Architecture Accelerator  ~— Short List

Rational Software Architect
MEGA Modeling Suite
ADOIt/ADOxx

Adaptive EAM

ProVision Modeling Suite
EA/Studio

Enterprise Repository
Clarity

infonea

EA WebModeler

EAM Suite

ProSight

process4.biz

ABACUS

Enterprise Architect

ASG Enterprise Management/Rochade
TopEase Suite

Visible Enterprise Products

5 EAM Tools: State-of-the-Art
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Online questionnaire EAMTS2008

= Categories

Vendor data

Tool data

General tool architecture
Collaboration support
Internationalization / Localization
Integration with related domains
Methodology

Integration with other modeling tools

5 EAM Tools: State-of-the-Art

sebis
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Outline of this unit sebis

= QOrigin and background: Approaches of EAM tools
= The Enterprise Architecture Management Tool Survey 2008
* Questionnaire

« Scenarios

* Results
=  What happened since the survey
= How to introduce an EAM tool

5 EAM Tools: State-of-the-Art © sebis 19



EAMTS2008 scenarios

sebis

= Scenarios for Analyzing Specific
Functionalities

Importing, Editing, and Validating
Model Data

Creating Visualizations of the
Application Landscape

Interacting with and Editing of
Visualizations of the Application
Landscape

Annotating Visualizations with
Certain Aspects

Supporting light weight Access

Editing Model Data using an
external Editor

Adapting the Information Model

Handling large scale Application
Landscapes

Supporting multiple Users and
collaborative Work

= Scenarios for Analyzing EA
Management Support

Landscape Management

Demand Management

Project Portfolio Management
Synchronization Management
Strategies and Goals Management
Business Object Management
SOA Transformation

IT Architecture Management
Infrastructure Management

5 EAM Tools: State-of-the-Art
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Scenario: Creating visualizations of the
application landscape sebis

Concerns of this scenario

= The department store SoCaStore wants to get an overview of its application
landscape and its EA. This should be accomplished by the creation of six
different visualizations for different aspects of the application landscape: a
cluster map, a process support map, a time interval map, and a graphlayout
map as well as a swimlane diagram and a portfolio matrix.

Exemplary Deliverables -

ey
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Scenario: Landscape management sebis

Concerns of this scenario

» Information about the application landscape should be stored in the tool. Starting with the
information about the current landscape, potential development variants should be
modeled. The information about the current application landscape and future states
should be historicized in the tool to enable comparisons.

= Chosen versions of the application landscape, e. g. current, planned, and target
landscapes should be analyzed and compared using different visualizations and reports.

Typical questions to be answered
» What does the current application landscape look like today?

» What is, according to the plan of 01-01-2009, the application landscape going to look like
in January 2010?

» What does the target landscape look like?

5 EAM Tools: State-of-the-Art © sebis 22



Scenario: Project portfolio management sebis

Concerns of this scenario

= The IT department of the SoCaStore department store has received numerous
project proposals. In consideration of the processes, organizational units, and
application systems affected by the project proposals a selection of the project
proposals should be made. The available budget for projects is 5 million EUR.

Typical questions to be answered
= Which project proposals have been received?
= What costs are calculated for which project proposal?
= What is the expected return of investment of which project proposal?
= Which processes/organizational units are affected by the changes as they use

the application systems modified by the project proposals?

= Which ts should b mplished
IC rojects shou € acco iIshed in any case? s
|_ |_ Projectid 1] 5] 6]7] 8] a[10[11]12 ©
Project id |Project name e -
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5 on = @
B tion Systems s
7[v in aceo e
[V e in costing system ®
S[VAT change in online Shop /AT chiangzin 20
10[VAT change in POS System
11\ AT hange in Price Tag Plinting System
in t' S tem
::::::::: <
is System by the .uij Embois {suaizanon Rues
T s s S e > e LD rmsremity.n Legend
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Scenario: Synchronization management sebis

Concerns of this scenario

»= To support the management of ongoing projects and to plan future projects,
there has to be the possibility to model and manage project interdependencies
or to derive them from affected elements of the EA.

= |t should be possible to analyze the project timeline using Gantt-like diagrams.
This timeline shall than be updated and annotated to reflect delays of a single
project as well as to identify projects, that depend on it and might also be
delayed.

Typical questions to be answered
= Which projects affect the same organizational unit?
= Which dependencies exist among projects?
= What happens, if a particular project is delayed? WhICh schedules have to be

adapted and how? v m:n,!m et vt o S
= [ | T b [ 1] | e
|—_=J:| b o ey
u [Pl o o i
| | H consoildation® {id=5)
I ! E [ .
[Emii-m ] L B | | . 3 Froectum o
I e oL 0 I O = S L
. | PR
e | | | | | A
id name planned start |[planned end || |
9|VAT change in online shop 15.09.2008 01.10.2008 [ | || EEma
13| Rehahility Improvement of the Onling Shop 01.10.2008 31.10.2008 15102008] 15.11.2008]
16 |Introduction of a bonus card for customers 01.11.2008 01.12.2008 15.11.2008 15.12.2008
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Scenario: Business object management sebis

Concerns of this scenario

= The department store SoCaStore wants to get an overview of the business
objects involved and exchanged in the execution of the business processes.
Therein, especially the data flow between the application systems performing
operations on the business objects should be modeled and the kind of operation
performed in a specific application system should be detailed.

Typical questions to be answered

= Which business objects are created, modified, or deleted by which application
systems during the execution of which business process?

= Which application systems exchange business objects via which interface?
= Which application system holds the master copy of which business object?

Process supported by Organizational Unit: Distribution in Subsidiary Munich

Warehouse Subsidiary Munich

Server Business

mmmmmmm
Appiications

Inveniory Centrol Sysiem ‘

E]
i
g g

Invoice Conn Stock ‘Stock Conn Transaction Conn

Conn
—0
A
Sock e

aaaaaa
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Scenario: SOA transformation sebis

Concerns of this scenario

* An enterprise wants to transform its architecture into a service oriented one, with a top-
down and bottom-up approach to identify the possible candidates for reusable services.
The top-down approach starts identifying services from the business objects perspective
within the conduction of different business processes. The bottom-up approach starts with
technical functionalities currently provided by business applications. The services should
not only be identified but also the effects of the transformation should be modeled.

Typical questions to be answered:
» Does the business application support a differentiating or a standardized business
process?
= Which business functions supported by the current landscape are used within numerous
domains?
» What would a service oriented target architecture aligned to business needs look like?

uuuuuu

uuuuuu
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\\\\\ Systars Lk \
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Scenario: Infrastructure management sebis

Concerns of this scenario

» The department store of SoCaStore intends to consolidate its database systems to
decrease the costs for maintenance and licening. Also, expected support periods offered
by the database vendors should be considered.

Typical questions to be answered:
» What DBs are in danger of running out of support?
= Which DBs are currently in use?
= Which application systems use which DB?
» What are the costs for operating and licensing which DB?

L - | w1 oawe | owe | oame ] ome ] owwe D ome ) ome 0o ) ome | omes | ome
Il ul “*WPH’I‘H#‘IH*FH t ; : t : FH-‘PHTH’H‘FH
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100|Online Shop 100 MySQL Munich x ; | ! ! ! !
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s i o S e &= 300[Monetary Transaction System (Germany) 200|Oracle Munich i i E i E
onnesnop | | _beman (Gemazny! St || iemany el 350|Monetary Transaction System (Great Britain 500|DB2 London X 1 | i i |
{100} Murich) ¥ Hamburg)
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= =% - 1 1 1
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L — 1100|Document Management System 300|Oracle Hamburg X
Syetom oy PG Nenagoment st 1200|Supplier Relationship Management System 300| Oracle Hamburg x
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Outline of this unit sebis

= QOrigin and background: Approaches of EAM tools

= The Enterprise Architecture Management Tool Survey 2008
* Questionnaire
« Scenarios

« Results

=  What happened since the survey
= How to introduce an EAM tool
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What is SoCaStore? sebis

= Simulation is based on a fictitious department store, called SoCaStore.
= |nformation model of SoCaStore consists of
* Business Processes
Organizational Units
Application Systems
Domains
Projects

= |nformation objects are maintained in an Excel sheet

5 EAM Tools: State-of-the-Art © sebis 29



SoCaStore: A set of reference data for evaluating
EA management tools

sebis

SoCaStore Model SoCaStore Metamodel Utilities

EIET
EIRET

X

Microsoft Excel Files

total
ca. 200 instances,
ca. 700 links (using
foreign keys)

UML / Ecore

ca. 25 classes,
ca. 30 associations,
ca. 90 attributes

Generated data for ,handling
large scale application
landscapes®

3 different sizes

total
ca.1000/5000/10000 instances
with each
ca. 70 attribute values
and ca. 15 links

5 EAM Tools: State-of-the-Art
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Overview on the evaluation process and its

criteria

<abit

9 Tools are evaluated by 3 teams

Functional Criteria
* Online questionnaire for every vendor

= Simulation of functional scenarios with every
tool

= Documentation of the functional aspects and
the evaluation results in simulation

EA Management Task Criteria

= Simulation of typical EA Management tasks
with every tool

= One scenario per EA Management task

=» Documentation of the evaluation results in
simulation

Final evaluation based on the results documented
=» Each evaluation criterion is assigned an ordering of tools reflecting their specific support

\VA

9 Spider diagrams eacFT“E’“f__"mf____ |
with 8 specific S A
functionalitites

Impact Analysis and Reporting -:: ::'

", Interacting with, Editing of, and|
: 3

Supportoflarge scale Data " Flexibility of the Information Mode!

‘Communication and Collaboration
Support

8 Spider diagrams 1
eachwith9EA /.
management_tasks /-

" DemandManagement

Py Synehronization Management

Business Obioct Managomert Sirategies and Goals Management
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Test: What do you think are the approaches of the
following two tools?

Usability

Impact Analysis and

Importing, Editing, and

Validating
7
6

4
3

Creating

Visualizations

Interacting with,
Editing of, and

Reporting

Support of large scale
Data

5 EAM Tools: State-of-the-Art

Communication and
Collaboration Support

Annotating
Visualizations

Flexibility of the
Information Model

Usability

Impact Analysis and

Importing, Editing, and

Validating
7

N \W \ \O1 \O

sebis

Creating
Visualizations

Interacting with,
Editing of, and

Reporting

Support of large scale
Data

Communication and
Collaboration Support

Annotating
Visualizations

Flexibility of the ]

L Information Model
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Analyzing specific functionalities —

General results of the evaluation sebis
Communication und Collaboration Support " aidang
= Well supported with interesting features for colla- Usabilty : Creating Vsualizations
boration,e.g. workflows and notification mechanisms :
Creating Visualizations impact Aralysis "tand A
= Different approaches to visualizing the EA or parts
thereof - retaining potential for improvement Suppor ot e cal ety ofthe
* (Semi)-Automatic generation of visualizations still has

Communication and

|tS ||m |tat|ons Collaboration Support

» Flexible models without predefined semantics are not supported out-of-the-
box and mostly have to be created manually

Interacting with, Editing of, and Annotating Visualizations

= [nteraction is mostly ,drawing” — semantic changes could provide an
improvement towards graphical modeling

Importing, Editing, and Validating
= No standard exchange format for EA models
= No common information model or core concepts thereof exist
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Analyzing EA management support —
General results of the evaluation

Landscape Management
= Different levels of support for the concept of time

= Versioning application landscapes retains
potential for improvement

= Not all tools provide methods for deriving the
planned landscape from the planned
project portfolio

Synchronization Management

= No tool directly supports the concept of project delay
SOA Transformation Management

= Tool support for indentifying services retains potential for improvement
Infrastructure Management

= Not all tools provide concepts for lifecycle aspects of infrastructure components

IT Architecture Management
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Outline of this unit sebis

= QOrigin and background: Approaches of EAM tools

= The Enterprise Architecture Management Tool Survey 2008
* Questionnaire
« Scenarios
* Results

= What happened since the survey

= How to introduce an EAM tool
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What happened since the survey... sebis

The first study was conducted from January to September 2005, the recent results
were gathered from October 2007 to April 2008.

The market of EA Management Tools is still moving.

Some vendors included the advices and critics from the survey of 2008.

5 EAM Tools: State-of-the-Art © sebis 36



Tool vendors added software maps (1) sebis’

Example ARIS Toolset from IDS Scheer AG
= Process Support Map in ARIS 7
= Time interval map in ARIS 7
= ,Object-in-Object”-Functionality for Cluster Maps in ARIS 7

B ARIS IT Architect
Do & Eamet
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Tool vendors added software maps (2) sebis

Example Troux 7.1 from Troux Technologies
= Automatic Cluster Maps
= Visualization of metrics (,Heat-Maps®)
= SOA Transformation Methodology

(913

2 Troux Use-Case Demos - Microsoft Internet Explorer provided by Troux Technologies, Inc

e Edt Vew Favorkes Tods Hep

Division Cost by App
Division Cost by Service.

Application count by Capability
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Open Source Tools for EA Management sebis

= jteraplan
(see www.iteraplan.de)
mempian
Eﬂé ) (] =,
% =R.B1=:1
REE Er £
= essential project
(see www.enterprise-architecture.orqg) ———

e

e
1~s--v
[ =]

© sebis
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http://www.iteraplan.de/
http://www.enterprise-architecture.org/
http://www.enterprise-architecture.org/
http://www.enterprise-architecture.org/

Outline of this unit sebis

= QOrigin and background: Approaches of EAM tools

= The Enterprise Architecture Management Tool Survey 2008
* Questionnaire
« Scenarios
* Results

= What happened since the survey

= How to introduce an EAM tool
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Generic tool selection process (1) sebis

<

Create List of Criteria

* Collecting demands for tool support from stakeholders

» Consolidate demands in a list of criteria

* Define ,must have® criteria in order to speed up the selection process
*Weighting the criteria

 Define scales for the evaluation of the tools

Create Long List

* Analyze the market for existing tools

* Analysts, like e.g. Gartner, may be a source for a list of existing tools
*Be aware that they do not list all available tools!

» Studies for EAM tools may be another source for available tools

¢

5 EAM Tools: State-of-the-Art

Reduce to Short List
* Apply list of criteria on long list in order to select 2-3 tools, which will be
further evaluated
Looking for ,must have® criteria speeds up the selection process
*No complete objective evaluation possible

[KeO7b]
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Generic tool selection process (2) sebis

,, 1est-Drive“ the Tools

*The 2-3 selected tools should be evaluated in depth (workshop with vendor
and stakeholders) and possibly do a ,test-drive® in the context of a test
installation

Decide

*Decide for one of the tools of the short list in cooperation with the
stakeholders

* Preferably in a workshop

*Involving the stakeholders prevents for subsequent criticism

Re-negotiation and Buying Decision
* Do another price negotiation with tool vendor
* Afterwards make buying decision or possibly go back some of the steps

S

[KeO7b]
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Where to start?
Change, run, manage sebis

Top
Down

Manage

P’ N

Bottom
Up
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How to start
Big bang vs. quick & small

Big
Bang

Start
Small
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Decentralized or centralized Organizations offer
different degrees of freedom

Central Functions

Central IT Functions

| Central Enterprise Architecture Management

1

[

N

Organizatio-
nal Unit,

IT Function

Organizatio-
nal Unit,

IT Function
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Boundary conditions sebis

Big Bang approaches are rarely successfull

=>» Typically a big bang approach is only used, if there is no other chance to achieve
the defined goal or if you are in an emergency case.
Examples

* In Sweden the obligation to drive on the right was introduced as big bang
approach

« Euro conversion at the 1st of January 2001

Nevertheless, small approaches are in the danger of being stuck.
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