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Abstract

A major factor for successful Enterprise Architecture initiatives is continuous communica-
tion between different stakeholders. If used properly, visualizations are an effective means
of communication. In recent years, EA tools evolved from simple solutions for collecting
EA information and generating basic reports to more mature platforms providing users with
sophisticated features to configure and customize visualizations. However, EA tools differ con-
siderably with respect to their visualization capabilities (e.g. supported visualization types,
import/export capabilities and support for customization).

This technical report sheds light on the state-of-the-art in EA visualizations and respective
tool support. It contains results from a two-part study in which we analyzed both the feature
set of 19 available EA tools from 18 vendors and actual usage patterns of 109 EA practitioners.
This report focuses on EA visualizations. However, aspects around configuration and the
information model are covered as well. We provide a synthesized collection of 26 visualization
types and assess the current tool support of these visualization types. This report contains
295 figures and screenshots of EA tools and comprehensive descriptions of their capabilities
illustrated in 248 tables.
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1. Introduction

The goal of Enterprise Architecture (EA) management is to align business with Information
Technology (IT) which is expected to gain strategic advantage over competitors because of
shorter reaction times and higher cost efficiency of frequent environmental changes in glob-
alized markets. Thus, EA management requires a holistic view of the entire EA including
business capabilities, business processes, business services, applications, infrastructure ser-
vices, platforms, databases, etc. EA information is commonly highly interlinked and thus can
also be regarded as a complex system of systems. In line with the International Organization
for Standardization (ISO) 42010 standard we define an EA as the “fundamental organization
of a system embodied in its components, their relationships to each other, and to the envi-
ronment, and the principles guiding its design and evolution.” [ISO07]. To communicate EA
information and complex information in general [Sp01, Wal2], visualizations are a common
means and consequently play an important role in EA management. EA visualizations can
be used for various purposes. For instance, EA visualizations help to

e communicate and analyze complex information,
e promote stakeholder involvement, or
e increase transparency.

To cope with the sheer amount of information, EA management commonly uses an EA repos-
itory to manage information. In the remainder of the present study we refer to these reposito-
ries as EA tools. Two major capabilities of EA tools are EA (information) model maintenance
and report generation. Reports often include EA visualizations or turn out to be visualizations
themselves.

This study contains a comprehensive analysis of current tool support for these visualizations.
The analysis covers not only visualization facilities as such but also model maintenance,
configuration, customization, generation, layouting and import/export capabilities. In the
next section we recap related studies briefly.

1.1. Related Studies on EA Tools

In the past, we conducted two EA management tool surveys in 2005 and 2008 respec-
tively [MBL'08]. Back then, the EA tool market was perceived as emerging. Although,
recent technology trends [BBDF112] have been identified in 2012 as well as challenges EA
management is facingh [HSR™13], our general hypothesis is that EA tools have advanced sig-
nificantly: particularly when it comes to visualization capabilities. Practical implementation
of EA management functions are much more mature as well, .g. in terms of the maintained
information base [GMR12, FBH*13a]. Back in 2008, our EA tool evaluation was based on a
list of criteria and two sets of scenarios. The first set reflected rather technical scenarios such
as model data import, export and validation. The second set of scenarios reproduced various
typical EA management tasks such as landscape management or business object manage-
ment. These essential EA management tasks were identified in collaboration with sponsors
and partners. The evaluation was carried out based on the simulation of the scenarios on a
illustrative case study which was based on the notional department store SoCaStore. This
way, we made sure to ensure consistency and continuity of the evaluation across all EA tools.
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The Forrester
EAMTS08 TEAMT Gartner 2013
Wave Q2 2013 EAVTS14
[MBL*08] [BBDF+12] [Gal3|
[Fol3]

Focus [Scenario Based: |Trend Study, 69 Criteria split |Trend Study and | Visualization,
8 dimensions of |Current and by current offer- |market segmen- |Configuration,
functionality, 9 |Future Scenarios |ing, strategy and |tation in one of |and Meta-
EA management market presence |the quadrants: |Modeling Ca-
tasks of a vendor leaders, chal- pabilities

lengers, vision-
aries, and niche
players

Year 2008 2012 2013 2013 2014

# 9 None 10 14 18

Vendors

Table 1.1.: Overview of tool surveys related to this study

The case study data and the underlying information model are described in more detail in
[MBL108]. The first set of scenarios consisted of the following technical tasks:

e Importing, editing, and validating model data,

e Creating visualizations of the application landscape,

e Interacting with and editing of visualizations of the application landscape,

e Supporting lightweight access,

e Editing model data using an external editor,

e Adapting the information model,

e Handling large scale application landscapes,

e Supporting multiple users and collaborative work, and

e Support for simulation in EA management.

The second set of scenarios consisted of the following managment tasks:

e Landscape Management,

e Demand Management,

e Project Portfolio Management,

e Synchronization Management,

e Strategies and Goals Management,

e Business Object Management,

e SOA Transformation,
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e [T Architecture Management, and
e Infrastructure Management.

In [MBL™08], each of the scenarios is introduced in the same way. First, a short motivation
for the specific task is provided. Then, goals are described. Finally, examples of associated
deliverables were presented.

Recently, Forrester Research analyzed 10 Enterprise Architecture Management Suites
(EAMS) in the “The Forrester Wave: Enterprise Architecture Management Suites” [Fol3].

In Forrester’s 69-criteria evaluation of EAMS vendors, we [Forrester Research]
identified the 10 most significant software providers based on breadth of EFA cov-
erage and ability to fulfill four common EA objectives — alfabet, Avolution, BOC
Group, Casewise, FAS, IBM, Mega International, OpenText, Software AG, and
Troux Technologies — and researched, analyzed, and scored them.

The study is based on empirical results from 30 interviews in enterprises which use an EA tool
and 10 interviews with tool vendors. In the final part of the study, Forrester Research mentions
additional vendors that are included in the present study: Atoll Technologies, BiZZdesign,
iteratec, and Future Tech Systems.

Gartner Research [Gal3]| conducts another major EA tool market study annually. While
Gartner included 15 EA tools in 2012 [Gal2], only 14 EA tools have been included in 2013
[Gal3].

The research focus varies among related studies. In [MBL108] we evaluated typical scenarios
that have to be accomplished when pursuing an EA management endeavor. Other studies
focus on trends [BBDFT12], position vendors in the EA tool market [Gal2, Gal3, Fol3], or
detail technical capabilities [KS13].

In the present study, we analyze offerings of 18 vendors in the EA tool market. We cover a
major portion of Gartner’s Magic Quadrants 2012 and 2013 as well as most of the vendors
considered in Forrester Research’s study [Fol3]. Table 1.1 provides an overview of the re-
lationship between the present study and previous studies of EA tools. In addition to the
vendors analyzed by Gartner, Forrester and in our EAMMTS2008, we include some niche
players.

We conclude this section by giving a concrete overview of Vendors and Tools that are subject
of analysis in the different studies on EA tools. Table 1.2 gives a more detailed view which
illustrates which vendors and tools have been analyzed by the different studies. As depicted,
we included the major players in the market and some niche players we regarded worthwhile
to have a look at. Although invited to participate, Troux Technologies and QualiWare have
decided not to participate in our study.

1.2. Intended Audience

The primary target audience of this technical report are EA practitioners such as C-level
executives, strategic enterprise architects, portfolio managers, consultants or analysts. In
addition, we consider EA tool vendors and EA researchers as secondary target audience.
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28| 8| %
2 ] 8 B <
Vendor 5 & & g &
ABACUS (Avolution) X v v 4 v
adaptlve EAM (adaptlveInC) / .......... T x ........... X ........ X .........

ADOlt (BOC AG) / .......... T X ........... / ........ / .........

ARIS(SOftwareAG) / ‘/ ......... / ........... / ........ / .........

BIZZdeSlgnEATOOI Sulte (BIZZdeSlgn) ................................ X . / ) / ........... X ........ / .........

CorporateMOdeler Smte (CaseWISe) .................................... X . / - / ........... / ........ / .........

Essentlalproject(EAs) ....................................................... X .......... T X ........... ‘/ ........ X .........

Embarcadero EA/Studlo (EmbarcaderOTeChHOIOgles / .......... T X ........... X ........ X .........
Inc.)
EnterpnseArChltect (SparxsystemSLtd) .............................. X . / ) / ........... X ........ / .........

EHVISIOHVIP (FutureTeChSystemS) ................................... X . ‘/ ......... x ........... X ........ / .........

lteraplan(lteratecgmbH) .................................................... X . / ) / ........... X ........ / .........

Layerg (Layer&somtlons GbR) ........................................... X ........... T X ........... X ........ / .........

leanIX (LeanIXGm bH) ........................................................ X .......... T X ........... X ........ / .........
MEGA (MEGAIntematlonal) / / ) / ........... / ........ / .........
OpenTeXt(OpenTeXtcorp) ‘/a ‘/ ) / ........... / ........ X .........
plannmgIT(SoftwareAG) / / ) / ........... / ........ / .........
PowerDeSlgner (SYbase/SAPAG) .......................................... X . / - / ........... X ........ / .........
process4blz( process4blz Softwareentwmklungs_u n(.i ............ X .......... T X ........... X ........ / .........
Vertriebs GmbH)
QPREnterprlseArC hltect (QPR Software) ........................... X .......... T X ........... X ........ / .........
QuahwareEnterpnseArChltecture(Quahware) .................. X B / ) / ........... X ........ X .........
RatlonalsystemArChltect (IBM) ‘/b ‘/ ) / ........... / ........ / .........
SAMU RepOSItory (Atou TeChnOIOgles Ltd) ........................ X . / ) / ........... X ........ / .........
TrouX(TrouX TeChHOIOgleS) / / - / ........... / ........ X .........
TXture (QEL aBBuSlness servmeSGmbH) ........................... X .......... T X ........... X ........ / .........

% MetaStorm is now OpenText, i.e. the analysis contained in the study focuses on ProVision by Metastorm.

bTelelogic has been acquired by IBM, i.e. the analysis contained in the study focuses on the System Architect by Telelogic
AB.

Table 1.2.: Overview of tools that are subject of analysis in the respective surveys
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This report describes the results of our most recent research project which was concerned
with the state-of-the-art in EA visualizations and their tool support. It contains observations
we made in the course of two surveys. The first survey was targeted at EA tool vendors and
collected comprehensive information on tool capabilities. The goal of the second survey was
to assess which usage patterns and demands are widespread in practice. The overall goal of
our study was to investigate the level of alignment between demand (i.e. EA visualization use
cases in practice) and offerings (i.e. EA tool visualization capabilities) in the EA domain.

1.3. Contributions

We consider this report to be useful for EA practitioners, EA tool vendors as well as EA
researchers for various reasons. It serves EA practitioners as

e an overview of EA visualizations supported by EA tools,
e a source of ideas about the use of visualization types for specific stakeholders,
e a frame of reference and basis for buying decisions for an EA tool.

Vendors get insights into actual usage of visualization types among various practitioners. EA
tool vendors get

e a comprehensive competitor and market analysis,
e ideas about which visualization types are used for which stakeholders,
e a list of pain points and possible features.

White spots identified may serve as starting points for further research efforts in the field.
Researchers get

e an overview of widely accepted visualization types,
e respective tool support,
e their actual usage (popularity) in practice, and

e insights into market demands in terms of desired visualization types and EA tool fea-
tures.

1.4. Structure of this Report

This document is split into three parts. It contains 295 figures and 248 tables.

Part I contains an executive summary, presents our methodology, and introduces the visu-
alization types identified in the course of the study.

Part II consists of 18 EA tool profiles providing details about tool capabilities. The profile
is presented in a tabular format to facilitate readability and comparison.
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Part III reports survey results from our analysis based on the information reported by 109
practitioners.

This document features an organized index structure and can be browsed in different ways.
While a written document has linear character, we tried to provide the reader with two major
entry points to read this document. The two major approaches to navigate within this report
are:

e Tool by visualization type, i.e. the reader wants to learn how different tools implement
a particular visualization type

e Visualization type by tool, i.e. the reader wants to learn more about all the visualization
types which are supported by a specific tool

The index starts at page 397. This structure is also reflected in the executive summary in
Chapter 3 and facilitated by referring to the relevant pages that illustrate how the respective
visualization type is implemented in the respective tool.

A color-coded thumb index for quick access is provided such that different tools can be
compared more easily.

1.5. Analyzed Enterprise Architecture Management Tools

e ABACUS (Avolution)

e ADOit (BOC AG)

e ARIS (Software AG)

e BiZZdesign EA Tool Suite (BiZZdesign)

e Corporate Modeler Suite (Casewise)

e Enterprise Architect (SparxSystems Ltd)
e Envision VIP (Future Tech Systems)

e iteraplan (iteratec GmbH)

e Layer8 (Layer8-Solutions GbR)

e leanIX (LeanIX GmbH)

e MEGA (MEGA International)

e planningIT (Software AG)

e PowerDesigner (Sybase/SAP AG)

e processd.biz (process4.biz Softwareentwicklungs- und Vertriebs GmbH)
e QPR EnterpriseArchitect (QPR Software)
e Rational System Architect (IBM)
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e SAMU Repository (Atoll Technologies Ltd)
o Txture (QELaB Business Services GmbH)

1.6. Acknowledgment
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e BiZZdesign
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e infoAsset AG

e iteratec
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e LeanlX GmbH

e MEGA International

e process4d.biz Softwareentwicklungs- und Vertriebs GmbH
e QELaB Business Services GmbH
e QPR Software

e Software AG

e SparxSystems Ltd

e Sybase/SAP AG

Moreover, we thank all practitioners who participated in our survey for their valuable contri-
butions, feedback and insights into actual usage of EA visualizations in practice. In alpha-
betical order our thanks go to: act! consulting GmbH, Adaptive, Inc., adidas AG, BayernLLB,
BBGG - Berlin Business Group GmbH, Business Engineering Group, Cardcenter, Carl Zeiss
AG, Cobb Systems Group, Dr. Nink IT Consulting, eda.c, Friedrich-Schiller-Universitét
Jena, Golsoft, HCL, Hermes Europe GmbH, IRM Business Innovation AB, Kanton Aargau,
Konsit, KVB, LEONI AG, Macmillan, Ministry of Justice, Nokia Siemens Networks, NTT
DATA, Polizei Niedersachsen, Real IRM Solutions, Sanacorp GmbH, SCHUFA Holding AG,
SMART360, Systematics, T-Systems International GmbH, Universitdt Mannheim, Wiistenrot
& Wiirttembergische AG, Zumtobel AG
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2. A Brief Overview of the Enterprise Architecture Management Function

Over the past decades, EA management gained momentum and may be considered a com-
monly accepted means to increase the mutual alignment of both business and I'T nowadays.
Many different EA frameworks evolved throughout the past years. Well-known examples of
EA frameworks are Zachman [Za87] and The Open Group Architecture Framework (TO-
GAF) [Th11].

2.1. An lterative Approach to the Enterprise Architecture
Management Function

Figure 2.1 illustrates an iterative process to the EA management function. It includes essential
steps of EA management, generated artifacts, relevant stakeholders as well as the relationship
between practitioners and researchers.

Practitioner
Business k
Top management A - Metri Top management
i o strategy | A 1 A communicate / etrics
Strategy office ﬁ model GZBiai
Business & collect N e
) and org. - ﬁ Visualizations @ Business
Business owners T - L= stakeholders
, e |
adapt PR
support Software

Application owners i

Individual
architecture

IT operations i

Purchasing '

aspects

reflect

get feedback

4

Reports

Architecture

Architectur
approval and
requirements

Architecti

ure

-e

development

IT operations

) blueprints changes . )
&/ AN 7 A
‘r { “\‘ “‘ iy ¥
\ | /] . ® ® ‘\ ‘ | ‘
v, . Project managers@ U U Software developers e
Yy ¢ Y ¢
. | 2 4

Synthesize/Evaluate

Software architects

Synthesize/Evaluate

Best-practice Building Blocks

Goals Information ' Visualization l EA ' Tool
Models Types Stakeholders Capabilities

Research

Figure 2.1.: Iterative Process of the Enterprise Architecture Management Function

In a first step, the EA model is conceptualized and initial data is gathered. Prior to the
actual modeling and data collection, consideration of social aspects is of major importance.
For instance, we find repeatedly that support by top management is a crucial success factor
for EA management. The strategy office may provide a business and IT strategy that can
serve as a starting point for EA management, focusing on aligning business and IT strategy.
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2. A Brief Overview of the Enterprise Architecture Management Function

Next to top management support, stakeholder buy-in and proactive stakeholder engagement
are of utmost importance. Not only business and application owners but also more technical
staff such as I'T operations should be counted among EA stakeholders. Ideally, each individual
aspect is reflected by the conceptualization of the entire EA. A common pitfall is over-modeling
of the EA: the attempt to capture each and every detail in the EA model. To avoid this anti-
pattern, the focus should be on the most important aspects that generate value.

In a second step, the EA team should show the turnover for each individual stakeholder.
While EA management is meant to realize mid- to long-term goals, it is important to justify
intermediate costs for EA management. The EA model as well as its usefulness for the orga-
nization as a whole and for individual members of the organization should be communicated
and explained explicitly. Artifacts such as reports containing metrics or visualizations play
an important role in this communication process. It is important to involve stakeholders at
all levels, i.e. top management, business stakeholders, software developers, IT operations, so-
lution architects, project managers, etc. The EA team might support stakeholders in solving
their individual challenges such that the information collection is justified.

In a third step, the EA management function as well as organizational processes may have
to be adjusted in response to the feedback gathered in the second step. Given a new basis
of information, the EA team reflects on the EA management function and may propose
changes to processes. For instance, architectural changes could require an approval by the
EA management team which in turn might have a finite (and shared) set or requirements for
the EA or individual solution architectures.

While EA practitioners seek to align business with IT to increase flexibility and respond to
an ever changing environment, EA research designs new artifacts, i.e. frameworks, methods,
techniques, etc. This is done by analyzing and consolidating best practices, creating artifacts
from scratch and evaluating developed designs in practice. Proven and tested solutions are
maintained in the body of knowledge. The present study focuses on visualization types and
tool capabilities.

2.2. Essential Layers and Cross Cutting Aspects of an Enterprise
Architecture

Business Capabilities }
@ —e
o | B = Organization & Processes
2| |3 \ /
T | o c |@ N
o = @ O s . .
O ||| O & |52 Business Services J
& | » 5 o=
» | » B | ol o L .
2 1.8 [} o | E|lO Applications & Information
S |a | @ 2 1819 U )
® | O Q a (O
s |3 © 5] -
Ol & £ Infrastructure Services ]
2 a |
J Infrastructure & Databases
D S G R W S N J

Figure 2.2.: Essential Layers and Cross Cutting Aspects of an Enterprise Architec-
ture [Wi07, BEG*12]
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2. A Brief Overview of the Enterprise Architecture Management Function

Figure 2.2 illustrates a holistic conceptual view on an EA. It starts bottom-up with infrastruc-
ture & databases, e.g. networks, routers, server farms, etc. Those infrastructure elements are
provided as infrastructure services to an upper layer, where applications & information are
used to provide business services. Business services are building blocks for business processes.
They can be rearranged to create new business processes. Business capabilities describe core
competencies whereas the organizational structure is designed to execute business processes
as efficiently and effectively as possible. Various cross-cutting aspects influence the aforemen-
tioned layers. A common vision is used to derive goals that are measured in key performance
indicators (KPIs). On all introduced levels, strategies and projects drive change that is guided
by corporate principles and standards with respect to external factors like compliance and
security. In EA management, a primary goal is to meet ‘the right’ information demands of
involved stakeholders. Those are manifold and could refer to the entire EA or parts thereof
(cf. Figure 2.2). An analysis of approaches for gathering EA information, e.g. the current
state of the application landscape, reveals a high degree of manual effort, e.g. interviews with
information stewards, resulting in an error-prone and time-consuming task. With increasing
requirements on flexibility, agility, etc., recent approaches are not able to meet current chal-
lenges, in particular since there is a constantly growing information volume and little chance
to determine the right information and the right quality.
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CHAPTER 3

Executive Summary

Contents
3.1. Visualization Types of the EA Tools . . . . . .. ... ... ..... 29
3.2. Configuration Capabilities . . . . . . . . ... .o 29
3.2.1. Customization of visual parameters and layouting . . . . .. .. .. 29
3.2.2. Information Model Capabilities . . . . . . .. ... ... ... .... 29
3.2.3. Information Model Capabilities . . . . . . .. ... ... ... .... 29

In this chapter we summarize the results of this report. First, we provide an overview of
the study design. Then, we provide summaries of the subsequent chapters. Please famil-
iarize yourself with the characteristics of the underlying empirical data and study design to
interpret our analysis reasonably and estimate the relevance for your particular situation (cf.

Chapter 24 and Section 27.2).

The present report contains our analysis of an extensive study and survey. The study was
carried out in two phases. In the first phase, we surveyed EA tool vendors. The goal of this

phase was to find out which
e visualization,
e configuration, and
e adaptation capabilities
EA tools currently provide.
Our analysis covers the following EA management tools:
e ABACUS (Avolution)
e ADOit (BOC AG)
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3. Executive Summary

ARIS (Software AG)

BiZZdesign EA Tool Suite (BiZZdesign)
Corporate Modeler Suite (Casewise)
Enterprise Architect (SparxSystems Ltd)
Envision VIP (Future Tech Systems)
iteraplan (iteratec GmbH)

Layer8 (Layer8-Solutions GbR)

leanIX (LeanIX GmbH)

MEGA (MEGA International)

planningIT (Software AG)

PowerDesigner (Sybase/SAP AG)
processd.biz (processd.biz Softwareentwicklungs- und Vertriebs GmbH)
QPR EnterpriseArchitect (QPR Software)
Rational System Architect (IBM)

SAMU Repository (Atoll Technologies Ltd)
Txture (QELaB Business Services GmbH)

We concluded the first phase by consolidating the data collected and synthesizing necessary
information for the second phase (i.e. list of visualization types).

The goal of the second phase was to understand current EA practices, market demands and
identify trends. We asked EA practitioners which of the features provided by current EA
tools they are actually using or planning to use. Having the information captured what the
EA tools and the EA tool market currently offers, we asked EA practitioners what they are
actually applying, plan to apply and do not apply in practice. In addition, we asked the
practitioners to provide us with information about their pain points, hints for improvements
and missing features (cf. Chapter 26). We put focus on:

18

visualization types EA practitioners (plan to) use,
how they (plan to) configure visualizations,

how they (plan to) adapt visualizations,

how they (plan to) adapt the information model,

if and how they (plan to) integrate their EA tool with other tools.



ABACUS (p.76)

ADOit (p. 96)

ALFABET (p. 114)

BiZZdesign Architect (p.134)
Corporate Modeler Suite (p.154)
Enterprise Architect (p.166)
Envision VIP (p.178)

iteraplan (p.194)

Layer8 (p.208)

Rational System Architect (p.298)

QPR EnterpriseArchitect (p.280)

leanIX (p.222)

MEGA (p. 236)
PowerDesigner (p.254)
process4.biz (p. 266)
SAMU Repository (p.308)
Tricia (p. 324)

Txture (p.336)

Visualization Type

Matrix (p.47)

Cluster Map (p. 48)

Timeline (p.49)

Flow Diagram (p.50)

List (p.51)

Graph (p.52)

ER Diagram (p.53)

Bar Chart (p.54)

BPMN Diagram (p.55)

UML Diagram (p.56)

Bubble Chart (p.57)

Treeview (p.58)

Pie Chart (p.59)

Dashboard (p. 60)

Radar Diagram (p.61)

EPC Diagram (p.62)

ArchiMate Diagram (p.63)

Line Chart (p. 64)

Scatter Chart (p.65)

Geographic Map (p.66)

Business Model Canvas (p.67)

Gauges (p. 68)

Treemap (p.69)

Tag Cloud (p.70)

Sunburst (p.72)

3D Visualization (p.71)

61

aAccording to Software AG, this visualization type is supported best with planningIT.

bAccording to Software AG, this visualization type is supported best with ARIS.
€This visualization type is only provided by the QPR metrics add-on.

dThis visualization type is only provided by the ITM Analytics add-on of iteraplan.

Table 3.1.: Index to Examples of Visualization Types Supported by EA Tools

ATemImng 9AINOdXG ¢
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According to Software AG, this feature is supported by planningIT.

bAccording to Software AG, this feature is supported by ARIS.

a

Table 3.2.: Information model binding and approach to create a visualization
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Table 3.3.: Customization of visual parameters and layouting

Caption

Color

Orientation

Position

Shape

Size

Other

Automatic
Manual

Other

SIjomrere

moAer|

According to Software AG, this feature is supported by planningIT.

bAccording to Software AG, this feature is supported by ARIS.

a
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Table 3.4.: Configuration Import/Export Summary
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Table 3.6.: Schema Import/Export
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Table 3.7.: Schema Setup and Configuration

25



9¢

s g2 2|2 < |e|:|8 |8 8|8 5|5 |2|2|§]|¢%

s | 2| B | Bl |s || |e]lele|g |28 &|%|e

Concept S 2 = E S & & £ 3 8 ; £ £ G £ 5 & &
Classes (schema of objects) AR N A A VAN VAN VAN IVA D S D S VA VAN RVAN RV RN VAN 4
ObJeCtS(mstancesofdasses) ............................ O B 7 B 7 7 7 7 7 7 7 7 2 R B B P B
Relatlonsmps(SChemaOfObJeCtS) ................... A 7 7 7 7 72 7 7 /A O 2 P R P B R
e P VM A P P P VA P Fa A Fa Ve
E | Attribute values (instances of attributes) A A S VA VA IV VA BV VA BV VA BV VA VA VA BV VA V4
. rlghts ....................................................... B 7 B 7 e e R )( )( 1t X ..... St )( 4
ROleS .................................................................. 2 7 7 7 72 7 7 7 e e )( ..... ST )( J )( 4
e 0 7 7 72 72 7 70 7 7 2 R 7 B K
Classes (schema of objects) A A 5ol VA VA IV VA BV VA VA VA VAN VA VAN VA RVAN VA V4
ObJeCtS(lnstancesofdasses) ............................ 0 7 7 7 7 72 7 70 B /A O 2 2 R P R R
RelatlonShlps(SChemaOfObJects) ................... 7 7 7 7 72 7 70 7 72 7 7 R 7 A R
e P VT A P P P A P ra Fa VA Fave
& | Attribute values (instances of attributes) VAR AN VL L VA A A VA BV VA RV IRV RV RV VA R A RV A V4
- rlghts ....................................................... R S R R R R )( )( Tl )( ..... ST )( 4
D 0 7 7 7 7 70 7 0 7 e e )( ..... S )( )( 4
e O B 7 B 7 7 7 7 7 7 7 7 R B B S B

Arewruung oATNOOXH "¢

aLAccording to Software AG, this feature is supported by planningIT.
bAccording to Software AG, this feature is supported by ARIS.

Table 3.8.: Concepts that can be imported/exported




3. Executive Summary

(9gg "d) aanyxg,

(pze -d) ey,

(80¢ "d) £103150d0y NINVS

v

v

VX

(862 *d) 10931yd1y WeYsAG [euorrey

X

X

X

v
IV /X
4

|x
X

(08¢ "d) 30931yoayesuadiojusy YO

X
X

(997 'd) z1q-psseooad

(ygg "d) 19uSIsoqIomog

v |V |/

v

(9gz"d) VOHAN

. / Sy

(zze d) xTues]

(80z *d) giakery

(761 "d) uerdeiosr

(841 °d) JIA uorstaugg

(9971 "d) 30931yoay ostadisgugy

(g1 'd) 93mg I18[PPOIN d3erodior)

AN A A A A 4

/. ST /// x

(pe1 "d) 19911y21y uSIsepZ7Z1g

oV |\ N X
X

X

(Fr1-d) LA9vVATY

A A VA VA VA IV IV IV I A IV IV IRV IRV RV B ¢

clviviviviviviviviv|iv |«

~olx
cvilivilivilvilvilivivivivivivivivivivly

‘ﬁ,b

clviiviliviviviviviviv I«

X
lelviviviviviliv|x

clviviviviviv i ix

(96 "d) nmoav

v
4
4

v
4

v
4
4

v
4
4

(92°d) snovav

4

4
v
v

= -
wn
=3
A

Pull
Other

v

Business Intelligence Tools

Business Process Engines

Change Management Tools

4
v
v

Configuration Management Database
Infrastructure Monitoring Tools

Enterprise Service Bus

Cloud Services

License/IT Asset Management Tools

v
v
v
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According to Software AG, this feature is supported by planningIT.

bAccording to Software AG, this feature is supported by ARIS.

a
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ArchiMate

DoDAF

IAF

MODAF

NAF

PEAF

TOGAF

Zachman

Other

According to Software AG, this feature is supported by planningIT.

bAccording to Software AG, this feature is supported by ARIS.

a

Table 3.10.: Supported EA Frameworks



CHAPTER 4

Methodology and Conceptual Framework

Contents

4.1. Design of the Enterprise Architecture Visualization Tool Survey
7 0 8 30
First Phase: EA Tool Vendor Survey . . . . . . . ... ... ... ...... 30
Second Phase: EA Practitioner Survey . . . . . . . ... ... L. 32
Additional Design Considerations . . . . . . . .. .. .. ... ... ... .. 33
4.2. Conceptual Framework for EA Visualizations . ........... 33
Deployment Approach and Platforms . . . . . . . ... ... ... ...... 35
EA (modeling) Frameworks . . . . .. ... ... ... ... ... ... 36
Licensing . . . . . . . . . 36
Visualization Type . . . . . . . ... 37
View-driven approach to EA modeling . . . . ... ... ... .. ...... 37
Export formats for visualizations . . . . . .. ... ... L. 37
Creating and Configuring a Visualization . . . . ... ... ... ... ... 37
Setting-up and Adapting the EA Information Model . . . . . . .. ... .. 39
Data Import . . . . . . . .. 40

29



4. Methodology and Conceptual Framework

In this chapter, we present the methodology applied in this study and subsequently describe
our conceptual framework to provide the reader with a common terminology.

4.1. Design of the Enterprise Architecture Visualization Tool
Survey 2014

Our study has been carried out in two phases, each consisting of multiple steps:
1. an EA Tool Vendor Survey among 18 market players and
2. an EA Practitioner Survey among 109 EA experts.

Example Visualization ) E les f N ,
B I — > « EATool Profiles xamples for eacl s,
| Visualizations < Types Visualization Type

v B

S Analysisand Identify ™. Editing initial ™ _ Approval of the ™ . Sample for the ™.
EA Tool Vendor ™™ ¢y, glidation of > Visualization > SDraft for the EA > Tool Profile by > 3 Visualizati

p 4 Answers Types 7/ Tool Profiles Vendor Types

7 L

- EA Visualization
Tool Survey
N EAEractitioncr D, o N Analysisand NN piing ihe Survey 2014
Surve: > oding of Answers > Consolidation of > Results >
4 ¥y Y Answers / p
"a "4
Market

Demands

Figure 4.1.: Underlying Method of the EA Visualization Tool Survey 2014

Figure 4.1 shows the steps that we carried out towards developing the present report.

First Phase: EA Tool Vendor Survey

In the first phase, we conducted an online survey among EA tool vendors. In July 2013, we
invited over 50 EA tool vendors to participate in our survey. The long list of tool vendors
can be found in Appendix A.

Thereby, we intended to get an overview of the current state-of-the-art in EA visualizations.
On the one hand, this includes an overview of visualization types EA tools currently support.
On the other hand visualization types that are planned for future releases are in the scope
of the present study as well. Another important point that does not directly address EA
visualizations is the flexibility and adaptability of the EA information model. We investigated
the configuration capabilities of EA tools in particular.
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4. Methodology and Conceptual Framework

The goal of the EA Tool Vendor Survey was to get an overview of the current capabilities of
EA tools with a particular focus on

e supported visualization types,

e end-user configuration of visualizations and binding to a model,
e adaptation of the information model, and

e interoperability with other tools.

We asked the tool vendors to provide us with example visualizations and answer an online
questionnaire that focuses on different aspects of EA tool capabilities. In a second step, we
analyzed and consolidated the results rigorously. We received a broad variety of visualization
types as well as slight variations. In multiple iterations, over 1000 visualizations were clustered
into different groups. We discussed the assignments of the visualizations to the clusters in 4
sessions involving 3 researchers and a graduate student. The large variety of visualizations has
been a challenge. Especially when two visualization types are obviously mixed together, one
could argue that they make up a potential third visualization type. For instance, Figure 4.2

— _—

‘\ //

Figure 4.2.: Mixed visualization types: Graph and Cluster

shows a cluster which can (visually) be considered to be a graph at the same time.

Next to this initial analysis, we carefully considered which abstract visualization types stick
out (i.e. have distinct visual properties). In total, we identified 26 distinct visualization types.
We created a conceptual profile for each identified type which served as input for the second
phase (i.e. practitioner survey).

We began preparing the tool profiles and 26 visualization types for the report and started
conducting the second survey targeted at EA practioners concurrently. In the next step,
we handcrafted three documents to facilitate the tool profile reviews by the vendors. These
documents were

e a frame of reference for the terminology to ensure consistency among answers of different
vendors,
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4. Methodology and Conceptual Framework

e a compilation of the 26 visualization types we extracted, and

e an initial draft of the tool profile which contained the information provided by the
respective vendor in the preceding survey.

In the next step, we sent out those documents to each tool vendor and requested
e high quality/resolution examples for each supported visualization type,
e a review of the tool profile draft, and

e permission for scientific publication of the material provided (screenshots and answers
to the questionnaire).

In parallel to handcrafting the documents mentioned above, we prepared a survey that should
reveal the interest, usage behavior, and market demands of EA experts. For this survey, the
26 visualization types were ordered by the expected usage frequency based on our experience
and integrated into the survey.

Second Phase: EA Practitioner Survey
In the second phase, we conducted another online survey. This time, we targeted industry
experts currently involved in EA management. The aim of this second survey was to

e find out which visualization types are currently used in practice or are planned to be
used,

e understand typical usage scenarios of the EA visualization types,
e potentially find new visualization types used in industry,
e and identify market demands.

More than 1200 survey invitations were sent out to EA practitioners in November 2013.
The survey was accessible for three weeks. We received 109 complete answers from 330
participants in total ( 77% dropout). The survey has been designed to take approximately
30 to 40 minutes, the actual duration depended on the concrete organizational context. We
asked the practitioners for each of the 26 visualization types whether they

e currently use,
e plan to use, or
e do not use,

the respective visualization type. We assumed that drawing and presentation tools are used
to create EA visualizations in practice. Therefore, participants were asked to upload examples
of visualization types that were not represented in our collection of 26 visualization types.

Besides visualization types usage, we asked several questions focusing on
e generation and configuration of visualizations,

e adaptation of the EA information model, and
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4. Methodology and Conceptual Framework

e integration of other tools as information sources.

Additional Design Considerations

Each survey has been pre-tested by multiple researchers who have not been involved in the
survey design process. In the area of EA visualizations, a common reference architecture is
missing [SMR12]. As a consequence, we provided tool vendors with a frame of reference which
is introduced in Section 4.2. It was presented in the introduction to the survey to ensure a
common understanding and to be able to compare answers across the vendors. Each tool
vendor representative confirmed that (s)he has fully understood the conceptual framework.

4.2. Conceptual Framework for EA Visualizations

In line with Wittenburg [Wi07] and Schaub et al. [SMR12] Figure 4.3 presents a simpli-
fied conceptual framework for model-driven EA visualizations which we observed in practice

multiple times.
o Visualization
“ - ,.!" ?

i, I

Data Filter | Visual Parameterization

e, Configuration
impaort E r

Qﬁ VOSL

Skript

XML

‘ | Schema Binding

o EA Information Model

Tiport Export

Figure 4.3.: Conceptual framework for model-driven EA visualizations

We distinguish between visualization types, information model, and configuration. The config-
uration specifies the link between a concrete visualization and the underlying EA information
model. Hence, we will introduce the terms visualization type and information model first and
configuration second.
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4. Methodology and Conceptual Framework

Information Model. The information model (schema) is a conceptual representation of the EA
model (data). It describes entities, their attributes as well as their relationships among
each other. EA tool support for EA information models differ from tool to tool. Some
tools provide fixed schemas, other tools support flexible schemas. While some tools
make default EA schemas available, others require to develop an EA information model
from scratch.

Visualization Types. The visualization type layer contains a set of finite visual variants an
EA can be represented in. While early developments did not abstract from the used
information model, a separation between model and visualization took place which more
often than not also is facilitated by configuration mechanisms.

Configuration. The configuration layer defines binding of EA information model entities (i.e.
data) to a specific visualization type. EA tools may provide various methods to define
bindings such as configuration wizards or scripting languages. Configuration options
may include aspects such as complex data processing using pipes and filters, customiza-
tion of visual primitives or fine-grained control over layout algorithms.

As depicted in Figure 4.3, importing and exporting is generally possible in each layer. Import
and export capabilities primarily serve for pre- and/or post-processing of data using different
software tools, information exchange and backups.

For visualizations, an import of a visualization primarily serves the propagation of visual
changes to respective underlying data. Exporting a visualization on the other hand may
serve to capture temporary EA plans developed in a workshop, to be included in an executive
presentation or being processed by another tool such as image editing software.

Further, configurations of visualizations that are generated employing model-driven paradigms
can be exported. Sharing such a configuration can be useful since the visualizations are up-
dated automatically. While an exchange of visualization exports do not embrace the config-
uration and thus do not get updated instantly, exchanging the configuration empowers the
receiving party to recreate the visualization with up-to-date data. Moreover, this export and
import mechanisms can be used to store and restore (backup) configurations.

In terms of import and export mechanisms provided in the EA information model layer, it is
important to distinguish between schema and data. If an EA tool does not provide adequate
import/export mechanisms, the possibility of a vendor lock-in has to be considered.

Besides the different layers introduced above, Figure 4.3 depicts connections between the
different layers.

Schema Binding: The schema binding describes the binding between concepts of the EA in-
formation model and a visualization type. The schema binding is usually part of the
configuration and may either be defined by the user or hard coded in the EA manage-
ment tool.

Example: 1let all business applications be represented as rectangles.

Data Filter: Visualizations are usually easier to process if they show relevant information only.
Hence, filtering the EA information using data filters to reduce visual complexity is a
commonly desired feature among practitioners.
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4. Methodology and Conceptual Framework

Example: visualize all business processes owned by ‘Peter Higgins’.

Visual Parametrization: A specific set of customizations can be applied by configuring visual
variability points of a visualization type which change its appearance.

Example: rectangles have rounded corners with radius of 5 pixels.

Deployment Approach and Platforms
Sometimes decisions for or against a specific tool depend on a particular form of deployment
or platform. In our study we distinguish between the following deployment approaches:
e Desktop installation,
e Client-Server installation, and
o Software as a Service (SaaS).
Further, we asked the tool vendor which of the following client platforms are supported.

e Windows, i.e. a desktop application or fat-client running as either in 32-bit or 64-bit
native application,

e Linux, i.e. a desktop application or fat-client running in the X Window System (X11),
e MacOS, i.e. a desktop application or fat-client application that runs on a Mac,
e Browser-based, i.e. a client-server based solution using browser technology, and

e Java-based, i.e. an application (desktop or client-server) running on the Java Virtual
Machine.

The latter two imply cross-platforms compatibility (given a state-of-the-art browser or the
Java Virtual Machine, respectively). In this study, we did not analyze the support for partic-
ular browsers. However, practitioners should make sure that their browser is supported when
evaluating a particular EA tool.

Mobile is another trend we currently see. Therefore, we wanted to learn more about support
for mobile devices. We asked the tool vendors whether they offer native mobile applications
for the major mobile platforms as of today.

e Android,
e iOS, and
e Windows Mobile
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4. Methodology and Conceptual Framework

EA (modeling) Frameworks

EA frameworks play an important role in the efforts to understand and standardize EA
management. This commonly includes methods as well as models or model building block
that can be applied in practice. Two well-known examples for EA frameworks are Zachman
and TOGAF. Some of these frameworks are shipped with a particular information model. We
asked the tool vendors which of the following EA frameworks or modeling approaches their
tools support:

e The France DGA Architecture Framework (AGATE),

e ArchiMate,

e Building-blocks for Enterprise Architecture Management Solutions (BEAMS),
e The US Department of Defense Architecture Framework (DoDAF),

e Generalised Enterprise Reference Architecture and Methodology (GERAM),
e International Defence Enterprise Architecture Specification (IDEAS) Group,
e Integrated Architecture Framework (IAF),

e Information FrameWork (IFW),

e The UK Ministry of Defence Architecture Framework (MODAF),

e The NATO Architecture Framework (NAF),

e The Pragmatic EA Framework (PEAF),

e Quasar Enterprise,

e TOGAF, and

e Zachman.

For this and some other questions, the EA tool vendors were provided with the option to
choose ‘other’ to express that they support additional features. This accounts for the fact
that the list of EA frameworks or other features and characteristics we provided to choose
from are not considered to be exhaustive.

Licensing

Manifold licensing options are available in the EA tool market such as:
e Client licenses, i.e. for each client that uses the EA tool a fee is paid,
e SaaS leasing, i.e. the EA tool is hosted by the vendor or a third party, or
e Cloud deployment, i.e. the EA tool is deployed in a cloud.

In practice, combinations of these approaches are common and we found a broad variety of
licensing options.
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Visualization Type

One central concept of the present report is the notion of visualization type. EA information
models are arbitrary and highly customized in general. Consequently, visualizations are used
to display a broad and unpredictable range of information. This is why we abstracted from
concrete visualizations in order to compare EA tools as well as practitioner demands in a
consistent manner. In the context of this study, we define a visualization type as a reoccurring
visual layout that can be used for different contexts.

We asked tool vendors which visualization types they currently support and whether they
planned to implement additional types in the future (cf. Chapter 4).

View-driven approach to EA modeling

As of today, we find that the common approach to EA management is to collect the informa-
tion first and then generate an adequate visualization. However, the other way around is also
possible. One can create visualizations first, possibly with stub or dummy data, and extract
the information demand based on the information necessary to generate this visualizations
afterwards.

Export formats for visualizations

Often, visualizations are externalized, i.e. sent via mail or printed as a huge poster to be
pinned up at the wall. Therefore, a common need is the possibility to export the visualization
to a standard file format.

Vector formats: Rasterized formats:
e Scalable Vector Graphics (SVG) e Bitmap (BMP)
e Microsoft Visio Format (VS- e Joint Photographic Experts Group
D/VSDX) (JPG/JPEG)
e Microsoft Powerpoint Format (PP- e Portable Network Graphics (PNG)
T/PPTX)

e Portable Document Format (PDF)
e Portable Document Format (PDF)

Creating and Configuring a Visualization

First, we wanted to find out whether bindings to information are hard-coded or loosely cou-
pled. The latter describes the ability to employ a certain visualization type to display arbitrary
model elements in an EA information model.

This can be realized using
e schema bindings or

e filter bindings.
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The former describes the binding of a visualization type to instances of a particular class,
attributes relationships, etc. The latter describes the filtering of an existing schema binding
by attribute values or customized formulas.

Creating a visualization
The creation of a visualization can be implemented in multiple ways. We asked tool vendors
which of the following approaches they support:

e Model-driven,

e Form based,

e Scripting, or

e Manual drawing.

The model-driven approach refers to visualizations that are generated based on data binding
to a given information model.

The form based approach refers to a wizard which guides the user through the configuration
and generation process of a particular visualization type.

Scripting subsumes special purpose languages, so-called domain specific languages (DSL) that
are used to ‘program’ (i.e. script) a visualization.

Manual drawings are — from a visual perspective — the most powerful and flexible way
to display information since every aspect can be drawn manually. At the same time, this
approach tends to be very time consuming.

Visual Parameters
We asked the vendors which visual customization their tool offers. We were interested in
customization capabilities for the following parameters:

e Font,

e Color,

Orientation,

Position,

Shape, and

e Size.
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Layouting

Although model-driven approaches commonly employ an automated layouting, manually lay-
outing is generally still possible. Manual drawing approaches are usually combined with
manual layouting mechanisms. However, the possibility to align objects to a specified ref-
erence is supported often, e.g. align all objects to the same horizontal position. Manual
layouting can also be combined with an automatic layouting and vice versa.

Storing and restoring a Configuration
Some EA tools offer means to store and restore configurations of visualizations. For this
purpose, vendors use one of the following formats:
e comma-separated values (CSV),
JavaScript Object Notation (JSON),
XML Metadata Interchange (XMI),
Extensible Markup Language (XML),
Microsoft Excel Spreadsheet Format (XLS/XLSX), and
Plain Text file (TXT).

Setting-up and Adapting the EA Information Model
While being a notable feature in 2005 and 2008, the possibility to adapt the EA information
model during runtime has become a commodity nowadays.

We asked the vendors whether their EA tool is shipped with a predefined EA information
model. This can be either

e a full schema or
e configurable building blocks.

While the former can serve as best practice guide, the latter has to be adapted to the orga-
nizational context during initial setup of the EA tool.

It might be possible to create a meta-model on your own as well. We asked whether users can
configure their information model using predefined building-blocks if the information model
is initially undefined.

In terms of flexibility, we asked which schema elements can be extended or adapted. Elements
that can be modified are

e classes,
e attributes,

e relationships,
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e cardinality constraints,
e type constraints, and
e access rights.
For each element, we asked which of the following operations are supported:
e create,
e modify,
e delete,
e copy/clone,
e merge, and
e move.

Note that the copy/clone operation refers to the ability to create a deep copy of a model
element. This might be possible at schema level, i.e. class, attribute, and relationship as well
as data level, i.e. objects, values, and links.

The merge operation refers to the ability to create a model element based on information
contained in two or more model elements. This ability may be implemented at schema and
data level as well. Note that in this context, the EA tool must deal with conflicts that arise
during such an operation.

Move refers to the ability to move objects or classes within a model. This operation may
produce side-effects that the user is unaware of especially if the tool supports inheritance.

Against this background, we were interested in finding out whether subclassing, i.e. class
inheritance, is supported as well.

Data Import

A recent trend in EA management is to integrate information that is stored in third party
information sources ranging from database management systems over interfaces to other busi-
ness applications to flat CSV or Excel files. Thereby, we distinguish between pull and push
approaches. Pull refers to the fact that structured information is imported using built-in
scripting facilities of the EA tool whereas push denotes the structured import of information
using built-in scripting functionalities of the information source. We asked tool vendors which
types of third-party tools can be integrated

e Business Intelligence Tools,

e Business Process Engines,

Change Management Tools,

Cloud Services,

Configuration Management Tools,
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Enterprise Service Buses,

Infrastructure Monitoring Tools,

Licensing Management / IT Asset Management Tools,

Project Portfolio Management Tools, and

Release Management Tools.

In addition, we asked which file formats can be used to export from and import data into the
EA tool:

e CSV,

e JSON,
XLS, XLSX,
o XMI

)

e XML, and/or
e OData.
We further asked which file formats can be used to export and import a schema:
e JSON,
e XMI,
e XML, and/or
e OData.

We then asked which elements of the EA information model can be exported and imported:

e Schema
— Classes
— Relationships
— Attribute Definitions
e Instances
— Objects (instance of a class)
— References/Links
— Attribute values
e Meta-information
— Roles
— Access Rights
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5. EA Visualization Types

We invited tool vendors to submit a list of up to 100 screenshots and brief descriptions
demonstrating the visualization capabilities of their EA tools. All submitted screenshots
were clustered into different groups. The clustering is mainly based on visual primitives in-
stead of semantics even though the two aspects usually are closely linked to each other (e.g.
UML, Business Model Canvas or Project Portfolio Matrix). However, since we observed a
large variety of very specific visualizations, we decided to focus on common visual patterns.
In this chapter, we introduce the 26 visualization types which were identified in our analysis.
Please note that some types are quite similar. In fact, various visualization types are com-
bined and/or merged in practice to create specific visualizations when they satisfy particular
information demands better than simple diagrams. In summary, the following list of visual-
ization types should be considered to be a pragmatic generalization of a wide range of more
or less highly specific visualizations.

Survey participants were asked to provide details about up to 5 usage scenarios for each visu-
alization type including information about usage domain and targeted stakeholder group.

We used a simplified version of the layered perspective on EA depicted in Figure 2.2.

Strategy

Business

Cross-Cutting

Applications

Aspects

Infrastructure

Figure 5.1.: Our modified layered view on Enterprise Architecture
Practitioners were able to specify one of the following stakeholders as target group for each
provided example scenario:

e Business Analyst

CxO (e.g. CEO, CFO, CIO)

Enterprise Architect

Junior/Senior Manager (Business)

Junior/Senior Manager (IT)
Solutions Architect

Other
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e

Matrix/Table Cluster Map Flow Diagram

Bar Chart

Root

Child
Grandehlid
Grandchild

Child

Tree View

Pie Chart

&
®
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Line Chart Scatter Chart

Tag Cloud

3D Visualization

Figure 5.2.: Overview of 26 visualization types found in our study
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5. EA Visualization Types

5.1. Matrix/Table

A matrix is a structured graphical representation of infor-
mation. Data is organized in rows and columns. Rows and
columns are visually aligned.

Usage

According to our survey, 82 out of 109 practitioners use some
kind of matrix/table. They provided 176 examples to il-
lustrate how they use this visualization type. Matrices/ta-
bles are mainly used to display information that is concerned
with application and business aspects according to our prac-
titioner survey.

Usage Domain

Strategy 11%
Business 24%
Applications 24%
Infrastructure 6%
Cross-Cutting
Cross-Cutting Aspects 13% e Geelicatens L)
n = 176
Stakeholders
Examples
Business Analyst 10%
CxO (e.g. CEO, CFO, CIO) 9%
Enterprise Architect 34%
Junior/Senior Manager (Business) 5%
Junior/Senior Manager (IT) 17%
Solutions Architect 11%
Other 13%
n = 166
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5.2. Cluster Map

Cluster maps are widespread in Enterprise Architecture.
They are often used to visualize hierarchical relationships
between entities. For instance, a mapping from applications
to business domains or processes can be visualized in a clus-
ter map: outer rectangles represent business domains, inner
rectangles represent applications. Then, each rectangle corre-
sponding to a business domain contains all rectangles which
correspond to an application that supports the respective
business domain.

Usage

According to our survey, 82 out of 109 practitioners use some
kind of cluster map. They provided 220 examples to illustrate
how they use this visualization type. Practioners report that
cluster maps are mainly used at the application and business
layer.

Strategy 10%
Business 32%
Applications 32%
Infrastructure 15%
Cross-Cutting Aspects 8%
n = 220

Stakeholders

Business Analyst 8%
CxO (e.g. CEO, CFO, CIO) 18%
Enterprise Architect 20%
Junior/Senior Manager (Business) 13%
Junior /Senior Manager (IT) 15%
Solutions Architect 16%
Other 11%
n =213
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Usage Domain

Examples

Business (32%)

Applications (35%)

Infrastructure (15%,
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5. EA Visualization Types

5.3. Timeline

A timeline is a graphical representation of time periods
and/or points in time. Timelines are frequently used to
show the chronology of related events and/or activities from
a project plan. A widely-used variant of a timeline is the
GANTT diagram. In EA, GANTT diagrams are often used )

to visualize project roadmaps.
;l:_'_

Usage

According to our survey, 77 out of 109 practitioners use some
kind of timeline. They provided 95 examples to illustrate how
they use this visualization type. Timeline charts are mainly

icati : Domain
used at the Application layer or cross-cutting purposes. Usage Do

Strategy 20% Strategy (20%)

Business 9%
Applications 9%
Infrastructure 12% Cm:;%‘gtsmg Applications (32%)
Cross-Cutting Aspects 27% -
n =95

Stakeholders Examples
Business Analyst 3% et — — —!
CxO (e.g. CEO, CFO, CIO) 17% ___j
Enterprise Architect 21% —
Junior/Senior Manager (Business) 13% =
Junior/Senior Manager (IT) 23%
Solutions Architect 12%
Other 10%
n =99

49



5. EA Visualization Types

5.4. Flow Diagram

A flow diagram depicts the flow of data or control between
different entities. Typically, flows are represented by arrows
and structural entities are represented by boxes or symbols.
In EA, for instance, flow diagrams are used to visualize busi-

ness process steps or data flow between different applications. ] :T

Usage

According to our survey, 74 out of 109 practitioners use some
kind of flow diagram. They provided 74 examples to illus-
trate how they use this visualization type. Flow diagrams
are mainly used to display information about business as-

o age Domain
pects and, to a lesser extent, the application landscape. Usage Do

Strategy 3%
Business 59%
Applications 59% S e
Infrastructure ™% Applications (27%)
Cross-Cutting Aspects 4%
Infrastructure (7%)
n="74
Stakeholders Examples
Business Analyst 33%
CxO (e.g. CEO, CFO, CIO) 1%
Enterprise Architect 16%
Junior/Senior Manager (Business) 17%
Junior/Senior Manager (IT) 8% -
Solutions Architect 12% [
Other 13% "
n = 76 e =

20



5. EA Visualization Types

5.5. List

A list is a enumeration of (textual) items displayed in a repet-
itive pattern. Items are usually separated by a specific sepa-
rator and/or position such as a bullet point or bars.

-Jtem 1
Usage - Item 2
« Jtem 3
According to our survey, 73 out of 109 practitioners use some - Item 4

kind of list. They provided 96 examples to illustrate how they
use this visualization type. Lists are predominantly used to
display information about the application landscape.

Strategy 11% .
Business 93% Usage Domain
Applications 23%
Infrastructure 16%
Cross-Cutting Aspects 16% Business (23%)
n= -
(16%)

Stakeholders Infrastructure (16%)
Business Analyst 13%
CxO (e.g. CEO, CFO, CIO) 9% Examples
Enterprise Architect 24% g e s o o
Junior/Senior Manager (Business) 7% eSO
Junior/Senior Manager (IT) 13%
Solutions Architect 23% —
Other 11%
n =96

o1



5. EA Visualization Types

5.6. Graph

A graph is a graphical representation of entities and their
relations. Entities are depicted as nodes (e.g. filled circle or
symbol) and their relationships are depicted as lines (edges)
connecting the nodes.

Usage

According to our survey, 64 out of 109 practitioners use some
kind of graph. They provided 117 examples to illustrate how
they use this visualization type. Graph visualizations are
mainly used at the Business and Application layers.

Strategy 14% Usage Domain
Business 38%

Applications 38%

Infrastructure 14% T —

Applications (27%)

Cross-Cutting Aspects 7% _

n =117
Stakeholders
Business Analyst 13% Examples
CxO (e.g. CEO, CFO, CIO) 15%
Enterprise Architect 28% X IR
Junior/Senior Manager (Business) 12% -
Junior/Senior Manager (IT) 8% I
Solutions Architect 13% e _ . Py
Other 12% > -
n =112
T
— ==
e, )
T
‘.'v...’“wi paer g e~ 1 et gt

52



5. EA Visualization Types

5.7. Entity-Relationship Diagram

An entity-relationship (ER) diagram is a graphical abstrac-
tion of structural elements and their relationships. Entities
are shown as rectangles and their relationships are repre-
sented as connecting lines between entities. In addition, en-
tities and relationships can be described in more detail by
attaching attributes (represented as ellipses). In EA, for in-
stance, ER diagrams can be used to describe attributes of
and relationships between different applications.

Usage

According to our survey, 63 out of 109 practitioners use some
kind of entity-relationship diagram. They provided 64 exam-
ples to illustrate how they use this visualization type. ER
diagrams are primarily used to display information at the ap-
plication layer and secondary to visualize information about
business aspects.

Strategy 2%
Business 28%
Applications 28%
Infrastructure 3%
Cross-Cutting Aspects 2%
n =064
Stakeholders

Business Analyst 19%
CxO (e.g. CEO, CFO, CIO) 0%
Enterprise Architect 25%
Junior/Senior Manager (Business) 3%
Junior/Senior Manager (IT) 14%
Solutions Architect 28%
Other 11%
n = 64

Usage Domain

Examples

Business (28%)

Applications (66%)
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5. EA Visualization Types

5.8. Bar Chart

Bar charts visualize quantitative data associated to a set of
categories. Each category is represented as a rectangle. The
length of the rectangle is proportional to the corresponding
quantitative value. A bar chart might be used, for instance,
to show the I'T budget of different business domains.

Usage

According to our survey, 54 out of 109 practitioners use some
kind of bar chart. They provided 54 examples to illustrate
how they use this visualization type. Cross-cutting aspects
and information about the application landscape are two ma-
jor types of information which are illustrated as bar charts.

Strategy 9%
Business 17%
Applications 17%
Infrastructure 13%
Cross-Cutting Aspects 31%
n=>54

Stakeholders

Business Analyst 2%
CxO (e.g. CEO, CFO, CIO) 22%
Enterprise Architect 26%
Junior/Senior Manager (Business) 11%
Junior /Senior Manager (IT) 24%
Solutions Architect 6%
Other 9%
n = 54

54

Usage Domain

Business (17%)
Cross-Cutting
Aspects Applications (30%)
(31%)

Examples




5. EA Visualization Types

5.9. Business Process Model and Notation (BPMN)

The Business Process Model and Notation (BPMN) specifi-

cation is a standard for business process modeling. It pro-

vides a graphical notation for defining business processes in

a Business Process Diagram (BPD). A business process is

drawn as a rectangle and may contain sub-processes that are B e 3
modeled using rectangles with rounded corners. The control "'

flow between elements is represented by arrows. So-called

gateways represent logical conditions (AND, OR, XOR) for

the control flow.

Usage

. L Usage Domain
According to our survey, 50 out of 109 practitioners use some

kind of BPMN notation. They provided 52 examples to il-
lustrate how they use this visualization type. As expected,
BPMN diagrams are heavily used at the business layer.

Business (87%)

Business 87% Applications (12%)

Applications 87%

Infrastructure 0%

Cross-Cutting Aspects 0%

0= 52 Examples
Stakeholders —

== ©

Business Analyst 38% f :;'T —

CxO (e.g. CEO, CFO, CIO) 2% I . _A_F“ NG

Enterprise Architect 10% | = BT L

Junior/Senior Manager (Business) 31% _

Junior/Senior Manager (IT) 8% =i ECE

Solutions Architect 6% == -

Other 6% e

0 = 3 = -_J_I:#:‘::i

95



5. EA Visualization Types

5.10. Unified Modeling Language

The Unified Modeling Language (UML) is one of the most
widely used (visual) modeling languages. UML offers various
diagram types to model structure as well as behavior. In EA,
UML can be used for various purposes such as modeling and
visualizing infrastructure or data structures.

Usage

According to our survey, 50 out of 109 practitioners use some
kind of UML diagram. They provided 49 examples to illus-
trate how they use this visualization type. UML diagrams are
mainly used to display information at the application layer.

Strategy 2%
Business 16%
Applications 16%
Infrastructure 10%
Cross-Cutting Aspects 10%
n = 49
Stakeholders

Business Analyst 12%
CxO (e.g. CEO, CFO, CIO) 0%
Enterprise Architect 20%
Junior/Senior Manager (Business) 6%
Junior/Senior Manager (IT) 14%
Solutions Architect 39%
Other 10%
n =51
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Usage Domain

Cross-Cutting

Aspects
(10%)

Examples

Business (16%)

Applications (61%)




5. EA Visualization Types

5.11. Bubble Chart

A bubble chart displays three-dimensional data. Each data
point (i.e. triple) is represented as a disk. Two of the data
point values determine the x and y location of the disk. The
third value determines the size of the disk. In EA, bubble
charts are used, for instance, to show an overview of appli-
cations in terms of importance (number of dependencies),
business criticality and IT evaluation.

Usage

According to our survey, 50 out of 109 practitioners use some
kind of bubble chart. They provided 61 examples to illus-
trate how they use this visualization type. Bubble charts are
heavily used to display information at the strategy level.

Strategy 51%
Business 13%
Applications 13%
Infrastructure 2%
Cross-Cutting Aspects 16%
n =61
Stakeholders

Business Analyst 2%
CxO (e.g. CEO, CFO, CIO) 42%
Enterprise Architect 10%
Junior /Senior Manager (Business) 18%
Junior/Senior Manager (IT) 26%
Solutions Architect 2%
Other 2%
n = 62

Usage Domain

Strategy (51%)
Cross-Cutting
Aspects Applications (18%)
(16%)

Examples

]
B

o7



5. EA Visualization Types

5.12. Tree View

A tree view is a graphical representation of hierarchical, tree-
like information as a list of items. Different hierarchy levels
usually are represented using indentation.

Usage

According to our survey, 48 out of 109 practitioners use some
kind of tree view. They provided 60 examples to illustrate
how they use this visualization type. Tree views are primarily
used to display information about business aspects and the
application landscape.

Strategy 5%
Business 42%
Applications 42%
Infrastructure 12%
Cross-Cutting Aspects 12%
n = 60
Stakeholders

Business Analyst 12%
CxO (e.g. CEO, CFO, CIO) 5%
Enterprise Architect 33%
Junior/Senior Manager (Business) ™%
Junior /Senior Manager (IT) 21%
Solutions Architect 9%
Other 14%
n = 5H8

o8

Child
Grandchild
Grandchild
Child

Usage Domain

Business (42%)

Applications (30%)

Examples

...........
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5. EA Visualization Types

5.13. Pie Chart

A pie chart is a circular chart to visualize quantitative ra-
tios. The circle is divided into segments, each representing
one data point. The size of the segment is proportional to
the value of the data point. A pie chart might be used to
illustrate the shares of all the cost components contributing
to total spending of a project.

Usage

According to our survey, 42 out of 109 practitioners use some
kind of pie chart. They provided 41 examples to illustrate
how they use this visualization type. Pie charts are pre-
dominantly used to display information about cross-cutting
aspects, the application landscape and strategic issues.

Strategy 20%
Business 12%
Applications 12%
Infrastructure 12%
Cross-Cutting Aspects 29%
n =41

Stakeholders

Business Analyst 2%
CxO (e.g. CEO, CFO, CIO) 26%
Enterprise Architect 31%
Junior/Senior Manager (Business) 14%
Junior/Senior Manager (IT) 21%
Solutions Architect 0%
Other 5%
n =42

Usage Domain

Strategy (20%)

Cross-Cutting

Aspects
(29%)

Applications (27%)

*natal gaies Bistrbution of tatal sales ve. Total sales
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5. EA Visualization Types

5.14. Dashboard

A dashboard is a fixed or customized composition of differ-
ent single visualizations. Dashboards are used to provide an
overview of different information which are relevant for a spe-
cific purpose such as monitoring different aspects of a certain
project.

Usage

According to our survey, 41 out of 109 practitioners use some
kind of dashboard. They provided 44 examples to illustrate
how they use this visualization type. In practice, dashboards
are mainly used to display information which address strate-
gic or cross-cutting concerns.

Strategy 39%
Business 16%
Applications 16%
Infrastructure 5%
Cross-Cutting Aspects 27%
n =44
Stakeholders

Business Analyst 2%
CxO (e.g. CEO, CFO, CIO) 44%
Enterprise Architect 26%
Junior/Senior Manager (Business) ™%
Junior /Senior Manager (IT) 14%
Solutions Architect 2%
Other 5%
n =43
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Usage Domain

Strategy (39%)

Business (16%)

Cross-Cutting

Aspects
(27%)

Examples




5. EA Visualization Types

5.15. Radar Chart

A radar chart displays n-dimensional data using n concentric
axes. Each axis represents one dimension. A data point (i.e.
n-tuple) is represented by a polygon. Each vertex is located
on a different axis and represents the corresponding value.
In EA, for instance, a radar chart might be used to evaluate
a project and visualize it in terms of specific criteria such as
costs, importance and duration.

Usage

According to our survey, 39 out of 109 practitioners use some
kind of radar chart. They provided 51 examples to illustrate
how they use this visualization type. Radar charts are used
to display information at each layer with similar frequency
except for information about infrastructure.

Strategy 33%
Business 24%
Applications 24%
Infrastructure 4%
Cross-Cutting Aspects 20%
n =51

Stakeholders

Business Analyst 6%
CxO (e.g. CEO, CFO, CIO) 25%
Enterprise Architect 24%
Junior/Senior Manager (Business) 18%
Junior/Senior Manager (IT) 20%
Solutions Architect 6%
Other 2%
n =51

@

Usage Domain

Strategy (33%)
Business (24%)
Cross-Cutting
Aspects Applications (20%)
(20%)

Examples
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5. EA Visualization Types

5.16. Event-Driven Process Chain (EPC)

An EPC diagram can be used to model business processes
and workflows. The flow of events within a process can be
modeled using sequences of activities that are controlled by
the combination of events and conditions.

Usage

According to our survey, 29 out of 109 practitioners use some
kind of EPC diagram. They provided 20 examples to illus-
trate how they use this visualization type. Similar to BPMN
diagrams, EPC diagrams are mostly used to show informa-
tion adressing business concerns.

Strategy 0%
Business 80%
Applications 80%
Infrastructure 0%
Cross-Cutting Aspects 10%
n =20
Stakeholders

Business Analyst 52%
CxO (e.g. CEO, CFO, CIO) 0%
Enterprise Architect 5%
Junior/Senior Manager (Business) 19%
Junior/Senior Manager (IT) 10%
Solutions Architect 10%
Other 5%
n =21
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Usage Domain

Cross-Cutting

Aspects
(10%)

Examples

@ Trapta gt T E———— -

Business (80%)

Applications (10%;




5. EA Visualization Types

5.17. ArchiMate

ArchiMate is an open and independent modeling language for
enterprise architecture. ArchiMate promotes a three layered
view on enterprise architecture: business layer, application
layer and technology layer. It provides means of expression
for structural, behavioral and informational concepts for each
of the layers.

Usage

According to our survey, 28 out of 109 practitioners use some
kind of ArchiMate diagram. They provided 25 examples to
illustrate how they use this visualization type. ArchiMate
notation is mainly used to display information about appli-
cation and business aspects.

Strategy 8%
Business 24%
Applications 24%
Infrastructure 4%
Cross-Cutting Aspects 16%
n =25
Stakeholders

Business Analyst 8%
CxO (e.g. CEO, CFO, CIO) 0%
Enterprise Architect 42%
Junior /Senior Manager (Business) 8%
Junior/Senior Manager (IT) 13%
Solutions Architect 25%
Other 4%
n=24

Usage Domain

Business (24%)

Cross-Cutting

Aspects
(16%)

Applications (48%)

Examples

- =
-
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5. EA Visualization Types

5.18. Line Chart

A line chart illustrates one or more series of data points con-
nected by straight line segments. Line charts are often used
to show trends over a specific time period. In EA, for in-

stance, line charts might be used to visualize the total num-
ber of used applications.

Usage

According to our survey, 27 out of 109 practitioners use some
kind of line chart. They provided 21 examples to illustrate
how they use this visualization type. Line charts mostly show

information about strategy or the application landscape. Usage Domain

Strategy 38%
Business 14%
Applications 14% o (1)
Infrastructure 10%
Cross-Cutting
Cross-Cutting Aspects 14% A(S&i/js CrppleElens (27
n=21
Stakeholders
Examples
Business Analyst 0%
CxO (e.g. CEO, CFO, CIO) 36%
Enterprise Architect 5% |
Junior/Senior Manager (Business) 14%
Junior/Senior Manager (IT) 32%
Solutions Architect 5%
Other 9%
n =22
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5. EA Visualization Types

5.19. Scatter Chart

A scatter chart displays two-dimensional data. Data points
(i.e. value pairs) are represented as points on a two-
dimensional plane. Each axis corresponds to one dimension.
In EA, a scatter plot might be used to display an overview
of projects in terms of costs and duration.

Usage

According to our survey, 24 out of 109 practitioners use some
kind of scatter chart. They provided 22 examples to illustrate
how they use this visualization type. Practitioners mainly
use scatter charts to display information about strategy or
cross-cutting concerns.

Strategy 41%
Business 14%
Applications 14%
Infrastructure 9%
Cross-Cutting Aspects 23%
n =22
Stakeholders

Business Analyst 0%
CxO (e.g. CEO, CFO, CIO) 38%
Enterprise Architect 14%
Junior/Senior Manager (Business) 24%
Junior/Senior Manager (IT) 19%
Solutions Architect 0%
Other 5%
n =21

4
4

Usage Domain

Strategy (41%)

Business (14%)

Cross-Cutting
Aspects Applications (14%)
(23%)

Examples
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5. EA Visualization Types

5.20. Geographic Map

A geographic map shows multi-dimensional information
where (at least) one dimension corresponds to a location.
In EA, for instance, geographic maps are used to show the
distribution of I'T infrastructure such as servers.

Usage

According to our survey, 21 out of 109 practitioners use some
kind of geographic map. They provided 15 examples to illus-
trate how they use this visualization type. Geographic maps
mainly display information about strategic, cross-cutting and

application aspects. Usage Domain

Strategy 33%
Business 13% Strategy (33%)
Applications 13% e (152
Infrastructure 13%

Cross-Cutting
Cross-Cutting Aspects 20% i Applications (20%)
n =15 Infrastructure (13%)

Stakeholders

Examples
Business Analyst 0% o
CxO (e.g. CEO, CFO, CIO) 47% _ _ e
Enterprise Architect 13% r f-’ ok *
Junior/Senior Manager (Business) 13% o g1
Junior/Senior Manager (IT) 13% X R
Solutions Architect ™% e w -
Other ™%
n=15 = N
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5. EA Visualization Types

5.21. Business Model Canvas

The Business Model Canvas is a visual template to document
key aspects of a business model. In EA, for instance, it can be
used to facilitate discussion about business strategies across
different departments and/or projects.

Usage

According to our survey, 18 out of 109 practitioners use some
kind of Business Model Canvas. They provided 17 examples
to illustrate how they use this visualization type. As antic-
ipated, practitioners use the Business Model Canvas to vi-
sualize information which adresses concerncs at the strategy
and business level.

Strategy 76%
Business 18%
Applications 18%
Infrastructure 0%
Cross-Cutting Aspects 0%
n=17
Stakeholders

Business Analyst 11%
CxO (e.g. CEO, CFO, CIO) 50%
Enterprise Architect 33%
Junior/Senior Manager (Business) 0%
Junior/Senior Manager (IT) 6%
Solutions Architect 0%
Other 0%
n =18

Usage Domain

Strategy (76%)

Business (18%)

Applications (6%)

= a g e
B =
g— o= b=

o i . bmm
= i (5]
= e
= == =3 =



5. EA Visualization Types

5.22. Gauge

A gauge is the graphical representation of a single indica-
tor. It is often depicted as a circle with a certain scale and a
pointer indicating the corresponding value of the data point.
A gauge can be used, for instance, to visualize key perfor-
mance indicators.

Usage

According to our survey, 12 out of 109 practitioners use some
kind of gauge. They provided 5 examples to illustrate how
they use this visualization type. Gauges are mainly used to

display information which is relevant for strategic concerns. Usage Domain

Strategy 80%
Applications 0%
Infrastructure 0%
Cross-Cutting
Cross-Cutting Aspects 20% i
n=>,
Stakeholders
Examples
Business Analyst 0%
CxO (e.g. CEO, CFO, CIO) 60%
Enterprise Architect 0%
Junior/Senior Manager (Business) 20%
Junior/Senior Manager (IT) 0%
Solutions Architect 0% S
Other 20%
i [rr— ozon
n=>5 = i
I ke -..—.wl ......
() ()
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5. EA Visualization Types

5.23. Treemap

Treemaps display hierarchical, treelike data as nested rect-
angles. Each branch of the tree is represented as a rectangle
and is in turn tiled with rectangles which correspond to sub-
branches. The rectangle sizes are proportional to a specific
(quantitative) dimension of the data. In EA treemaps can be
used to, for instance, show the budget allocated to different
departments of the organization.

Usage

According to our survey, 11 out of 109 practitioners use some
kind of treemap. They provided 19 examples to illustrate how
they use this visualization type. Practitioners use tree maps
at each information level with similar frequency.

Strategy 26%
Business 16%
Applications 16%
Infrastructure 11%
Cross-Cutting Aspects 21%
n=19

Stakeholders

Business Analyst 0%
CxO (e.g. CEO, CFO, CIO) 47%
Enterprise Architect 21%
Junior /Senior Manager (Business) 16%
Junior/Senior Manager (IT) 16%
Solutions Architect 0%
Other 0%
n=19

Usage Domain

Strategy (26%)

Business (16%)

Cross-Cutting
Aspects
(21%)

Applications (26%)

Examples
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5. EA Visualization Types

5.24. Tag Cloud

A tag cloud is a visual representation of a set of keywords.
Metadata of the keywords is shown using style variables such
as font size, color or position.

Enterprise

Usage Business Process

echnology Management
According to our survey, 8 out of 109 practitioners use some

kind of tag cloud. They provided 8 examples to illustrate
how they use this visualization type. Tag clouds are mainly
used to display information about the application landscape
and strategic aspects.

Strategy 38% Usage Domain

Business 13%

Applications 13%
Infrastructure 0%
Cross-Cutting Aspects 0%

n— 8 Applications (50%)

Stakeholders

Business Analyst 27% Examples
CxO (e.g. CEO, CFO, CIO) 9%

Enterprise Architect 36% o
Junior/Senior Manager (Business) 0% o
Junior/Senior Manager (IT) 9%

Solutions Architect 0%

Other 18%

n=11
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5. EA Visualization Types

5.25. 3D Visualization

A three-dimensional visualization utilizes one additional di-
mension compared to two-dimensional visualizations. In gen-
eral, 3D projections are used instead of true 3D visualiza-
tions since the typically used medium is two-dimensional (e.g.
screens, paper).

Usage

According to our survey, 3 out of 109 practitioners use some
kind of 3D visualization/projection. They provided 5 exam-
ples to illustrate how they use this visualization type. The
few survey participants who utilize 3D visualizations, use
them to display information at each level except for cross-
cutting aspects.

Strategy 20%
Business 20%
Applications 20%
Infrastructure 40%
Cross-Cutting Aspects 0%
n=2>9

Stakeholders

Business Analyst 50%
CxO (e.g. CEO, CFO, CIO) 12.5%
Enterprise Architect 12.5%
Junior/Senior Manager (Business) 12.5%
Junior/Senior Manager (IT) 12.5%
Solutions Architect 0%
Other 0%
n=_y

|

Usage Domain

1]
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5. EA Visualization Types

5.26. Sunburst Chart

A sunburst chart is a multi-level pie chart. It is used to visu-
alize hierarchical data in multiple concentric circles. Each cir-
cle represents one hierarchy layer and is divided in segments.
Each segment corresponds to one item at the respective hi-
erarchy level. The size of the segments is proportional to the
value in one particular dimension of the corresponding data
point (i.e. item). Subitems are arranged on the next outer
circle, adjacent to their parent item. Sunburst charts can be
used to show a drill-down of the cost component structure of
a certain project or department.

Usage

According to our survey, 8 out of 109 practitioners use some
kind of sunburst chart. They provided 11 examples to illus-
trate how they use this visualization type. Sunburst charts
are mainly used to display information at the strategy, busi-
ness or application level.

Strategy 36%
Business 27%
Applications 27%
Infrastructure 9%
Cross-Cutting Aspects 9%
n=11
Stakeholders

Business Analyst 27%
CxO (e.g. CEO, CFO, CIO) 9%
Enterprise Architect 36%
Junior/Senior Manager (Business) 0%
Junior/Senior Manager (IT) 9%
Solutions Architect 0%
Other 18%
n=11

72

)

N

Usage Domain

Strategy (36%)
Business (27%)

Cross-Cutting
Aspects Applications (18%)
(9%)
Infrastructure (9%)

Examples
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ABACUS

6. ABACUS (Avolution)

Avolution Pty Ltd was founded in 2001 and has more than 12 years of experience in the
EA domain. The company is vendor of ABACUS which is offered in version 4.2 at the
editorial deadline. ABACUS supports 25 out of 26 visualization types. ABACUS implements
a convenient way that allows to map the information demand of a visualization to an EA
information model via drag-and-drop operations. This way existing model elements can be
mapped to visual symbols on an instance of a visualization type. ABACUS actually uses the
concept of a visualization type as a means to browse through the respective instances, i.e.
configured visualizations. A configured visualization can be created by end users. In this
process, a model element that previously has been linked to a visual symbol can be added to
the visualization via drag-and-drop.

Avolution Pty Ltd also published a white paper that gives some advices on how to choose
an EA tool focusing on features and their technical implementation (cf.[Av12]). In this white
paper Avolution Pty Ltd lists 22 (very technical) criteria that may guide to differentiate EA
tools.

6.1. Background Information

Vendor Avolution Pty Ltd
Founding year 2001

Years active in EA market 12

Number of employees 51-250

URL www.avolution.com.au

Table 6.1.: Vendor Information of Avolution Pty Ltd
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6. ABACUS (Avolution)

Tool Name
Version

Client Platforms

Deployment Approach

EA Frameworks

ABACUS
4.2
Windows
MacOS
iOS
Windows Mobile

Desktop

Server

ArchiMate
DoDAF
IAF
MODAF
Other

Linux
Browser
Android
Other

SaaS
Other

NAF
PEAF
TOGAF

Zachman

Table 6.2.: General Information (ABACUS)

6.2. Visualization Capabilities

Visualization Import/Export File Formats

Format

Import

Export

BMP

DOC(X)

HTML

JPG/JPEG

PDF
PNG

PPT(X)

SVG

VSD(X)

Other

Table 6.3.: Visualization Import/Export File Formats (ABACUS)
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6. ABACUS (Avolution)

6.3. Visualization Configuration
Binding

Loose coupling between model
elements and visualizations

Schema Bindings
Data Filter
Other

Table 6.4.: Binding (ABACUS)

Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

Table 6.5.: Visualization Generation Approach (ABACUS)

Visual Customization and Layouting

Caption
Color
Orientation
Position

Shape

Customization

Size
Other
Automated

Manual

Other

Layout

Table 6.6.: Visual Customization (ABACUS)
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6. ABACUS (Avolution)

Import/Export of Visualization Configurations

Format

Import Export

CSVv
JSON
ODBC
XMI
XML
XLS(X)
TXT
Other

Table 6.7.: Configuration Import/Export (ABACUS)

6.4. Information Model

Information Model Type

Full Schema

Configurable Building Blocks

User-defined

Subclassing/class inheritance

Table 6.8.: Information Model Type (ABACUS)

Operation Classes

Create
Modify
Delete
Copy
Merge

Move

Model element

Relationships Cardinality Type Access
Constraints  Constraints Rights

Table 6.9.: Information Model Flexibility (ABACUS)
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6.5. Interoperability

Import Mechanisms

Pull
Push
Other

Table 6.10.: Import Mechanisms (ABACUS)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

Table 6.11.: Interoperability with Third Party Tools (ABACUS)
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Data & Schema Import/Export

Format Import Export
(Data) (Data)

Export
(Schema)

CSV
JSON
TXT
XMI
XML
XLS(X)
OData
Other

Table 6.12.: Data & Schema Import/Export (ABACUS)

Model Element Import/Export

Model Element Import

Export

Classes

Objects
Relationships
Attribute Definitions
Attribute Values
Access Rights

Roles

Other

Table 6.13.: Model Element Import/Export (ABACUS)
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6.6. Visualization Examples of ABACUS
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Figure 6.25.: 3D Visualization of ABACUS
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7. ADOit (BOC AG)

BOC AG was founded in 1995 and has more than 10 years of experience in the EA domain.
The company is vendor of ADOit which is offered in version 6.0 at the editorial deadline.
ADOit supports 20 out of 26 visualization types.  ADOit is a product of the integrated
BOC Management Office. Besides ADOit, the BOC Management Office comprises ADOscore
for strategy and performance management, ADONIS for business process management, and
ADOlog for supply chain management. These tools provide additional views, not considered
in this survey. ADOit is an EA tool with fully configurable and customizable views and
underlying EA information model.
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Figure 7.1.: E-Mail Notification of ADOit

ADOit enables collaboration via a web-based client for a decentralized model maintenance.
The EA tool incorporates mechanisms for email notification of model events (cf. Figure 7.1).
The information model covers concepts derived from best-practice standards such as Zach-
man, TOGAF, Control Objectives for Information and Related Technology (COBIT), and
Information Technology Infrastructure Library (ITIL).

7.1. Background Information

Vendor BOC AG

Founding year 1995

Years active in EA market 10

Number of employees 51-250

URL www.boc-group.com

Table 7.1.: Vendor Information of BOC AG
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Tool Name ADOit
Version 6.0
Client Platforms v Windows X Linux
X MacOS v~ Browser
X 108 X Android
X Windows Mobile X Other
Deployment Approach v~ Desktop v/ SaaS
v/ Server X Other
EA Frameworks v ArchiMate X NAF
X DoDAF v/ PEAF
X IAF v/ TOGAF
X MODAF v/ Zachman
v~ Other

Table 7.2.: General Information (ADOit)

7.2. Visualization Capabilities

Visualization Import/Export File Formats

Format Import Export
BMP X
DOC(X) X v
HTML X v
JPG/JPEG X v
PDF X v
PNG X 4
PPT(X) X X
SVG X v
VSD(X) X X
Other X X

Table 7.3.: Visualization Import/Export File Formats (ADOit)
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7.3. Visualization Configuration
Binding

Loose coupling between model v
elements and visualizations

Schema Bindings v
Data Filter
Other X

Table 7.4.: Binding (ADOit)

Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

N NN

Table 7.5.: Visualization Generation Approach (ADOit)

Visual Customization and Layouting

Caption v
Color v
g
= Orientation v
o
g Position v
§ Shape v
Size v
Other X
. Automated v
% Manual v
3
Other X

Table 7.6.: Visual Customization (ADOit)
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Import/Export of Visualization Configurations

Format Import Export
CSV v v
JSON v v
ODBC v v
XMI X X
XML v v
XLS(X) v v
TXT 4 v
Other X X

Table 7.7.: Configuration Import/Export (ADOit)

7.4. Information Model

Information Model Type

Full Schema 4
Configurable Building Blocks v
User-defined v
Subclassing/class inheritance 4

Table 7.8.: Information Model Type (ADOit)

Model element

Operation Classes Attributes  Relationships Cardinality Type Access
Constraints ~ Constraints Rights
Create v v v v v v
Modify v v v v v v
Delete v v v v v v
Copy v v v v v v
Merge X X X X X v
Move v v v v v v

Table 7.9.: Information Model Flexibility (ADOit)
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7.5. Interoperability

Import Mechanisms

Pull
Push
Other

Table 7.10.: Import Mechanisms (ADOit)

Third Party Tools

100

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

Table 7.11.: Interoperability with Third Party Tools (ADOit)
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7. ADOIit (BOC AG)

Data & Schema Import/Export

Format Import Export Import Export
(Data) (Data) (Schema)  (Schema)
CSV v v X v
JSON v X X X
TXT v v X X
XMI X X X X
XML v 4 v v
XLS(X) v v X v
OData X X X X
Other X v X X

Table 7.12.: Data & Schema Import/Export (ADOit)

Model Element Import/Export

Model Element Import Export
Classes v v
Objects v v
Relationships v v
Attribute Definitions v v
Attribute Values v v
Access Rights v v
Roles 4 v
Other X X

Table 7.13.: Model Element Import/Export (ADOit)
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7.6. Visualization Examples of ADOit

| o Do B Doament | B [Dormast) < Appboation —.
= = ) = = = = = = :
—— 013 Mordoeng of Nesy 0.1 Checkang Accounte02 ) Pawnents 03 2 Carde: LComorgleCash (041 EemngeAccoud 1051 Skams, Boeds, (DR ekt Arsheda (081 1T Berded
. ~—_|endEsing Offings Phanagamort i i
[
] { 3 It e &
Cuskomar Relationshin ansgamert ﬁmuammw? ﬂmrﬂmmmﬁ EﬁNMBﬂIm@ gnumm er;O'
[iia - Farber e
] & &® & &
STANDARD Businie=s. | GTANDARID Busness STAHDART Busress
Panier Fingr Prtnar
]
Erteipiiz Mansgement & Suport

]
Prociesup i @ g&“.".""“‘ @%Mmum ®
Prmorts (4] | Womageent St e
& i o &g ® 8
ETAHNDARD Bankrg STNDARD Banking | BTANDARD Bankang ETRHDERD Hanking
L Bunvnans Intellipence Syatem (515 g MB’Q
s vesanan
[
Legend nysztnent Arangy. Liecytis Stwle
|- J|-a.....xm.- ‘ T waEnwy L] pu iy
—~—_ JE. W skt 71 prat
== | [Ewcn || i L et
W st ] i rosicson
Pr—— 5] Rt
.
B g = = )
Figure 7.2.: Matrix of ADOit
-ﬂﬂD‘“&lﬂl’fhﬁﬂdl +
Tove err 1L Clictwe 7 2+
w | [ &
E = P, g s =
'?l |=ﬂ-:’ Bisiness Buppor
. IE Huliings, Equnmant and Faties JEG Eussingza Command & Cortral ilngs s Divectipn =
ﬁ Butiing ksrenancs ﬂ Equpment Admijer sion Q Busirees L Acouning ﬂaﬂm Uni Bt P
L ]
™ ﬁ_- Iﬂgn “:FL"IIFMHHHI m}g:;iﬁfumnnm %.c_mqwhﬁnlhm
[ ]
2 ; :
. mﬁknamgnu&-:mn ﬂ it Operstios a .'I;“\.l'u'r?uu{._nnlunq:_- @l"{am_nm_:bmonm"s Frockt & Bemice Palltles
L] e S
L A @mll__nﬂ_mlqmnn ﬁ'p_g,mm Wodal
=
]
&
a
u
&
e Eﬂ Gorpor da Frarinng Eﬂ Dacument Manament & s E Frunca
- ml ﬁhm"nim e | :g Corporatn Cammuncaton mgn_h'uq Sanes ﬂ;l i Camaianca Rz ﬁhu.uml

.

B g = = )

Figure 7.3.: Cluster Map of ADOit

102



7. ADOit (BOC AG)

m T —

€ @ localhotini

b4 T o o £
e + + +
15 EL = am mz
=L Ermonts e Payments (00F] )
£ W I b £ 12302 19655 - 01 09300
o | B0 18RS - 00T 204
P 7 7 220 1w 20 st
< | Arcteen Ay I T T T T T . .
f - pvr— I T i o= o]
) VS0 Sarr 2003 i I 0 00 - 0 4

8l Euras incgares Svamias) 77
0 MESAL Server 2008

JE02I0E- 01120003

| i 11 2006 - 07 03 20

T 5022010 - 38 12 2016

< Copbat st T (T

O BnIal rae

) 36 02,1266 - 01 05 2003

L B Byeten IDERTRe Chas D)

| B50E1E- 2500 M

s [

| 2502 1995 0T T

= cash3emien icam)

© v fr2is f i i

5

@ r F i = T

i | 2 e e

G mrom T T i " T

7 2m0z 109 i

O B D e i

T 25 .16 - n 05 200

© B Syoten TI0Enne ga ChasiEl) ([
O aE )
= Cemat Managenment Syaven (IE)

T e s B4
SO mE S

o At HTTP Server 24

0 Gecobo 221

i — s il 11 T i 3

T st - mm e

el el

= ] Legtmasiare Moregeren Systen LES)

L oM D o s f

| 25 020985 - 11 0 200

£} OM Fyxten TI0Enienr e SRS G

G dwmstan

1 250 1935 260 T

st

= il Partrar Sytemens)

| 2502 19Es- 2=z

T oM ez [

) 2102 1505 - 00
35

! Lagend:
mi

L BM Sistas ol OErarran Ot €0} | T T T
L ELn] [

35 £ 10 ATRATISE Viskd Frors i vkl Okl

-] sdkes Beton (5]
C B e e

(2502 15s 0t Lo dok Teohnok (et Toshiioghesy

B g = = +

= 20D ek [archiild]

]
semee Desk
-
L Incidert Waragame
A
Kanify Incident
Loy e kdant
B
15 [ 01 CrtenlTT B
S @ 02Procs Ao Catagoisa reidant
& Fadntm
5 04 Risk Maragen..
50 5 Mein vedet L]
= B B0 Hregerent o —
B Temple
i BEaN Sersos Langse atvice ARguest?
= FHBawe

dn iman

Friofisa incident

=
el 1

=

Fang on samics recuss

Faguest
HanEmEn|

W, ;

Figure 7.5.: Flow Diagram of ADOit

103



7. ADOit (BOC AG)

o EDOE Wl [aechiald]
| = nds :
M - Ll & Bl Sar e Lartecapa 1.0 Qo= :E
- e n Besmeon Atz o | astona e smateoe inper i'
1 Syrdcated Lo Exarple cfusm te t [ i} Eavporatn .. Wokrky 0
. 2 Pty Exangle afise R tia T © 4] Froduct i NoEriry
3 Syvters Duvnkrs Euarple afiae: [ T Vair 11T Meruageer. HeEriry
4 Serwong lsmue Exangie afise T [ o i nr [l 5eranng toEnry ||
5 Buibdng Maran Ecngicafiss: [ uE [ & il Euddings, Eq e Erry
& Exonomc Cobl Exawplzafise = L T L % [} el WaEniry
@ 7 Erpoes s Exanple af Lot Enlr ] UL En = 1] Huran Rocn Woenry |
4 oot Exanple ofioe ] ' tatr 11l Corsumer L Hotrry
® i uacer. ta T = [FE HoEnmy
@ 0 FosiCewa Erawpizofuge: fan [}ty Holriry
13 Emupment meint Eusepie afiss: 1 o 14} kg, £ HoErtry
£ 2 Dobnenet Ersrpie afLoes L e wtr [1] per sttorsd Helriry
G Bsneninto Exsnpie afuas i Il Eesnmn o haEnry
T 1 crdome Exspieofiee ] ' fatr 1} sernorg HeEriry
15 Syndose e Exsrgleafioe. 1 e i ni = [ Exerral Age... HaEnry
T 1 TmelfEoem Earple af o o T [1] Haren Resr HaEriry
B 7 CemeFuk Esargleafise o - uz [ = HEPE T e Eniry
5 m Frodet Exarpleaiuse o Pt . 1] Presdctien seeriry
18 FeanasiCongs. Exseple of o ta [Fases HoEriry
P e Ecarpie afise: o 1] Pt foeary 1
T Exspleafies " ] LT Honsgem noEnry
-2 e [l harvreisem woenay
T BushessintEy Exsrplofise 1] T 5 ’ = [1] Businesa HoErry
£ 3| ot Ecarple afus [ f [ ] ool ek neesiry
5 FrodutPricg R tia F b TS e 14l Fioduct i NoEriry
H % esewsing Exarpbe ofLoe: ta 1B (7 [l Fian T and Moy
T TindeFranc 5 Easephe af e L] i i B 4] Trmde Frames: WaEniry
A | i e Ecargle aFuse: ta Tar 1 Mkt e teEriry
@ = Coeiw et Exarglz gfise L T a [} Colteral p.. WaEniry
0 st vt Ecegcafise =0 [ a & 1] Bulkiogs, Eq ey
LR BT Eeanpizaf Lo rir tia = tEn tairr - 111 o France HoEriry
0 Lagal dsranco Exarglaafise. [ T = ] Han T and HoEnTy
g Merket Tredng Exarpizofuger fn [l whalesseTr Hotriry
@ Forcassen Examplcafise 1 a i nan & 1P HaEniry
T Campeti A Exarpieafuge: L Cl-i mtr [1] Bussress Pl HoEriry
W E Serdogactat Euarpie afuse: [ " 1ireas Chavel HaErry
37 Crpwete Ged Exsmpieafuses " ] [1} Corperste 1 oEriry
B @ et Exsrgieafuse. Ha ] Krenwecige . haEriry
4, B Mewiindne Exarpie afune: to T [1] BuememFia WaEriry
a a 0 uE (ST = 14} Cperatirel .. WoEniry
41 TradefPrice Aen Eranpis of Les L v T T [1] Mkt Cper teErm
T - o L 5 R P, e

Figure 7.6.: List of ADOit

| A Destgn & Dacament £ Apglication Architecture...
B o Msmes. 1 mder T - e M

2%
STANARD Barbing IF oy B g :
L] T 1
. H
i .
¥ B
47 Banking Busiress Context ) = 'Q)-—o
1 o Banking Bushvess Conbent (Dis. g
EPK Read F
B e Axcounts an Pamants T e
41 Macmimning (Maime)
W Crpect el P e
B [ a3 Techdogr Archiiechre
B B 03Grpameton H ¥ .
@ 3 arches 3
1 a2reers -
= B =
155 50 04 ik Mgt = i
5 (0 00 Mot predal ’
0 EOC Maregerent CMc: Capatines & &
5 3 Temple .
¥ BLANZervce Landecage 240 B
B g
&
a
- —
- e
e Croni Cird CazhEys
] Wanagsmen Seslan A Bt 45
ICRE)
L
=

B arwr = = %)

Figure 7.7.: Graph of ADOit

104



7. ADOit (BOC AG)

I < oor s i [ === ERRRR—— e — el

| & localhont 9004 D0kbrman. pps 2 |l - Gy £ 0O- & &

| # Desge A Doomens Z. [IDumesn] - Appbcation . =

»
r
P o5
§ ] el ] L] [e] o 0 1 20000 A4
Piarre ' t +

[ crome e
= T Cushmer Mstatiorb kisns pevant. | re
? s

1 50 P Patrar } aton
i s emprar 8 St
< [ Proctazien ek i
] Accirks wdFarrants (A0 5 4000
il areewa 2y
Hax
] Buainesa sscence Seaten (B
A Coptal Retums Tae (T
] coah Systemizas)
] creor Conn Mgt Systens (CREL
£ Devat Wonmgermert Systen THS)

Lage el -]

At Spa Ty Costs
Bavonsn
] Apiestion s g ey

B g = = +

Figure 7.8.: Bar Chart of ADOit

|C =i S pep—— [+

& | & localbonk 004 Db man. 2 |H- Gt £ 0O- & ﬁ

,
[ [T T O s Mk E

Ewdenz
Bash g 05 ) 04 _:f\_‘:
s |—>| Hachhge J—h— gz I—h< T - — — e @ o e — N —
Buchsialus?  WEpSiehen - Auslsbung

asdshnan |

5 | Buch st verfugbar a3

D s
chcan

Figure 7.9.: BPMN Diagram of ADOit

105




7. ADOit (BOC AG)

ITFL
.

Esalint +—

Gond

okarate |

SuMcien |

Insiffiieni —

o ey |

Business Fil

Sirakiic mportance

40 Enlny

Insucient wnderatn Esraliant

hick pplicatda

40 Entry

Sufitknt ol

Low aryHagh

#ap kation:
[l Aseauntz and Pavments [GAF)
[l Arcnbes pRG)
B
[l Buzines nfelliance Bystem (B3
 Capitad Renms Tae (Tad
[ Coas Bxtern (CAS)
Credt Card Nanagemeant Susteen (SRE)
Dot Wanagamend Byssm [DME)
] Lestimations Waragamernt Byskin LES)
Fartnes Systam (RAg)
|l ETAHEMAD Banking
L emwimn susias 5Ly
Eales Systern 45) Erzfeqic Importanca
| B3I Aecourt Eywiam [EPK)

rauficie
Earalin
Hign

B s =

[F= e

v REmie patfter] - = (7] ain

] | Srimuaaa [T ——

5 oy Emproichte ok Damans
=1 [ Barkpertécta & Trusaury

Faahose ks Domans:

g Zupeainese: Sub-Derroine
T [ Cont & Limutisamarss rant
= [ Tesesurs Uporaticen
@ g Areet 8 Lty Mamagement
g At & sk

B gk Bezkhung Ftvty

Figure 7.10.: Bubble Chart of ADOit

1 o EogeDIdmElE SubDomine
1 s Emgeherds Barish

ey

caes

ooz

1 _amElngenesde Berkhung Prinzip - Frinuglenducedning

[ e Domamnsbtiagigest

o — kt

2l 1
%1 . Zugeordnele Sin-Domine

r+ Lelstungsertringer
+, Damarenahangind

e Zupeserinate Sub-ormine
s LeRungeemrnger

1 g DOMATE TR ARGk

| L
g Reistion & Corplunca

g Do st gigosit
L] g Trasoasgekt

Kbrsistens

3

106

Figure 7.11.: Treeview

of ADOit



7. ADOit (BOC AG)

i 400 E Wels [archtsald]

e 3 Pl e @)
F ey e—

W ey W ot recered W tomy

B oeh B RequredPlanned W Bovdd Sofwece

W In Ceraiopruant I Cquradhion pare B Custon Safteire
In Proshctian L

W Rewen

Applcation Tegeovessent Plais Apphication Standasdisation

W Cosplant

I Hed far scton
B Honcavsbant
W ot

v Technakqy Comgliance. 1

Figure 7.12.: Pie Chart of ADOit

i 400 E Wels [archtsald]

A
s @ -
! W HeEney B taEby B HoEry E
Hot appbcate it Appicate Wt icpbcatie H
W lmffoent W ramoent B e
suffeant et suffeient
W ockerate W Hodeate W vkt
W Geod W [ =]
W tecebent W Exredent W booedent
Tedmalogcal rn Tost Tt Deganesational Fit
Bashess Capsbiey Costs o] .
ShoeBining -
Securties
POG Manageant
&
Pagmants
! Cutputung: | 0
Mertgages
Cirporata Credts |
Censumer Cradts
Corstuchan Fina
Ciizh -
Cirds
ichive =
i m g
Techmalogy Raadmap Status. © Rssets at Rk -
B HeEnty " o
B TraiStanknd B i
W A Standad W 0

B Depvecstd Stznds
B Chssiatn Stancard

Figure 7.13.: Dashboard of ADOit

107



7. ADOit (BOC AG)

- A
L R
W r-Banking
© External Paniner
B Eusress Parner Nanagemeni
B Arcount Managemant
L
W cans
W Cosh
W Constryction Fnancing
W Comeumar Ciedie
B Cowporats Creas

Worigages
W Oukut gt E
B Paymanks
B Partiiie Nanagsmant
W Sscuntes
B Snok Broking
oy Biskisess Capalalities. ° Dusieess Capaliliy Cous :
Twe N4 Dox | BsresRt Mg Al Factoralft | Tochdegkd Rt | CestF Atorsedbol Dot Acudy Rt -
2 Chanmel i i
stocBrann
o am N Eniry Wo ey aEnire Habniy Exleni it -] ] 3 "
Brar: Excatent. Exzalent Excolart Esealant. Haderain ) o = Fenuiie
eoa mafhomt trffent Ve oot Excelent 0 e . Pretula banagement
@ e Eacalartt Exslant HeEriry Excalant Suffciem = ™ = Prymints.
utprt ki |
2 Cuntomes Wttt bip Nanmseaent o e
A ws st It Sufoene st Esceten 150 ° = = Uerigages i
& Production Beric Comoests Credie
. . .
Figure 7.14.: Radar Diagram of ADOit
R e
#F Diesign i (acimet iy Handbo Ropair Order [Anz...| Caltaboatsi |
Y s §F pondee Snde Mt | e Sawrth_ o xc
| Comment
iy s [chibelt) ECIERRE ]

| Pt R Oifer
‘e P bt et iliedhe when nepecting as ender?

Ak s (e LI

From g, 12

Archiud basan farchitil] 101714 569

= Porel bt et rera:

Fiep Suder Rejaction Ternplale:

s

et Unyta zamm
& Hande Repair Onder .
Bt whch fams need 1002 Fled-n, whes reecing
B i e

P

Figure 7.15.: EPC Diagram of ADOit

108



7. ADOit (BOC AG)

B = 200 Vel forchinabd]

Tore e 00 [Tk 7 2+

Aiand B E

B g = = +

Figure 7.16.: ArchiMate Diagram of ADOit

e e

~ = ol [ =] e - Cont Fi - I Hodel] - .
P i’
Applcatis:
Cost il [l Accosnts and Fapmants iCAF)
A [l Archva tamic
Hex
Eriatt. 1 i T I T | [l Fusine=a intefbgence System (@)
_| Comtal Retims Tas (TAX)
- [ e [ coen myete oam)
ot Fit Gowd Greckl Sand Mmagament System (CRE)
Enesimess PR Waderale Dimger Meragemmen| Systam OAS)
* e~ oot | ; : : : ‘I 4 Legiimatons Masagement Syeimm (LES)
T Peaties st (PAS|
1L STANDARD Bansing
s | STANDARD Businass Famel
ok Sretere (VIS]
[re— ! i D E 1 Samangs Accoutl Bywam (FK)
8
&

asomn | F

Hat Applicale ©

Mo Emiry | D

e Enlry Insificinl Medarsia Escellart

el Appiath Sumchm Good

& s = : E

Figure 7.17.: Scatter Chart of ADOit

109




7. ADOit (BOC AG)

. Incaihost 6030 AT

£ - 0% | e Anai e arhibal

x

o |

i =
Bfonm ke e [
[Key Partners [Key Activities Vaiue Propositions |customer
W- W m rrrnmm
r“nmm'*'”i'l“s‘é“u"mm‘“'“ 1 Ii:-“u“a"ﬁi‘i-mm =1
: : E\l‘mﬂ: Encelient ]
TV Production mainmeat
ur Medin: Compese New
|Key Resources | TR [Channels
Gilire Mathet Television

Cantracts

Online Macka

. - a x
Corment
rchinsid Asron [anchibald) RUSTECEE T

o Pt R Order
S T 1 b Pl e et an srcer

gae
Admin 2114 398
&+ Hondle Resar Order

tut whck Formes need 12 3¢ Hbed-n, wies imiecirg.
o e anger

Dirsiness Medel Canvas - Saimple

| = 200 Vel forchinata]

0| O Goken B Masage

Hare: +
Retive Oivectory
Cats Cartm
Catshase

Besaigton)

drecia e

Tokd Wal Risk with tighest ot sk

& datm e o data et (s

i

An

o i conduraten s o

An

o
o
o
o
i sy oA
o
B

st at Risk

a0

Average Ve of Azsats 3t s 104 (21%)

110

Figure 7.19.: Gauges of ADOit



7. ADOit (BOC AG)

# Debug mode: Sasshn

Figure 7.20.: Treemap of ADOit

4 seanh - g Logout

& Debug mode: Session

Figure 7.21.: Sunburst of ADOit

111

]







CHAPTER 8

ALFABET (Software AG)

Contents
8.1. Background Information ... ... ... ... ... ... ..., 114
8.2. Visualization Capabilities . ... .. ... ... ... ..., 115
Visualization Import/Export File Formats . . . . . . .. .. ... ... ... 115
8.3. Configuration . . . . . . . . . . . e e e e e 116
Binding . . . . .. 116
Generation Approach . . . . . . . ... oL o 116
Visual Customization and Layouting . . . . . . ... .. ... ... . .... 116
Import/Export . . . . . . . . 117
8.4. Information Model. . . . . . . . .. ... . i 117
Information Model Type . . . . . . . . . ... 117
8.5. Interoperability. . . . . . . . . . . i e e e e 118
Import Mechanisms . . . . . . . . .. ... 118
Third Party Tools . . . . . . .. . . . 118
Data & Schema Import/Export . . . . . ... ... ... L. 119
Model Element Import/Export . . . . . ... ... ... ... 119
8.6. Visualization Examples of planningIT and ARIS ... ....... 120

113

ALFABET



ALFABET

8. ALFABET (Software AG)

Software AG was founded in 1969 and has more than 15 years of experience in the EA
domain. The company is vendor of planninglT and ARIS which is offered in version 8.1%,
9.5 at the editorial deadline. planningIT and ARIS supports 21 out of 26 visualization types.
After the acquisition of alfabet by Software AG in June 2013 the company will bundle its
EA solution support under the brand name of ALFABET carrying forward the functionality
currently provided by the two products ARIS and planningIT. Furthermore, the business
process analysis and management support functionality will be bundled under the brand
name of ARIS again combining the capabilities currently provided by ARIS and planningIT.
To this end the two currently separated products will be further developed to share a federated
inventory and provide user interface interoperability allowing for business users in ARIS to
migrate to IT planning and portfolio management aspects and for I'T planners and portfolio
managers to continue on into the realms of business process analysis and modeling. The
necessary product enhancements will be provided in two releases over the course of the year
2014. Going forward ARIS and ALFABET are sharing a harmonized release cycle.

8.1. Background Information

Vendor Software AG
Founding year 1969

Years active in EA market 15

Number of employees 5001-10 000

URL www.softwareag.com

Table 8.1.: Vendor Information of Software AG
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Tool Name
Version

Client Platforms

Deployment Approach

EA Frameworks

Table 8.2.: General Information (planningIT and ARIS)

planningIT and ARIS

8.1,

a,b

b

a,b

b

a,b

9.5°

Windows
MacOS

iOS

Windows Mobile

Desktop

Server

ArchiMate
DoDAF
IAF
MODAF
Other

8.2. Visualization Capabilities

Visualization Import/Export File Formats

a,b

a,b

Linux

Browser
Android
Other

SaaS
Other

NAF
PEAF
TOGAF

Zachman

Format Import Export
BMP 2P
DOC(X) b
HTML 2P
JPG/JPEG 2P
PDF %P
PNG el
PPT(X) b
SVG —
VSD(X)

Other 2P

Table 8.3.: Visualization Import/Export File Formats (planningIT and ARIS)

ALFABET
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8.3. Configuration

Binding

Loose coupling between model 2b
elements and visualizations

Schema Bindings %P
Data Filter afs

Other

Table 8.4.: Binding (planningIT and ARIS)

Generation Approach

Model-Driven

Form-Based afs
Scripting 2P
a,b

Manual Drawing

Other

Table 8.5.: Visualization Generation Approach (planningIT and ARIS)

Visual Customization and Layouting

116

Caption a,b

Color a,b
o
-8 . .
E Orientation a,b
N
s Position a,b
% b
= h a,
5 Shape

Size a,b

Other &b
. Automated 5
% Manual a
3

Other

Table 8.6.: Visual Customization (planningIT and ARIS)
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Import/Export

Table 8.7.: Configuration Import/Export (planninglT and ARIS)

Format Import

Export

CSVv

JSON

ODBC

XMI

XML 29
XLS(X)

TXT

Other

8.4. Information Model

Information Model Type

Full Schema
Configurable Building Blocks
User-defined

Does your EA tool allow subclassing/class inheri-
tance

Table 8.8.: Information Model Type (planningIT and ARIS)

Operation

Create
Modify
Delete
Copy
Merge

Move

Table 8.9.: Information Model Flexibility (planningIT and ARIS)

Classes Attributes Relationships Cardinality Type
Constraints Constraints

a,b a,b a,b a,b a,b
a,b a,b a,b a,b a,b
a,b a,b a,b a,b a,b
a,b a,b a,b a,b a,b
a,b a,b a,b a,b a,b
a,b a,b a,b

Model element

a,b

Access
Rights

a,b
a,b
a,b
a,b

a,b

ALFABET
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ALFABET .
8.5. Interoperability

Import Mechanisms

Pull 55
Push 2k
Other

Table 8.10.: Import Mechanisms (planningIT and ARIS)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

Table 8.11.: Interoperability with Third Party Tools (planningIT and ARIS)
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ALFABET
Data & Schema Import/Export

Format Import Export Import Export
(Data) (Data) (Schema)  (Schema)

oSV a,b a,b

JSON

TXT 2P

XMI a,b a,b b b

XML a,b a,b a a

XLS(X) %P e.b

OData

Other

Table 8.12.: Data & Schema Import/Export (planninglT and ARIS)

Model Element Import/Export

Model Element Import Export
Classes ab a,b
Objects a,b a,b
Relationships a,b a,b
Attribute Definitions EEh a,b
Attribute Values o a,b
Access Rights ab a,b
Roles a,b a,b
Other

Table 8.13.: Model Element Import/Export (planningIT and ARIS)
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8.6. Visualization Examples of planninglT and ARIS
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9. BiZZdesign Architect (BiZZdesign)

BiZZdesign was founded in 2000 and has more than 11 years of experience in the EA domain.
The company is vendor of BiZZdesign Architect which is offered in version 4.2 at the editorial
deadline. BiZZdesign Architect supports 23 out of 26 visualization types.

AL AT W], Seript1 ¢

Quiput tpe:  [Visw: Colou vie - Erecute |

Save | | Savear | 7 Hdnmoddl Cose |

Figure 9.1.: Query Dialog of BiZZdesign Architect

BiZZdesign Architect is an EA tool that features strong modeling facilities when it comes to
ArchiMate [Th12] models. BiZZdesign Architect allows to analyze the model with its own
domain specific language (DSL) (cf. Figure 9.1). The tool is shipped with the ArchiSurance
case study. The layout of visualizations can be done manually, guided, or automatically.

9.1. Background Information

Vendor BiZZdesign
Founding year 2000

Years active in EA market 11

Number of employees 51-250

URL www.bizzdesign.com

Table 9.1.: Vendor Information of BiZZdesign
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9. BiZZdesign Architect (BiZZdesign)

Tool Name BiZZdesign Architect
Version 4.2 BiZZdesign
Client Platforms Windows Linux EA Tool
MacOS Browser Suite
i0S Android
Windows Mobile Other
Deployment Approach Desktop SaaS
Server Other
EA Frameworks ArchiMate NAF
DoDAF PEAF
IAF TOGAF
MODAF Zachman
Other

Table 9.2.: General Information (BiZZdesign Architect)

9.2. Visualization Capabilities

Visualization Import/Export File Formats

Format Import Export
BMP
DOC(X)
HTML
JPG/JPEG
PDF

PNG
PPT(X)
SVG
VSD(X)
Other

Table 9.3.: Visualization Import/Export File Formats (BiZZdesign Architect)

135



9. BiZZdesign Architect (BiZZdesign)

9.3. Visualization Configuration

BiZZdesign

EA Tool Binding

Suite

Loose coupling between model
elements and visualizations

Schema Bindings
Data Filter
Other

Table 9.4.: Binding (BiZZdesign Architect)

Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

Table 9.5.: Visualization Generation Approach (BiZZdesign Architect)

Visual Customization and Layouting

Caption
Color
Orientation
Position

Shape

Customization

Size
Other
Automated

Manual

Other

Layout

Table 9.6.: Visual Customization (BiZZdesign Architect)
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Import/Export of Visualization Configurations

BiZZdesign

EA Tool
Format Import Export Suite

CSVv
JSON
ODBC
XMI
XML
XLS(X)
TXT
Other

Table 9.7.: Configuration Import/Export (BiZZdesign Architect)

9.4. Information Model

Information Model Type

Full Schema
Configurable Building Blocks
User-defined

Subclassing/class inheritance

Table 9.8.: Information Model Type (BiZZdesign Architect)

Model element

Operation Classes Attributes Relationships Cardinality Type Access
Constraints  Constraints Rights

Create
Modify
Delete
Copy
Merge

Move

Table 9.9.: Information Model Flexibility (BiZZdesign Architect)
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9.5. Interoperability

BiZZdesign .
Pyl Import Mechanisms
Suite
Pull
Push
Other

Table 9.10.: Import Mechanisms (BiZZdesign Architect)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

Table 9.11.: Interoperability with Third Party Tools (BiZZdesign Architect)

138
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Data & Schema Import/Export

BiZZdesign

EA Tool
Format Import Export Import Export Suite
(Data) (Data) (Schema)  (Schema)

CSV
JSON
TXT
XMI
XML
XLS(X)
OData
Other

Table 9.12.: Data & Schema Import/Export (BiZZdesign Architect)

Model Element Import/Export

Model Element Import Export

Classes

Objects
Relationships
Attribute Definitions
Attribute Values
Access Rights

Roles

Other

Table 9.13.: Model Element Import/Export (BiZZdesign Architect)
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9.6. Visualization Examples of BiZZdesign Architect

BiZZdesign Property table: functional_quality, technical_guality, operational_since, ... E
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— &] |Document Information System medium | high 01-01-2003  unknown 01-01-2012
— &] |Intermediary administration application |unknown | unknown Invalid date  batch 01-09-2009
= & |Intermediary administration module unknown | low Invalid date  batch 10-07-2010
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Figure 9.2.: Matrix of the BiZZdesign Architect

Themes & — 8 X
BEEEB e 1 @ v
E‘ = Business model diagram % B Dema overvisw % Eﬁmmmm~m = -
: | Frant Office functions
| |
=
. Contracting (-1} Agset portiolo managamart o Client reporting 1= ( Saks &trading 1)
=) = (=9 =)

E:r:::T Establsh partialo Rapart fund Buy/sel furd = .
= et strategy performance — assals =
s}
ey | ) A R (=

Contract Compassa Repart portfolio Buylsel fund
e | mistual fund partfola parforrnanca shares B
E FATAY i
> A

Personal portfalio G Mustuz! fund =) Buy/eell ||
Eﬁ\ mariagernent managamant personal sesets
o
E .
E. Estabish perscnal Establish fund
r investment strategy vestment strategy
[
Compose fund
. . L
il i G
| Back Office ions
K | — -
[fengisns <[ [} BruUpE==|AA EEW
Far Help, press L | | ChDocumenten BZZdesigniKiansen Gerneri | nwandeoberd | il 100% o U
m—

140 Figure 9.3.: Cluster Map of the BiZZdesign Architect



9. BiZZdesign Architect (BiZZdesign)

q Eile [Edit Wisw Stetistics  Analyses Checks  Boadmap  Requicements IDM  Business model BPMM  Tram  Opticns Help Debug

asda s s s Baonass /il B0 sBa--B0 B oBEE

[ | Mocel packages 2 x| i Business madel diagrom X 8L Demo overview % | gk Plateay time line X
]_‘}L|§earthinmnde!bmwser D =

BiZZdesign

EA Tool
Suite

P <l Enterprise Architecturs
il (& ABC BMC

]
Plateau time line

-

Integratod AEC high-revenue mutual tund |

Integrated assel management

Set-up integrated ozset ranogement
ABC high-mvenue mutisl fund
Integratod ordoring and reparting A =
Real-time moritoring and repacting & [
Intogratad ordering and reporting & E———
pE———
=———————— |

Intermet channe! for {reding and reparting B

Intarmel channel for tading and reporting A

Feal-tma manitaring and reparting A

. FI ]
l'.a e
i s i
[enisns - | p |2 BZO5E==ANEZ |8
| = S o T DR
I.Fm Help, press FL Mnd=|,mhg=mmh | c:munmmnmam% M h g o i 100% = 0

Figure 9.4.: Timeline of the BiZZdesign Architect

Team Optinhs Help D Themes® &) - & X

Wiew Ambar i ion and mi
Modsl packages # X WIoverview X |5 Data How betweenapplicati... X, -
(& | Search in model browser fa} & r
Sk || demonstration model Profit
#.[L1] DependencyRelations
I profit Encerprise Architectur — 1 SHAREEMAR B
{=4 Profit Process and data moc (= R ; ¥ i | A W‘I’i
A T e system fou Ssyste
( Ta] =l

-

1 i} (3 ] m
Furl-i; — | |C."‘ BiZZdesigr!iKlartenid b U
h .

Figure 9.5.: Flow Diagram of the BiZZdesign Architect

141



9. BiZZdesign Architect (BiZZdesign)

e Analyses £hccis \E.oiﬁnw Muimnl:nh’ TOM  Business model EPMN Team Options Help Debug
22d - %0 gBa &80 oEZOEm

anusmodehiaglam = ‘Bemowswew = @Slmx_]xpw;ﬁswaw x B Business model diagram X

EA Tool 2| @ Secorchinmedetbowser 0

134 o * ABC Asset Management
bu]tk‘ & Enterpnise Architecture
{8 ABC BMIC L i L
: Use cased Gartner 2013 Lo ikt JROFCRt el i
%8 Use Case L. rules
i (& Business model use cast | | "
&[5 Architecture use case 1 “ = Score cand: Business valus X B D
(&£ Cross-model relafions e ==

1 User oganisatin

> 2011 >> 2042 )> a3 >2 1.1.1.Mumber o Lgars 4 3 2 2 =

1.3 2Rlisk for the orgariation 516 2 1
1.2Busiress proces ses
m:;;: L& Lot CAM L 12.1.Conti to ar d a3 211
12 .2 Strategic sgnment 3 3 2 1
. - = 12 Slroortance ke o sppbcations 4 3 211
Saesforcs B : me1m 53” 12 4 Depandency on othee ppecatons L] 4 k] 2
: I 13 8 Funchonal coversgs @ 4 ] 2
o e 1.1Funstional quaity I
13.1Image {user exparienas) 2 | 2 1 1
12204t quakty 4.1 2 201
13 3Usar documentation al s 2 1
4 E 2 1

134 Knadecka leyvel

and mi ati Team  Options

xé,-a “‘wﬂ

| Sewrch in modet broveser ]

= demenstration model Profit
,'J | DependencyReations.
y. Eﬂ Profit Enterprise Architectur
[ Profit Process end dats moc

Figure 9.7.: Graph of the BiZZdesign Architect

142



9. BiZZdesign Architect (BiZZdesign)

I-Emh reate ax m Crows Fo _lnglul_ M_ ﬁbéhmm x

Graphic shapes ¥ BiZZdesign
| ERD Crows Foot £ — Er\ T()()l

o | | Suite
I | #  Employee_ld ? } i #  Employes_Type ID

ERDRelationsDomain & ! +  Employee_Name | erpiomaios +  Employee_Type

s A p 1+ Employee_Password |+ Atrbute

| 4+  Employes_Usemame
]+F Employee_Type_|D

} % ProjectiD

|+ Preject_Name

|+  Project_Start_Date
+  Project_End_Date
4+ Project_Memo

| +F Employee_ID

Figure 9.8.: ER Diagram of the BiZZdesign Architect

Myﬁ#&wr %3 ol Buginess medel dﬁgmm x L. Demo overvizn ¥ 3 Strategic projects overview ¥ #a Businecs model dlaglam A |W 4rs
=) Emrdnhnmdcfbmwser 0 == .
ABC Asset Management = s et R e

B Enterprise Architecturs

Project resoune usage

g g ARC BMIC 10 an2 a2 I’JIJ'J NjiJl‘ A e s s 1wz |||’.‘:\. 12 |£'_ﬂ|£
Use case I Gartner 2013 | |
| |
| |
N | |
ProjectZ
Prjocty X
Pajct 3 | |

|
P P10 Fiembfirin st rmcibcsing f 2
Progect PS: fssitimaasaet mpoting X | T | |
Froject PT. Itogalion of kel ropuatiog e
Dicioct PR fningratioe of femsh nelaring nsrvicen %
Froject Pla Eraie semet s clamiel =
Projest Pl hitsgrafs assed mansgeenent | |
Frsjact P2 Batan mfagratnd secst ranagamant %
Faject P Higirevenus muma fand = |
wm.mg..mnw-m.gm.x' i

|
-
-
= I
i |
=
o il
=
>
16 -
5
1 .

srchec ll
Prgec 2pace [l
Seftvare ozveicpe Bl
Beyord capeciy B
<
|
I
B |
e
pr—
i |
N=
27—
|
™
=

13 E
] [
4] m ] 3 -
T : .
[-_sginnnsn' - |.ﬂ§] |

1l s J

Figure 9.9.: Bar Chart of the BiZZdesign Architect

143



9. BiZZdesign Architect (BiZZdesign)

T Themes™ i = 5 X

BiZZdesign

| @ seorchin model bromser

+ | Model packages 3 % lermine claim admissi

EA Tool

Suite

- The Pizze Collaborabon

demenstration model Profit

A _ale)

| BPMN sxemples

il

File

=

LA i EH dwl s
Edit  View  Amber DM

Model packages rx

Search in model browser D

demonstration model Profit
' | Archisurance Claims
g™ ArchiSurance Claims decisic
- 2 ArchiSurance Claims proces

i

EFNIN

Graphic shapes
UML class

bDEe¢ %

Ralaf Z

E  UML class views

ArchiSurance Claims proces

P

m

-

144

niky/

Figure 9.11.: UML Diagram of the BiZZdesign Architect




9. BiZZdesign Architect (BiZZdesign)

| Eommn Bequitements TOM . Business model lm Team ﬂnllons Helg

| Seorch in model browser

e
i}
[i]

ik

e
agh

T

ABC feset Management

3 Erterprise Architecture
® ABC BMC

Strategic progcts overview

Conlig

L3

Maniar

Strategh: valus

Recormdi

®

Projpca +

(1) Proec P1: Hgh-aevenue mtegrated assst management
(Z) Project P2 Vigh-mvenise mursi fund
(@) Projct i Bat-up intagrated assat menegament
(&) Progecn P4 Integrate assat managemert
() Projeer Fha: Ensbie nemet as a channel
(E) Progect it Add intemet 2 a channei
(T} Propet P Intagraticn of lecal sxdamg servicas
() Progect P Integration of ical repoding sences
(T} Pregeet FE: Final i assst wparting
(i) Propect £8 Raalime assot mankaring
) Promet
(3 Prope2
Gosks +
1 High-revenue mutual funcs
Iy rep orting al st pernmance
Incruase procuct rnge
Loc reprecents ves

@ Recicad management cusis

|§ English *

<1 [

If?r.*.‘*e'n..g.r%‘.s!‘i-

Figure 9.12.: Bubble Chart of the BiZZdesign Architect

Figure 9.13.:

o pages N
Search in model browser

gl h.vandenberg's Model package 1

* demonstratien model Profit

-7 DependencyRelations
LE Profit Enterprise Architecture

- Generated views
- Goals and principles
'%9 Business capabilities

[ Acceptance
m Assessment
{~] Contracting

-[] Customer relations
[~ Financial handling
[~ Collecting

[ Invoicing
A1 ma

- '— Relations
Bl’//h Asset managernent
ﬁ Risk management
m Treasury
[_j[fq Claims handling

ﬁ Contract changes
m Customer changes

il ]

*

m

-

Treeview of the BiZZdesign Architect

145

BiZZdesign
EA Tool
Suite



9. BiZZdesign Architect (BiZZdesign)

File Edit View Statistics  Analyses Checks Roadmap Bequirements TDM  Businessmaodel BPMM  Team  Optiens Help Debug Themes &) = & X

on) [IE
=) T = T E = T =~ T 3 B o
EA Tool [ EEEEISESERS =R e | SR Ra i == |- ia] (U] e e s
. T | Mol packages - 3 X fic projects overview X 5% Business model diagrem X 80 D jonview X 53 Selected % L3l Prejectemsts X 4 b=
S],lite ‘; @ Searchin model brovser o -
s ([ ABC Asset Management Al
=3 Erterprise Architecture
| @8 ABC BMC Project costs
it Use cazz L Gartmer 2013

Priject P2 Hgh-evenue mulual fund

l

Pragect P4 Intagrats assst managamant
Propact P9 Fialilm s el ol ing

Progect B8: Intagraton of boal erenng sanvices:

Progect BT Irtisgratin of beal repeding sefvic et

2909000

Propect PEb: Add Internet as achannel

Total costs: EUR 435000

I
i

| Bru@lEsS|aREES
F | cADacumenten BiZZdsign’ Klanten Gertned M hvandenberd |

Figure 9.14.: Pie Chart of the BiZZdesign Architect

- P TS & i =

i | ') : o
i P i " i y
1 s maidn s ] 1 I
| - 1

4 -
== Eh
-:_.ﬁ--- ST d - S
I
= ==
B
id
[ -
[- B + o=
& - -
El

Figure 9.15.: Dashboard of the BiZZdesign Architect

146



9. BiZZdesign Architect (BiZZdesign)

IS File Edit View Statistes Analyses Checks Boadmap Requirements TOM  Busines:model SPMN  Tesm  Options Halp Dabug
[EEddis oS o Fhzhase 7 %0 (o0
Fa

Themes @ _ =5 X

el e (s al el oA e e S EA Tool

—

BiZZdesign

. | Model packages 2 x| x BIDemnoveniew X Uyl Stategic piojects overvien X 5w Business model diagiam % 0 Demanstration view % E4rS .
(@ | Search in modet hrowser o L 7] - ulte
[ Enterprise Architecture
1B ABC BMC
i Lise cas= 1 Gartner 2013 Measurement of customer expernience
Bureaucracy
@ Coversiey
, Crmplayee suney
Sarvice expearience Delivery time
Reachability Oreerifig time
A
< i, e
[ rentation
fengin= |8z} - B (270 5|===Akl: s
For Hielp, press FL  Model package ABC Asset 1] iffdesi
e ——

Edit View Amber ArchiMate ! and I Team Outloris Help % Themes = & = & %
Maodel packages 0 x bility % o Claim handfing % 22 Claim handling X BHUML classview % 2% Business model diagram % 22 Collaboration %4 b =
3 E| Search in model browser jo] -

S " demonstration madel Profic

-] DependencyRelations

(=] g Frofit Enterpnze Architectur

Q Frofit Process and data moc

g0 Claim settlement

-E Submit claim

o O [

5. (3R Acceptance
() Erarmination
B3 Payment

- By Business functions

.. Process roles

[ ]

Registration

m

|
e |

B Datatypes
% Datetype dizgram
3] Archiurance Claims
b PRO-fit

e BPMN examples

H '\.-\‘:r |

N
o

For Help, pressFL  Sub process Regis
i

Figure 9.17.: EPC Diagram of the BiZZdesign Architect
147



9. BiZZdesign Architect (BiZZdesign)

Team  Options  Helo © Themes® g = @ X ||

i Eat  Miew  Amoer ibat 1 1an and migra 1
. . [ [Mioss peciases 8% Bouerview x 8 Layereduiew x| i
BiZZdesign E| @ Seorchmmcdetironse: 7 -
{==} 1=
EA Tool [ @ demenstration mode! Profit Citorvar:

¢ e[ DependencyRelations
{1 Profit Encerprise Architectur
§ i %) Profit Process and dats moc
ArchiSurance Claims

PRO-fit

BN cxamples

Suite

Model browser

[ arehitdate-model
E Bedrifsizag Location v
‘@e Apgplicatizlaag |

Calor

Lin¥

v

Selact

|_|&nba

Expenses

2011 -2012

Figure 9.19.: Line Chart of the BiZZdesign Architect

148



9. BiZZdesign Architect (BiZZdesign)

H BiZZdesign
Scenario scores YA T
Suite
400 - ,/" m=fe=13-2a-3a
350 -
i e alll=13-2a-3b
300 - e i
U # -2h-
Tz 250 - * (,d *la 2b 3a
£ 200 4 $ . =H=13-2b-3b
3 150 - =H=1b-2a-3a
100 - ,,f" w==1h-2a-3b
5014 == 1h-2b-3a
0+ : ' ' ! e 1b-2b-3b
200000 250000 3p0QQ0 350000 400000
0OSs1is

Figure 9.20.: Scatter Chart of the BiZZdesign Architect

|2 At I5A

@M Fle Edl View e Options: Help Debug B
HEET I =
B - odielfiagrainy 211 58 Do esview | g } =

._u.j

i

| “# Dosumentsbion',
fengens < i Jaripl===ARE= 8

| | EDocumenten B2 Zdsigr anter Gartrenit] frvanden

beed -t 35 e e

Figure 9.21.: Geographic Map of the BiZZdesign Architect

149



9. BiZZdesign Architect (BiZZdesign)

Edit Wiew Business model Team Oiptions Help = Themes™ -

R e eplicatons iy Glomany 0 i Beimmine <l sy & o Chemitanig S i cembanding < GHUME ciesion S Y -
£ Busine ss maded convas 5
il demenstration model Profit | Kew portners (‘?!JE Koy artivi ties 1%' Value pireipes s

BlZZ(I@Hl” n : | Scorch in et broveser

ArchiSurance Claims
PRO-fit

Clianarels i i

Ui structure: ‘ fevenne streunes &:
“ |

@tc’t
[i2Pecumertation’,

For Help, press FL | | CAProgram e G2 ZiecigrArchieci4 homndenoed _ mtt miz o D vl

y

[l ArchiMate-companent = Y %
& 0 C # B httpsyydldropboxusercontentoom/iy/ 1722008 et Jhtmlfaz_repartsts

BiZZdesign W Pme
Model browser )
& ArchiMats-modal

i) Badrijisiaag

l2-'-ﬂﬂn;‘lzx:hcatielaag
e

5P Purchasa ...

Figure 9.23.: Treemap of the BiZZdesign Architect

150



9. BiZZdesign Architect (BiZZdesign)

BiZZdesign

/5 ArchiMate-component

| € C A & hupsy//dl.dropboxusercontent.com/u/1722008/etom220v1/html/aa_reportstarthtml

Model browser
S prchivate-model
E:""?i? Bedrifslaag
E;|'g;"\pplicatielaag
Rl Oeriew

| =
Tl | =

EA Tool
Suite

cervice S/P
management

to

Figure 9.24.: Tag Cloud of the BiZZdesign Architect

151



BiZZdesign

EA Tool
Suite




Corporate

CHAPTER 10 Modeler

Suite

Corporate Modeler Suite (Casewise)

Contents
10.1. Background Information . ... .. ... ... ... ... ..., 154
10.2. Visualization Capabilities . ... ... ... ... ... ... ..., 155
Visualization Import/Export File Formats . . . . . . .. .. ... ... ... 155
10.3. Visualization Configuration . .. ... ... ... ........... 155
Binding . . . . .. 155
Generation Approach . . . . . . . ... oL o 156
Visual Customization and Layouting . . . . . . ... .. ... ... . .... 156
Import/Export of Visualization Configurations . . . . . .. ... ... ... 157
10.4. Information Model . . . . . . . . . . . . 0 i i i i i ittt e e e 157
Information Model Type . . . . . . . . . ... 157
10.5. Interoperability . . . . . . . . . . . . e e e e e e e 158
Import Mechanisms . . . . . . . . .. ... 158
Third Party Tools . . . . . . .. . . . 158
Data & Schema Import/Export . . . . . ... ... ... L. 159
Model Element Import/Export . . . . . ... ... ... ... 159
10.6. Visualization Examples of Corporate Modeler Suite . .. ... .. 160

153



Corporate
Modeler

Suite

10. Corporate Modeler Suite (Casewise)

Casewise Ltd was founded in 1989 and has more than 20 years of experience in the EA domain.
The company is vendor of Corporate Modeler Suite which is offered in version 2011.4 at the
editorial deadline. Corporate Modeler Suite supports 10 out of 26 visualization types. At
the editorial deadline Casewise Ltd could not provide us with high resolution screenshots.
However, we included preliminary versions that have been provided by Casewise Ltd in the

course of the initial EA Tool Vendor Survey.

Casewise Ltd advocates a top-down approach and thus can be regarded more business focused
than other tools. This is also reflected in the companies slogan “Generating insights into your

business — not just models”.

10.1. Background Information

Vendor

Founding year

Years active in EA market

Number of employees

URL

Table 10.1.: Vendor Information of Casewise Ltd

Casewise Ltd

1989

20
51-250

WWW.casewise.com

Tool Name Corporate Modeler
Suite
Version 2011.4
Client Platforms Windows
MacOS
i0S

Deployment Approach

EA Frameworks

Table 10.2.: General Information (Corporate Modeler Suite)
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Windows Mobile

Desktop

Server

ArchiMate
DoDAF
IAF
MODAF
Other

Linux
Browser
Android
Other

SaaS
Other

NAF
PEAF
TOGAF

Zachman
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10.2. Visualization Capabilities

Visualization Import/Export File Formats

Table 10.3.: Visualization Import/Export File Formats (Corporate Modeler Suite)

Format Import

Export

BMP
DOC(X)
HTML
JPG/JPEG
PDF

PNG
PPT(X)
SVG
VSD(X)
Other

10.3. Visualization Configuration

Binding

Loose coupling between model

elements and visualizations
Schema Bindings

Data Filter

Other

Table 10.4.: Binding (Corporate Modeler Suite)
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10. Corporate Modeler Suite (Casewise)

Generation Approach

Model-Driven

Form-Based

Corporate Scripting
Modeler .
. Manual Drawing
Suite

Other

Table 10.5.: Visualization Generation Approach (Corporate Modeler Suite)

Visual Customization and Layouting

Caption
Color
Orientation

Position

Customization

Shape

Size

Other
Automated

Manual

Other

Layout

Table 10.6.: Visual Customization (Corporate Modeler Suite)
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Import/Export of Visualization Configurations

Format Import Export

CSV Corporate
JSON Modeler

ODBC Suite

XMI
XML
XLS(X)
TXT
Other

Table 10.7.: Configuration Import/Export (Corporate Modeler Suite)

10.4. Information Model

Information Model Type

Full Schema
Configurable Building Blocks
User-defined

Subclassing/class inheritance

Table 10.8.: Information Model Type (Corporate Modeler Suite)

Model element

Operation Classes Attributes Relationships Cardinality Type Access
Constraints  Constraints Rights

Create
Modify
Delete
Copy
Merge

Move

Table 10.9.: Information Model Flexibility (Corporate Modeler Suite)
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10.5. Interoperability

Import Mechanisms

Corporate Pull
Modeler Push
Suit
e Other

Table 10.10.: Import Mechanisms (Corporate Modeler Suite)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

Table 10.11.: Interoperability with Third Party Tools (Corporate Modeler Suite)
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Data & Schema Import/Export

Format Import Export Import Export
(Data) (Data) (Schema)  (Schema)

Corporate
CSv Modeler

JSON Suite
TXT

XMI

XML

XLS(X)

OData

Other

Table 10.12.: Data & Schema Import/Export (Corporate Modeler Suite)

Model Element Import/Export

Model Element Import Export

Classes

Objects
Relationships
Attribute Definitions
Attribute Values
Access Rights

Roles

Other

Table 10.13.: Model Element Import/Export (Corporate Modeler Suite)
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10. Corporate Modeler Suite (Casewise)

10.6. Visualization Examples of Corporate Modeler Suite
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10. Corporate Modeler Suite (Casewise)
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11. Enterprise Architect (SparxSystems Ltd)

Sparx Systems Pty Ltd was founded in 1999 and has more than 10 years of experience in the
EA domain. The company is vendor of Enterprise Architect which is offered in version 10 at
the editorial deadline. Enterprise Architect supports 10 out of 26 visualization types. Sparx
Systems Pty Ltd presents an EA tool that centers around Unified Modeling Language (UML).
The extensions made by Sparx Systems Pty Ltd are conform to the UML profile mechanism.
Besides UML, further standard notations such as for instance ArchiMate, Business Process
Modeling Notation (BPMN), SysML or others are also supported. The Enterprise Architect
may not only serve as an EA tool but also is meant to cover modeling needs in the course
of requirements engineering and operations. The standard notations can be extended with
customized shapes. The Enterprise Architect offers a shape script editor that lets users define
custom shapes using a DSL. Besides that, cliparts in terms of metadata, e.g. Windows
Metafile (WMF) or Windows Enhanced Metafile (EMF), can be imported to extend the
build-in symbols.

11.1. Background Information

Vendor Sparx Systems Pty Ltd
Founding year 1999

Years active in EA market 10

Number of employees 11-50

URL WWWw.sparxsystems.eu

Table 11.1.: Vendor Information of Sparx Systems Pty Ltd
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11. Enterprise Architect (SparxSystems Ltd)

Tool Name Enterprise Architect
Version 10
Client Platforms v~ Windows X Linux
X MacOS X Browser
X i0S X Android
X Windows Mobile v~ Other
Deployment Approach v~ Desktop X SaaS
v/ Server X Other
EA Frameworks v/ ArchiMate v/ NAF
v~ DoDAF X PEAF
v/ IAF v/ TOGAF
v MODAF v/ Zachman
v~ Other

Table 11.2.: General Information (Enterprise Architect)

11.2. Visualization Capabilities

Visualization Import/Export File Formats

Format Import Export
BMP v v
DOC(X) v v
HTML v v
JPG/JPEG v v
PDF v v
PNG v v
PPT(X) 4 X
SVG v X
VSD(X) v X
Other v v

Table 11.3.: Visualization Import/Export File Formats (Enterprise Architect)
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11. Enterprise Architect (SparxSystems Ltd)

11.3. Visualization Configuration
Binding

Loose coupling between model v
elements and visualizations

Schema Bindings v
Data Filter v
Other v

Table 11.4.: Binding (Enterprise Architect)

Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

x NN NN

Table 11.5.: Visualization Generation Approach (Enterprise Architect)

Visual Customization and Layouting

Caption
Color
Orientation
Position

Shape

Customization

Size
Other
Automated

Manual

Other

Layout

N N N N N N

Table 11.6.: Visual Customization (Enterprise Architect)
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11. Enterprise Architect (SparxSystems Ltd)

Import/Export of Visualization Configurations

Format Import Export
CSV v v
JSON X X
ODBC 4 X
XMI v v
XML v v
XLS(X) v v
TXT v v
Other v v

Table 11.7.: Configuration Import/Export (Enterprise Architect)

11.4. Information Model

Information Model Type

Full Schema 4
Configurable Building Blocks v
User-defined v
Subclassing/class inheritance v

Table 11.8.: Information Model Type (Enterprise Architect)

Model element

Operation Classes Attributes  Relationships Cardinality Type Access
Constraints  Constraints Rights
Create 4 v v v v v
Modify v v v v v v
Delete v v 4 v v v
Copy v v v v v v
Merge v v v v v v
Move v v v v v v

Table 11.9.: Information Model Flexibility (Enterprise Architect)
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11. Enterprise Architect (SparxSystems Ltd)

11.5. Interoperability

Import Mechanisms

Pull v
Push v
Other v

Table 11.10.: Import Mechanisms (Enterprise Architect)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

S R N N N N N N N NN

Table 11.11.: Interoperability with Third Party Tools (Enterprise Architect)
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11. Enterprise Architect (SparxSystems Ltd)

Data & Schema Import/Export

Format Import Export Import Export
(Data) (Data) (Schema)  (Schema)
CSV v v v v
JSON X X X X
TXT v v v v
XMI v v v v
XML v 4 v v
XLS(X) X v X v
OData X X X X
Other v X X X

Table 11.12.: Data & Schema Import/Export (Enterprise Architect)

Model Element Import/Export

Model Element Import Export
Classes v v
Objects v v
Relationships v v
Attribute Definitions v v
Attribute Values 4 v
Access Rights v v
Roles 4 v
Other v v

Table 11.13.: Model Element Import/Export (Enterprise Architect)
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11. Enterprise Architect (SparxSystems Ltd)

11.6. Visualization Examples of Enterprise Architect
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11. Enterprise Architect (SparxSystems Ltd)
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11. Enterprise Architect (SparxSystems Ltd)
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11. Enterprise Architect (SparxSystems Ltd)
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11. Enterprise Architect (SparxSystems Ltd)
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12. Envision VIP (Future Tech Systems)

Future Tech Systems, Inc. was founded in 1987 and has more than 13 years of experience
in the EA domain. The company is vendor of Envision VIP which is offered in version 10.8
at the editorial deadline. Envision VIP supports 17 out of 26 visualization types. Envision
VIP allows to create any new visualization with associated models, objects, and attributes.
Customization facilities are very user-friendly making extensive use of intuitive dialog boxes,
drag-and-drop capabilities from other existing classes, models, attributes, templates, etc.
While Future Tech Systems, Inc. does offer XML import/export capabilities for literally all
project and model configuration information, they claim to provide even more user friendly
ways of importing and/or exchanging information from both internal and external informa-
tion sources. Envision VIP supports all well-known EA frameworks. Additional stakeholder
viewpoints/perspectives can be added and integrated at any time.

12.1. Background Information

Vendor Future Tech Systems, Inc.
Founding year 1987

Years active in EA market 13

Number of employees 11-50

URL www.future-tech.com

Table 12.1.: Vendor Information of Future Tech Systems, Inc.

Tool Name Envision VIP

Version 10.8

Client Platforms Windows X Linux
X MacOS Browser
x 108 X Android

X Windows Mobile X Other

Deployment Approach Desktop X SaaS
Server X Other

EA Frameworks ArchiMate NAF
DoDAF PEAF
IAF TOGAF
MODAF Zachman
Other

Table 12.2.: General Information (Envision VIP)
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12. Envision VIP (Future Tech Systems)

12.2. Visualization Capabilities

Visualization Import/Export File Formats

Format Import Export
BMP X
DOC(X) X v
HTML X v
JPG/JPEG X X
PDF X v
PNG X X
PPT(X) X X
SVG X X
VSD(X) X v
Other X v

Table 12.3.: Visualization Import/Export File Formats (Envision VIP)

12.3. Visualization Configuration

Binding
Loose coupling between model v
elements and visualizations
Schema Bindings v
Data Filter 4
Other v/

Table 12.4.: Binding (Envision VIP)
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12. Envision VIP (Future Tech Systems)

Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

SN % xS

Table 12.5.: Visualization Generation Approach (Envision VIP)

Visual Customization and Layouting

Caption
Color
Orientation

Position

Customization

Shape

Size

Other
Automated

Manual

Other

Layout

NS N SN S NS SN S S S

Table 12.6.: Visual Customization (Envision VIP)
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12. Envision VIP (Future Tech Systems)

Import/Export of Visualization Configurations

Format Import Export
CSV v v
JSON X X
ODBC X X
XMI X X
XML v v
XLS(X) v v
TXT v v
Other v v

Table 12.7.: Configuration Import/Export (Envision VIP)

12.4. Information Model

Information Model Type

Full Schema 4
Configurable Building Blocks v
User-defined v
Subclassing/class inheritance 4

Table 12.8.: Information Model Type (Envision VIP)

Model element

Operation Classes Attributes  Relationships Cardinality Type Access
Constraints ~ Constraints Rights
Create v v v v v v
Modify v v v v v v
Delete v v v v v v
Copy v v v v v v
Merge v v v v v v
Move v v v v v v

Table 12.9.: Information Model Flexibility (Envision VIP)
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12. Envision VIP (Future Tech Systems)

12.5. Interoperability

Import Mechanisms

Pull v
Push v
Other v

Table 12.10.: Import Mechanisms (Envision VIP)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

SN SN SN N NSNS NN SN SN SN

Table 12.11.: Interoperability with Third Party Tools (Envision VIP)
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12. Envision VIP (Future Tech Systems)

Data & Schema Import/Export

Format Import Export Import Export
(Data) (Data) (Schema)  (Schema)
CSV 4 v v v
JSON X X X X
TXT v 4 X X
XMI X X X X
XML v v 4 v
XLS(X) 4 X X X
OData X X X X
Other Microsoft X 4 v
Word
Docu-
ment
Format
(DOC/-
DOCX)

Table 12.12.: Data & Schema Import/Export (Envision VIP)

Model Element Import/Export

Model Element Import Export
Classes v v
Objects v v
Relationships v v
Attribute Definitions v v
Attribute Values 4 v
Access Rights v v
Roles 4 v
Other 4 v

Table 12.13.: Model Element Import/Export (Envision VIP)
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12. Envision VIP (Future Tech Systems)

12.6. Visualization Examples of Envision VIP
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12. Envision VIP (Future Tech Systems)
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12. Envision VIP (Future Tech Systems)
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12. Envision VIP (Future Tech Systems)
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12. Envision VIP (Future Tech Systems)
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12. Envision VIP (Future Tech Systems)
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12. Envision VIP (Future Tech Systems)
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12. Envision VIP (Future Tech Systems)
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12. Envision VIP (Future Tech Systems)
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iteraplan

13. iteraplan (iteratec)

iteratec GmbH was founded in 1996 and has more than 13 years of experience in the EA
domain. The company is vendor of iteraplan which is offered in version 3.2 at the editorial
deadline. iteraplan supports 13 out of 26 visualization types. iteraplan is known in the EA
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Figure 13.1.: Form-based Visualization Wizard of iteraplan

community for its open-source version as it is an ideal candidate for low-budget EA initiatives.
Besides the open-source community edition, iteraplan is offered as enterprise edition that
includes more sophisticated features like import of data from third party information sources,
Lightweight Directory Access Protocol (LDAP) interfaces, access rights and role management,
etc. iteraplan features a build-in best-practice EA information model and, thus, enables for a
quick start to EA management. In practice, we experienced that EA practitioners often use
the well-written and hands-on guides by Hanschke, e.g. [Hal0]. These books also represent
the guidelines and vision for the future development of the open-source tool iteraplan. In
iteraplan, a wizard facilitates the configuration of visualizations (cf. Figure 13.1). This way,
end-users can configure queries that define the data to be visualized. Multiple export formats
complement the offering of iteratec GmbH.

13.1. Background Information

Vendor iteratec GmbH
Founding year 1996

Years active in EA market 13

Number of employees 51-250

URL www.iteratec.de,

www.iteraplan.de

Table 13.1.: Vendor Information of iteratec GmbH
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13. iteraplan (iteratec)

Tool Name
Version

Client Platforms

Deployment Approach

EA Frameworks

iteraplan
3.2
Windows
MacOS
i0S
Windows Mobile

Desktop

Server

ArchiMate
DoDAF
IAF
MODAF
Other

Linux
Browser
Android
Other

SaaS
Other

NAF
PEAF
TOGAF

Zachman

Table 13.2.: General Information (iteraplan)

13.2. Visualization Capabilities

Visualization Import/Export File Formats

Format

Import

Export

BMP

DOC(X)

HTML

JPG/JPEG

PDF
PNG

PPT(X)

SVG

VSD(X)

Other

Table 13.3.: Visualization Import/Export File Formats (iteraplan)
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13. iteraplan (iteratec)

13.3. Visualization Configuration
Binding

Loose coupling between model
elements and visualizations

Schema Bindings
Data Filter
Other

Table 13.4.: Binding (iteraplan)

Generation Approach

iteraplan

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

Table 13.5.: Visualization Generation Approach (iteraplan)

Visual Customization and Layouting

Caption
Color
Orientation
Position

Shape

Customization

Size
Other
Automated

Manual

Other

Layout

Table 13.6.: Visual Customization (iteraplan)
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13. iteraplan (iteratec)

Import/Export of Visualization Configurations

Format Import Export
CSV

JSON

ODBC

XMI

XML

XLS(X)

TXT

Other

Table 13.7.: Configuration Import/Export (iteraplan)

iteraplan

13.4. Information Model

Information Model Type
Full Schema

Configurable Building Blocks
User-defined

Subclassing/class inheritance

Table 13.8.: Information Model Type (iteraplan)

Model element

Operation Classes

Create
Modify
Delete
Copy
Merge

Move

Attributes

Relationships Cardinality
Constraints

Type Access
Constraints Rights

Table 13.9.: Information Model Flexibility (iteraplan)
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13. iteraplan (iteratec)

13.5. Interoperability

Import Mechanisms

Pull
Push
Other

Table 13.10.: Import Mechanisms (iteraplan)

Third Party Tools

Business Intelligence Tools

iteraplan Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

Table 13.11.: Interoperability with Third Party Tools (iteraplan)

198



13. iteraplan (iteratec)

Data & Schema Import/Export

Format Import Export Import Export
(Data) (Data) (Schema)  (Schema)

CSV
JSON
TXT
XMI
XML
XLS(X)
OData
Other

iteraplan

Table 13.12.: Data & Schema Import/Export (iteraplan)

Model Element Import/Export

Model Element Import Export

Classes

Objects
Relationships
Attribute Definitions
Attribute Values
Access Rights

Roles

Other

Table 13.13.: Model Element Import/Export (iteraplan)
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13. iteraplan (iteratec)

13.6. Visualization Examples of iteraplan
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13. iteraplan (iteratec)

ieraplan Master plan Diagram m
Centant: Froject - Information Systems

iteraplan

Figure 13.4.: Timeline of iteraplan
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Figure 13.5.: Flow Diagram of iteraplan
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13. iteraplan (iteratec)
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13. iteraplan (iteratec)
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13. iteraplan (iteratec)

terapian Portfolio Diagram - Report Date D1/2%/2014 12:04
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Figure 13.14.: Scatter Chart of iteraplan
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Layer8 (Layer8-Solutions)
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14. Layer8 (Layer8-Solutions)

Layer8-Solutions GbR was founded in 2011 and has more than 2 years of experience in the
EA domain. The company is vendor of Layer8 which is offered in version 3 at the editorial
deadline. Layer8 supports 14 out of 26 visualization types. Layer8 is a niche player in the
EA tool market. The tool comes as a native desktop application for the Windows platform
and has strong capabilities for the documentation of information flows, simulation of changes
(impact analyses), and automated import of IT infrastructure information. Layer8 provdies
a scalable web-based collaboration platform for sharing, consuming and controlling visualized
information across the organization. Layer8-Web is fully integrated into the Layer8 desktop
application.

14.1. Background Information

Vendor Layer8-Solutions GbR,
Founding year 2011
Years active in EA market 2
Number of employees 11-50
Layer8 URL www.layer8-solutions.de

Table 14.1.: Vendor Information of Layer8-Solutions GbR

Tool Name Layer8

Version 3

Client Platforms Windows Linux
MacOS Browser
i0S Android
Windows Mobile Other

Deployment Approach Desktop SaaS
Server Other

EA Frameworks ArchiMate NAF
DoDAF PEAF
IAF TOGAF
MODAF Zachman
Other

Table 14.2.: General Information (Layer8)
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14. Layer8 (Layer8-Solutions)

14.2. Visualization Capabilities

Visualization Import/Export File Formats

Format Import

Export

BMP
DOC(X)
HTML
JPG/JPEG
PDF

PNG
PPT(X)
SVG
VSD(X)
Other

Table 14.3.: Visualization Import/Export File Formats (Layer8)

14.3. Visualization Configuration

Binding

Loose coupling between model
elements and visualizations

Schema Bindings
Data Filter
Other

Table 14.4.: Binding (Layer)
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14. Layer8 (Layer8-Solutions)

Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

Table 14.5.: Visualization Generation Approach (Layer8)

Visual Customization and Layouting

Caption
Color
Orientation

Position
Layer8

Customization

Shape

Size

Other
Automated

Manual

Other

Layout

Table 14.6.: Visual Customization (Layer8)
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14. Layer8 (Layer8-Solutions)

Import/Export of Visualization Configurations

Format Import Export
CSV

JSON

ODBC

XMI

XML

XLS(X)

TXT

Other

Table 14.7.: Configuration Import/Export (Layer8)

14.4. Information Model
Layer8

Information Model Type

Full Schema
Configurable Building Blocks
User-defined

Subclassing/class inheritance

Table 14.8.: Information Model Type (Layer8)

Model element

Operation Classes Attributes Relationships Cardinality Type Access
Constraints  Constraints Rights

Create
Modify
Delete
Copy
Merge

Move

Table 14.9.: Information Model Flexibility (Layer8)

211



14. Layer8 (Layer8-Solutions)

14.5. Interoperability

Import Mechanisms

Pull
Push
Other

Table 14.10.: Import Mechanisms (Layer8)

Third Party Tools

Business Intelligence Tools
Business Process Engines
Change Management Tools
Cloud Services
Layer8 Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools

Release Management Tools

Other

Table 14.11.: Interoperability with Third Party Tools (Layer8)
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14. Layer8 (Layer8-Solutions)

Data & Schema Import/Export

Format

Export
(Data)

Import Export
(Schema)  (Schema)

CSV
JSON
TXT
XMI
XML
XLS(X)
OData
Other

Table 14.12.: Data & Schema Import/Export (Layer8)

Model Element Import/Export

Model Element

Import

Export

Classes

Objects
Relationships
Attribute Definitions
Attribute Values
Access Rights

Roles

Other

Table 14.13.: Model Element Import/Export (Layer8)
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14. Layer8 (Layer8-Solutions)

14.6. Visualization Examples of Layer8
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14. Layer8 (Layer8-Solutions)
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15. leanIX (LeanIX GmbH)

LeanIX GmbH was founded in 2012 and has more than 2 years of experience in the EA domain.
The company is vendor of leanIX which is offered in version 1.7 at the editorial deadline.
leanIX supports 11 out of 26 visualization types. New in the market, leanIX features a nice
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Figure 15.1.: Data filter and Visualization of leanIX

user interface (UI) with a consistent design and support for the basic visualization types.
leanIX may convince EA experts when it comes to usability. In particular the multi-facetted
filter (cf. Figure 15.1) empowers-end users for ad-hoc analyses. The Representational State
Transfer (REST) application programming interface (API) can be used to build more complex
queries outside from leanIX in third party tools such as Microsoft Excel.

15.1. Background Information

Vendor
Founding year
Years active in EA market

Number of employees

URL

LeanIX GmbH
2012

2

1-10

www.leanix.net

Table 15.1.: Vendor Information of LeanIX GmbH
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15. leanIX (LeanIX GmbH)

Tool Name leanIX
Version 1.7
Client Platforms X Windows X Linux
X MacOS v~ Browser
X 108 X Android
X Windows Mobile X Other
Deployment Approach X Desktop v/ SaaS
X Server v~ Other
EA Frameworks X ArchiMate X NAF
X DoDAF X PEAF
X IAF X TOGAF
X  MODAF X Zachman
v~ Other

Table 15.2.: General Information (leanIX)

15.2. Visualization Capabilities

Visualization Import/Export File Formats

Format Import Export
BMP X

DOC(X) X X
HTML X v
JPG/JPEG X X
PDF X v
PNG X X
PPT(X) X X
SVG X v
VSD(X) X X
Other X X

Table 15.3.: Visualization Import/Export File Formats (leanIX)
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15. leanIX (LeanIX GmbH)

15.3. Visualization Configuration
Binding

Loose coupling between model v
elements and visualizations

Schema Bindings X
Data Filter
Other X

Table 15.4.: Binding (leanIX)

Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

NS NN

Table 15.5.: Visualization Generation Approach (leanIX)

Visual Customization and Layouting

Caption
Color
Orientation
Position

Shape

Customization

Size

Other

Automated
Manual

Other

Layout

N SN N X %X xS %

Table 15.6.: Visual Customization (leanIX)
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15. leanIX (LeanIX GmbH)

Import/Export of Visualization Configurations

Format Import Export
CSV X X
JSON X v
ODBC X X
XMI X X
XML X v
XLS(X) X v
TXT X X
Other v v

Table 15.7.: Configuration Import/Export (leanIX)

15.4. Information Model

Information Model Type
Full Schema

Configurable Building Blocks X
User-defined

Subclassing/class inheritance X

Table 15.8.: Information Model Type (leanIX)

Model element

Operation Classes Attributes  Relationships Cardinality Type
Constraints  Constraints

Create X v X X

Modify v v X X X
Delete X 4 X X X
Copy X X X X X
Merge X X X X X
Move X X X X X

Table 15.9.: Information Model Flexibility (leanIX)

Access
Rights

X

X X X X X
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15. leanIX (LeanIX GmbH)

15.5. Interoperability

Import Mechanisms

Pull v
Push v/
Other v

Table 15.10.: Import Mechanisms (leanIX)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

N N T T Y NI N S NN

Table 15.11.: Interoperability with Third Party Tools (leanIX)
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15. leanIX (LeanIX GmbH)

Data & Schema Import/Export

Format Import Export Import Export
(Data) (Data) (Schema)  (Schema)
CSV 4 X X X
JSON v 4 X v
TXT 4 X X X
XMI v X X X
XML v v X 4
XLS(X) 4 X X X
OData X X X X
Other X X X X

Table 15.12.: Data & Schema Import/Export (leanIX)

Model Element Import/Export

Model Element Import Export
Classes X v
Objects v v
Relationships v v
Attribute Definitions v v
Attribute Values 4 v
Access Rights X X
Roles 4 v
Other v X

Table 15.13.: Model Element Import/Export (leanIX)
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15. leanIX (LeanIX GmbH)

15.6. Visualization Examples of leanlX
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15. leanIX (LeanIX GmbH)
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15. leanIX (LeanIX GmbH)
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15. leanIX (LeanIX GmbH)
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15. leanIX (LeanIX GmbH)
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MEGA (MEGA International)
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16. MEGA (MEGA International)

MEGA International S.A. was founded in 1991 and has more than 22 years of experience in
the EA domain. The company is vendor of MEGA Architecture which is offered in version
HOPEX V1R1 at the editorial deadline. MEGA Architecture supports 22 out of 26 visualiza-
tion types. Gartner Research currently sees MEGA Architecture as the leader among the EA
tools [Gal3]. MEGA International S.A. wants to clarify that for the sake of simplicity they
have included only the most basic examples so that it is easier for the viewer to understand.
MEGA Architecture has many more powerful capabilities for visualization, import/export
and metrics functionality.

16.1. Background Information

Vendor MEGA International S.A.
Founding year 1991

Years active in EA market 22

Number of employees 251-500

URL WWW.Imega.com

Table 16.1.: Vendor Information of MEGA International S.A.

Tool Name MEGA Architecture

Version HOPEX V1R1

Client Platforms Windows X Linux
X MacOS Browser
X i0S X Android

X Windows Mobile X Other

Deployment Approach Desktop X SaaS
Server Other
EA Frameworks ArchiMate NAF
DoDAF PEAF
X TAF TOGAF
MODAF Zachman
Other

Table 16.2.: General Information (MEGA Architecture)
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16. MEGA (MEGA International)

16.2. Visualization Capabilities

Visualization Import/Export File Formats

Format Import Export
BMP v v
DOC(X) v v
HTML v v
JPG/JPEG v v
PDF X v
PNG v v
PPT(X) 4 X
SVG 4 X
VSD(X) v v
Other v X

Table 16.3.: Visualization Import/Export File Formats (MEGA Architecture)

16.3. Visualization Configuration

Binding

Loose coupling between model v
elements and visualizations

Schema Bindings v
Data Filter v
Other v

Table 16.4.: Binding (MEGA Architecture)
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16. MEGA (MEGA International)

Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

L SN N NN

Table 16.5.: Visualization Generation Approach (MEGA Architecture)

Visual Customization and Layouting

Caption
Color
Orientation

Position

Customization

Shape

Size

Other
Automated

Manual

Other

Layout

LI N N N NN N

Table 16.6.: Visual Customization (MEGA Architecture)
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16. MEGA (MEGA International)

Import/Export of Visualization Configurations

Format Import Export
CSV v v
JSON X X
ODBC 4 X
XMI v v
XML v v
XLS(X) v v
TXT v v
Other v X

Table 16.7.: Configuration Import/Export (MEGA Architecture)

16.4. Information Model

Information Model Type

Full Schema v
Configurable Building Blocks

User-defined X
Subclassing/class inheritance v

Table 16.8.: Information Model Type (MEGA Architecture)

Model element

Operation Classes Attributes  Relationships Cardinality Type Access
Constraints  Constraints Rights
Create 4 v v v v v
Modify v v v v v v
Delete v v 4 v v v
Copy v v v v v v
Merge v v v X X 4
Move v v v X X X

Table 16.9.: Information Model Flexibility (MEGA Architecture)
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16. MEGA (MEGA International)

16.5. Interoperability

Import Mechanisms

Pull
Push
Other

Table 16.10.: Import Mechanisms (MEGA Architecture)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

I N N N N N Y Y N NN

Table 16.11.: Interoperability with Third Party Tools (MEGA Architecture)

240



16. MEGA (MEGA International)

Data & Schema Import/Export

Format Import Export Import Export
(Data) (Data) (Schema)  (Schema)
CSV v v X X
JSON X X X X
TXT v 4 X v
XMI v v v v
XML v v 4 v
XLS(X) v v X v
OData X X X X
Other X v X Portable
Docu-
ment
Format
(PDF)

Table 16.12.: Data & Schema Import/Export (MEGA Architecture)

Model Element Import/Export

Model Element Import Export
Classes X v
Objects v v
Relationships v v
Attribute Definitions v v
Attribute Values v v
Access Rights X X
Roles 4 v
Other X X

Table 16.13.: Model Element Import/Export (MEGA Architecture)
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16. MEGA (MEGA International)

16.6. Visualization Examples of MEGA Architecture
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17. PowerDesigner (SAP AG)

SAP Deutschland AG & Co. KG was founded in 1972 and has more than 13 years of experience
in the EA domain. The company is vendor of PowerDesigner which is offered in version
16.5.2 at the editorial deadline. PowerDesigner supports 10 out of 26 visualization types.
PowerDesigner is a fully-fledged meta-modeling platform. It features support for object-
oriented models as well as other well-known notations such as Entity Relationship (ER)
models. The tool includes sophisticated features like configurable and customizable model
differencing. A user can create visualization in PowerDesigner either by manual drag-and-
drop operations or apply a set of sophisticated graph layout algorithms, e.g. organic layout,
spring layout. As a fully-fledged meta-modeling platform, PowerDesigner enables to generate
source code for the major programming languages.

17.1. Background Information

Vendor SAP Deutschland AG &
Co. KG

Founding year 1972

Years active in EA market 13

Number of employees >10,000

URL WWW.Sap.com

Table 17.1.: Vendor Information of SAP Deutschland AG & Co. KG

Tool Name PowerDesigner
Version 16.5.2
Client Platforms v~ Windows X Linux
X MacOS X Browser
X i0S X Android
X Windows Mobile X Other
Deployment Approach v/ Desktop X SaaS
v/ Server X Other
EA Frameworks X ArchiMate X NAF
X DoDAF X PEAF
X IAF X TOGAF
X  MODAF X Zachman
v/~ Other

Table 17.2.: General Information (PowerDesigner)
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17.2. Visualization Capabilities

Visualization Import/Export File Formats

Format Import Export
BMP v v
DOC(X) v v
HTML X v
JPG/JPEG v v
PDF X X
PNG v v
PPT(X) X X
SVG X v
VSD(X) X X
Other v v

Table 17.3.: Visualization Import/Export File Formats (PowerDesigner)

17.3. Visualization Configuration

Binding
Loose coupling between model v Power
elements and visualizations Designer
Schema Bindings v
Data Filter 4
Other v/

Table 17.4.: Binding (PowerDesigner)
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17. PowerDesigner (SAP AG)

Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

AN N Y N

Table 17.5.: Visualization Generation Approach (PowerDesigner)

Visual Customization and Layouting

Caption
Color
Orientation

Position

Customization

Shape

Size

Other
Automated

Manual

Other

Layout

NN N N N N N RN

Table 17.6.: Visual Customization (PowerDesigner)
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Import/Export of Visualization Configurations

Format Import Export
CSV v v
JSON X X
ODBC v v
XMI v v
XML v v
XLS(X) v v
TXT 4 v
Other v v

Table 17.7.: Configuration Import/Export (PowerDesigner)

17.4. Information Model

Information Model Type

Full Schema 4

Configurable Building Blocks

User-defined X

Subclassing/class inheritance v Power

Designer

Table 17.8.: Information Model Type (PowerDesigner)

Model element

Operation Classes Attributes  Relationships Cardinality Type Access
Constraints ~ Constraints Rights
Create v v v v v v
Modify v v v v v 4
Delete v v v v v v
Copy v v v v v v
Merge v v v v v v
Move v v v v v v

Table 17.9.: Information Model Flexibility (PowerDesigner)
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17.5. Interoperability

Import Mechanisms

Pull v
Push v/
Other X

Table 17.10.: Import Mechanisms (PowerDesigner)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

L N N N N N N Y RN

Table 17.11.: Interoperability with Third Party Tools (PowerDesigner)
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Data & Schema Import/Export

Format Import Export Import Export
(Data) (Data) (Schema)  (Schema)
CSV 4 v v v
JSON X X X X
TXT v v v v
XMI v v v v
XML v 4 v v
XLS(X) v v v v
OData v 4 v v
Other X X X X

Table 17.12.: Data & Schema Import/Export (PowerDesigner)

Model Element Import/Export

Model Element Import Export
Classes v v
Objects v v
Relationships v v
Attribute Definitions v v
) Power
Attribute Values v v .
Designer
Access Rights v v
Roles v v
Other v v

Table 17.13.: Model Element Import/Export (PowerDesigner)
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17. PowerDesigner (SAP AG)

17.6. Visualization Examples of PowerDesigner
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18. processd.biz (processd.biz Softwareentwicklungs- und Vertriebs GmbH)

processd.biz Softwareentwicklungs- und Vertriebs GmbH was founded in 2003 and has more
than 9 years of experience in the EA domain. The company is vendor of process4.biz which is
offered in version 6 at the editorial deadline. process4.biz supports 14 out of 26 visualization

types.
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Figure 18.1.: Access management of process4.biz

processd.biz is based on Microsoft Visio and SQL databases. The vendor is advertising the
product as "a flexible Business Process Management (BPM), EA management and strategic
IT planning solution™. The tool is a highly specialized solution and implemented as a plugin
for Microsoft Visio using an Structured Query Language (SQL) database for storing data.
processd.biz features several templates and reference models for process modeling according
to standards and specifications such as BPMN and Event-driven Process Chain (EPC). A
Database Designer offers a Microsoft Visio-integrated access point to data structures of all
models stored in a database. A central access management control empowers end-users to
define access rights on different levels (cf. Figure 18.1).

18.1. Background Information

Vendor process4.biz
Softwareentwicklungs- und
Vertriebs GmbH

Founding year 2003

Years active in EA market 9

Number of employees 11-50

URL www.process4.biz

Table 18.1.: Vendor Information of process4.biz Softwareentwicklungs- und Vertriebs GmbH
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18. process4.biz (processd.biz Softwareentwicklungs- und Vertriebs GmbH)

Tool Name
Version

Client Platforms

Deployment Approach

EA Frameworks

Table 18.2.: General Information (process4.biz)

18.2. Visualization

process4.biz
6
Windows
MacOS
i0S
Windows Mobile

Desktop

Server

ArchiMate
DoDAF
IAF
MODAF
Other

Capabilities

Visualization Import/Export File Formats

Format

Import

Linux
Browser
Android
Other

SaaS
Other

NAF
PEAF
TOGAF

Zachman

Export

BMP
DOC(X)
HTML
JPG/JPEG
PDF

PNG
PPT(X)
SVG
VSD(X)
Other

Table 18.3.: Visualization Import/Export File Formats (process4.biz)
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18. processd.biz (processd.biz Softwareentwicklungs- und Vertriebs GmbH)

18.3. Visualization Configuration
Binding

Loose coupling between model
elements and visualizations

Schema Bindings
Data Filter
Other

Table 18.4.: Binding (process4.biz)

Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

Table 18.5.: Visualization Generation Approach (process4.biz)

Visual Customization and Layouting

Caption
Color
Orientation
process4.biz Position

Shape

Customization

Size
Other

Automated

Manual

Other

Layout

Table 18.6.: Visual Customization (process4.biz)
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Import/Export of Visualization Configurations

Format

Import Export

CSVv
JSON
ODBC
XMI
XML
XLS(X)
TXT
Other

Table 18.7.: Configuration Import/Export (process4.biz)

18.4. Information Model

Information Model Type

Full Schema

Configurable Building Blocks

User-defined

Subclassing/class inheritance

Table 18.8.: Information Model Type (process4.biz)

Operation Classes

Create
Modify
Delete
Copy
Merge

Move

Model element

Attributes Relationships Cardinality

Constraints

Type
Constraints

Table 18.9.: Information Model Flexibility (process4.biz)

Access
Rights
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18. processd.biz (processd.biz Softwareentwicklungs- und Vertriebs GmbH)

18.5. Interoperability

Import Mechanisms

Pull v
Push v/
Other v

Table 18.10.: Import Mechanisms (process4.biz)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

NN T Y T T NEEN

Table 18.11.: Interoperability with Third Party Tools (process4.biz)
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18. process4.biz (processd.biz Softwareentwicklungs- und Vertriebs GmbH)

Data & Schema Import/Export

Format Import Export Import Export
(Data) (Data) (Schema)  (Schema)
CSV v v X X
JSON X X X X
TXT v v X X
XMI X X X X
XML v 4 v v
XLS(X) v 4 X X
OData X X X X
Other v v X X

Table 18.12.: Data & Schema Import/Export (process4.biz)

Model Element Import/Export

Model Element Import Export
Classes v v
Objects v v
Relationships v v
Attribute Definitions v v
Attribute Values v v
Access Rights v v
Roles 4 v
Other X X

Table 18.13.: Model Element Import/Export (process4.biz)

271



18. processd.biz (processd.biz Softwareentwicklungs- und Vertriebs GmbH)

18.6. Visualization Examples of process4.biz
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18. processd.biz (process4.biz Softwareentwicklungs- und Vertriebs GmbH)
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19. QPR EnterpriseArchitect (QPR Software)

QPR Software Plc was founded in 1991 and has more than 18 years of experience in the EA
domain. The company is vendor of QPR EnterpriseArchitect which is offered in version 2012.2
at the editorial deadline. QPR EnterpriseArchitect supports 19 out of 26 visualization types.
In the upcoming release in January 2014 QPR EnterpriseArchitect will have new features and
enhancements:

e automatic visualization and layout repository objects

e automatic switching of association visualization between nesting objects or explicit con-
nectors

e harmonization of Ul logic regarding diagram explorer and model navigator

e support for end user defined catalog and analysis views in navigator

19.1. Background Information

Vendor QPR Software Plc
Founding year 1991

Years active in EA market 18

Number of employees 51-250

URL WWW.(QpPr.com

Table 19.1.: Vendor Information of QPR Software Plc
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19. QPR EnterpriseArchitect (QPR Software)

Tool Name QPR EnterpriseArchi-
tect

Version 2012.2

Client Platforms Windows Linux
MacOS Browser
i0S Android
Windows Mobile Other

Deployment Approach Desktop SaaS
Server Other

EA Frameworks ArchiMate NAF
DoDAF PEAF
IAF TOGAF
MODAF Zachman
Other

Table 19.2.: General Information (QPR EnterpriseArchitect)

19.2. Visualization Capabilities

Visualization Import/Export File Formats

Format Import Export

BMP
DOC(X)
HTML
JPG/JPEG

PDF QPR
PNG Enterprise

Architect
PPT(X)

SVG
VSD(X)
Other

Table 19.3.: Visualization Import/Export File Formats (QPR EnterpriseArchitect)
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19. QPR EnterpriseArchitect (QPR Software)

19.3. Visualization Configuration
Binding

Loose coupling between model
elements and visualizations

Schema Bindings
Data Filter
Other

Table 19.4.: Binding (QPR EnterpriseArchitect)

Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

Table 19.5.: Visualization Generation Approach (QPR EnterpriseArchitect)

Visual Customization and Layouting

Caption
Color
Orientation
Position

Shape

Customization

QPR
Enterprise
Architect Other

Automated

Size

Manual

Other

Layout

Table 19.6.: Visual Customization (QPR EnterpriseArchitect)
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19. QPR EnterpriseArchitect (QPR Software)

Import/Export of Visualization Configurations

Format Import Export

CSVv
JSON
ODBC
XMI
XML
XLS(X)
TXT
Other

Table 19.7.: Configuration Import/Export (QPR EnterpriseArchitect)

19.4. Information Model

Information Model Type

Operation

Create
Modify
Delete
Copy
Merge

Move

Full Schema
Configurable Building Blocks
User-defined

Subclassing/class inheritance

Table 19.8.: Information Model Type (QPR EnterpriseArchitect)

Model element

Classes Attributes Relationships Cardinality Type Access

Constraints  Constraints Rights

Table 19.9.: Information Model Flexibility (QPR EnterpriseArchitect)
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19. QPR EnterpriseArchitect (QPR Software)

19.5. Interoperability

Import Mechanisms

Pull
Push
Other

Table 19.10.: Import Mechanisms (QPR EnterpriseArchitect)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

Table 19.11.: Interoperability with Third Party Tools (QPR EnterpriseArchitect)
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19. QPR EnterpriseArchitect (QPR Software)

Data & Schema Import/Export

Format Import

(Data)

Export
(Data)

Import
(Schema)

Export
(Schema)

CSV
JSON
TXT
XMI
XML
XLS(X)
OData
Other

Table 19.12.: Data & Schema Import/Export (QPR EnterpriseArchitect)

Model Element Import/Export

Model Element

Import Export

Classes

Objects
Relationships
Attribute Definitions
Attribute Values
Access Rights

Roles

Other

Table 19.13.: Model Element Import/Export (QPR EnterpriseArchitect)
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19. QPR EnterpriseArchitect (QPR Software)

19.6. Visualization Examples of QPR EnterpriseArchitect

Figure 19.1.: Matrix of the QPR EnterpriseArchitect
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19. QPR EnterpriseArchitect (QPR Software)
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19. QPR EnterpriseArchitect (QPR Software)
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19. QPR EnterpriseArchitect (QPR Software)
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19. QPR EnterpriseArchitect (QPR Software)
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19. QPR EnterpriseArchitect (QPR Software)
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19. QPR EnterpriseArchitect (QPR Software)
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19. QPR EnterpriseArchitect (QPR Software)
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19. QPR EnterpriseArchitect (QPR Software)
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20. Rational System Architect (IBM)

IBM Deutschland GmbH was founded in 1911 and has more than 10 years of experience in
the EA domain. The company is vendor of Rational System Architect which is offered in
version 11.4.2.5 at the editorial deadline. Rational System Architect supports 4 out of 26
visualization types. The Rational System Architect comes as a feature-rich EA tool. It allows
to define metrics utilizing VBA and report macros. Defined metrics can be easily associated
to a visualization via drag-and-drop operations. A so-called ‘Heat Map Manager’ allows to
run different analyses dynamically. This also generates a meaningful legend automatically
such that the interpretation is easy to grasp.

Characteristic for the Rational System Architect is the analysis support. As an example,
Figure 20.1 illustrates an impact analysis in a graph visualization.
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20. Rational System Architect (IBM)

20.1. Background Information

Vendor

Founding year

Years active in EA market

Number of employees

URL

IBM Deutschland GmbH

1911
10

>10.000

www.ibm.com

Table 20.1.: Vendor Information of IBM Deutschland GmbH

Tool Name

Version

Client Platforms

Deployment Approach

EA Frameworks

Rational System Ar-
chitect

11.4.2.5

v~ Windows
MacOS

i0S

Windows Mobile

*xX X X

Desktop

SS

Server

ArchiMate
DoDAF
IAF
MODAF
Other

NS NIE NN

x X %X < X%

3

SN xS

Linux
Browser
Android
Other

SaaS
Other

NAF
PEAF
TOGAF

Zachman

Table 20.2.: General Information (Rational System Architect)

299

Rational

System
Architect



20. Rational System Architect (IBM)

20.2. Visualization Capabilities

Visualization Import/Export File Formats

Format Import Export
BMP v
DOC(X) X v
HTML X v
JPG/JPEG X v
PDF X X
PNG X 4
PPT(X) X X
SVG X v
VSD(X) X X
Other X v

Table 20.3.: Visualization Import/Export File Formats (Rational System Architect)

20.3. Visualization Configuration
Binding

Loose coupling between model v
elements and visualizations

Schema Bindings v
Data Filter v
Other v

Table 20.4.: Binding (Rational System Architect)
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20. Rational System Architect (IBM)

Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

AN N Y N

Table 20.5.: Visualization Generation Approach (Rational System Architect)

Visual Customization and Layouting

Caption
Color
Orientation

Position

Customization

Shape

Size

Other
Automated

Manual

Other

Layout

X NN SN NN N XS SN

Table 20.6.: Visual Customization (Rational System Architect)
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20. Rational System Architect (IBM)

Import/Export of Visualization Configurations

Format Import Export
CSV v v
JSON
ODBC
XMI
XML
XLS(X)
TXT
Other

x W %X N X X% %

X
X
X
4
X
4
X

Table 20.7.: Configuration Import/Export (Rational System Architect)

20.4. Information Model

Information Model Type

Full Schema 4
Configurable Building Blocks

User-defined X
Subclassing/class inheritance 4

Table 20.8.: Information Model Type (Rational System Architect)

Model element

Operation Classes Attributes Relationships Cardinality Type Access

Constraints  Constraints Rights
Create v v v v v v
Rational Modify 4 v 4 4 v v
i Delete v v v v v v
Architect Copy / Y X Y Y Y
Merge X X X X X X
Move v v v 4 v v

Table 20.9.: Information Model Flexibility (Rational System Architect)
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20. Rational System Architect (IBM)

20.5. Interoperability

Import Mechanisms

Pull v
Push
Other

Table 20.10.: Import Mechanisms (Rational System Architect)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

X X X X O X X X X X

Table 20.11.: Interoperability with Third Party Tools (Rational System Architect)
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20. Rational System Architect (IBM)

Data & Schema Import/Export

Format Import Export Import Export
(Data) (Data) (Schema)  (Schema)
CSV v v X X
JSON X X X X
TXT X 4 X X
XMI v v v v
XML v v 4 v
XLS(X) X X X X
OData X X X X
Other v v X Portable
Docu-
ment
Format
(PDF)

Table 20.12.: Data & Schema Import/Export (Rational System Architect)

Model Element Import/Export

Model Element Import Export
Classes 4 v
Objects v v
Relationships v v
Attribute Definitions v v
Attribute Values v v
Access Rights v v
Roles v v
Other X X
Rational Table 20.13.: Model Element Import/Export (Rational System Architect)
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20. Rational System Architect (IBM)

20.6. Visualization Examples of Rational System Architect
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20. Rational System Architect (IBM)
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21. SAMU Repository (Atoll Technologies Ltd)

Atoll Technologies Ltd was founded in 2001 and has more than 10 years of experience in the
EA domain. The company is vendor of SAMU Repository which is offered in version 5.42 at
the editorial deadline. SAMU Repository supports 17 out of 26 visualization types. SAMU
is a simple, yet flexible EA tool that was designed to support dynamic EA practices. All
configuration is done on the graphical user interface. Features include: completely web-based,
fully flexible meta-model. derived relationsgips (substitution), and query-based reporting.

In their continuous effort to provide more comprehensive solutions to their clients, Atoll
Technologies Ltd has worked out an integrated solution stack with the leading business process
analysis vendor Signavio. In practice this integration is realized on two levels:

e lightweight: hyperlinks in each tool pointing to associated elements across the tools

e full: data synchronization between repositories

21.1. Background Information

Vendor Atoll Technologies Ltd
Founding year 2001

Years active in EA market 10

Number of employees 11-50

URL www.atollgroup.eu

Table 21.1.: Vendor Information of Atoll Technologies Ltd

Tool Name SAMU Repository
Version 5.42
Client Platforms X Windows X Linux
X MacOS v/~ Browser
X 108 X Android
X Windows Mobile X Other
Deployment Approach X Desktop X SaaS
v/ Server X Other
EA Frameworks v/ ArchiMate X NAF
X  DoDAF v/ PEAF
X IAF v/ TOGAF
X MODAF X Zachman
v/~ Other

Table 21.2.: General Information (SAMU Repository)
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21.2. Visualization Capabilities

Visualization Import/Export File Formats

Format Import Export
BMP X
DOC(X) X v
HTML X v
JPG/JPEG X v
PDF X v
PNG X 4
PPT(X) X X
SVG X v
VSD(X) X X
Other X X

Table 21.3.: Visualization Import/Export File Formats (SAMU Repository)

21.3. Visualization Configuration

Binding
Loose coupling between model v
elements and visualizations
Schema Bindings v
Data Filter
Other X

Table 21.4.: Binding (SAMU Repository)
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Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

x N X% X <

Table 21.5.: Visualization Generation Approach (SAMU Repository)

Visual Customization and Layouting

Caption
Color
Orientation

Position

Customization

Shape

Size

Other
Automated

Manual

Other

Layout

LI N N N NN N

Table 21.6.: Visual Customization (SAMU Repository)
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Import/Export of Visualization Configurations

Format Import Export
CSV
JSON X X
ODBC X X
XMI X X
XML v v

X X

X X

X X

XLS(X)
TXT
Other

Table 21.7.: Configuration Import/Export (SAMU Repository)

21.4. Information Model

Information Model Type

Full Schema 4
Configurable Building Blocks v
User-defined v
Subclassing/class inheritance X

Table 21.8.: Information Model Type (SAMU Repository)

Model element

Operation Classes Attributes  Relationships Cardinality Type Access
Constraints ~ Constraints Rights
Create v v v v v v
Modify v v v v v 4
Delete v v v v v v
Copy X X X X X ve
Merge X X X X X X
Move X X X X X X

Table 21.9.: Information Model Flexibility (SAMU Repository)
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21.5. Interoperability

Import Mechanisms

Pull v
Push v/
Other v

Table 21.10.: Import Mechanisms (SAMU Repository)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

S N S N N SN NS NSNS

Table 21.11.: Interoperability with Third Party Tools (SAMU Repository)
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Data & Schema Import/Export

Format Import Export Import Export
(Data) (Data) (Schema)  (Schema)
CSV X v X X
JSON X v X X
TXT X 4 X X
XMI X X X X
XML v v 4 v
XLS(X) v v X X
OData X X X X
Other v v X Microsoft
Word
Docu-
ment
Format
(DOC/-
DOCX)

Table 21.12.: Data & Schema Import/Export (SAMU Repository)

Model Element Import/Export

Model Element Import Export
Classes v v
Objects v v
Relationships v v
Attribute Definitions v v
Attribute Values 4 v
Access Rights v v
Roles 4 v
Other X X

Table 21.13.: Model Element Import/Export (SAMU Repository)
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21.6. Visualization Examples of SAMU Repository
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22. Tricia (infoAsset AG)

infoAsset AG was founded in 2000 and has more than 2 years of experience in the EA domain.
The company is vendor of Tricia which is offered in version 3.9 at the editorial deadline. Tricia
supports 9 out of 26 visualization types. infoAsset AG presents a lightweight approach to an
EA tool. Tricia features strong collaboration capabilities. That includes easy to use access
management and end-user-ready meta-modeling facilities. As an university spin-off, their
approach is described in a dissertation [Nel2]. In [HMR'12], Hauder et al. present the
idea to match an offer and demand model structurally. This has been implemented and the
tool integrates visualization types in a loosely coupled manner. Tricia provides a wizard (cf.
[RHZ%13]) to configure visualizations that display arbitrary concepts of an EA information
model.

22.1. Background Information

Vendor infoAsset AG
Founding year 2000

Years active in EA market 2

Number of employees 5-10

URL www.infoasset.de

Table 22.1.: Vendor Information of infoAsset AG

Tool Name Tricia,

Version 3.9

Client Platforms Windows Linux
MacOS Browser
i0S Android
Windows Mobile Other

Deployment Approach Desktop SaaS
Server Other

EA Frameworks ArchiMate NAF
DoDAF PEAF
IAF TOGAF
MODAF Zachman
Other

Table 22.2.: General Information (Tricia)

Tricia
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22.2. Visualization Capabilities

Visualization Import/Export File Formats

Format Import Export
BMP
DOC(X)
HTML
JPG/JPEG
PDF

PNG
PPT(X)
SVG
VSD(X)
Other

Table 22.3.: Visualization Import/Export File Formats (Tricia)

22.3. Visualization Configuration
Binding

Loose coupling between model
elements and visualizations

Schema Bindings
Data Filter
Other

Table 22.4.: Binding (Tricia)

Tricia
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Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

Table 22.5.: Visualization Generation Approach (Tricia)

Visual Customization and Layouting

Caption
Color
Orientation
Position

Shape

Customization

Size

Other

Automated
Manual

Other

Layout

Table 22.6.: Visual Customization (Tricia)

Tricia
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Import/Export of Visualization Configurations

Format Import Export
CSV

JSON

ODBC

XMI

XML

XLS(X)

TXT

Other

Table 22.7.: Configuration Import/Export (Tricia)

22.4. Information Model

Information Model Type

Full Schema
Configurable Building Blocks
User-defined

Subclassing/class inheritance

Table 22.8.: Information Model Type (Tricia)

Model element

Operation Classes Attributes Relationships Cardinality Type Access
Constraints  Constraints Rights

Create
Modify
Delete
Copy
Merge

Move

Table 22.9.: Information Model Flexibility (Tricia)

Tricia
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22.5. Interoperability

Import Mechanisms

Pull
Push
Other

Table 22.10.: Import Mechanisms (Tricia)

Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

Table 22.11.: Interoperability with Third Party Tools (Tricia)

Tricia

328



22. Tricia (infoAsset AG)

Data & Schema Import/Export

Format Import Export Import Export
(Data) (Data) (Schema)  (Schema)

CSV
JSON
TXT
XMI
XML
XLS(X)
OData
Other

Table 22.12.: Data & Schema Import/Export (Tricia)

Model Element Import/Export

Model Element Import Export

Classes

Objects
Relationships
Attribute Definitions
Attribute Values
Access Rights

Roles

Other

Table 22.13.: Model Element Import/Export (Tricia)

Tricia
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22.6. Visualization Examples of Tricia
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23. Txture (QELaB Business Services GmbH)

QELab was founded in 2011 and has more than 1 years of experience in the EA domain. The
company is vendor of Txture which is offered in version 1 at the editorial deadline. Txture
supports 3 out of 26 visualization types. Txture is a true niche player in the EA tool market.
It offers an easy to grasp way to describe the EA in a textual manner. This in particular opens
potential for an automated EA documentation. As a spin of from University of Innsbruck, the
tool and a related case study are also described in a scholar article [FTBT13]. As of today,
the tool is based on the Eclipse platform and available as a plugin. Besides this fat-client
version, the tool features a web viewer to define dynamic queries using a powerful wizard.
QELab reports that the current version is changed in order to support textual and web-based

modeling simultaneously.

23.1. Background Information

Vendor

Founding year

QELab
2011

Years active in EA market

Number of employees

URL

Tool Name
Version

Client Platforms

Deployment Approach

EA Frameworks

Txture 336

Table 23.1.: Vendor Information of QELab

www.txture.org

Txture

1
Windows
MacOS
i0S

Table 23.2.: General Information (Txture)

Windows Mobile

Desktop

Server

ArchiMate
DoDAF
IAF
MODAF
Other

Linux
Browser
Android
Other

SaaS
Other

NAF
PEAF
TOGAF

Zachman



23. Txture (QELaB Business Services GmbH)

23.2. Visualization Capabilities

Visualization Import/Export File Formats

Format Import Export
BMP
DOC(X)
HTML
JPG/JPEG
PDF

PNG
PPT(X)
SVG
VSD(X)
Other

Table 23.3.: Visualization Import/Export File Formats (Txture)

23.3. Visualization Configuration

Binding

Loose coupling between model
elements and visualizations

Schema Bindings
Data Filter
Other

Table 23.4.: Binding (Txture)
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23. Txture (QELaB Business Services GmbH)

Generation Approach

Model-Driven
Form-Based
Scripting
Manual Drawing

Other

Table 23.5.: Visualization Generation Approach (Txture)

Visual Customization and Layouting

Caption
Color
Orientation

Position

Customization

Shape

Size

Other
Automated

Manual

Other

Layout

Table 23.6.: Visual Customization (Txture)

Txture 338



23. Txture (QELaB Business Services GmbH)

Import/Export of Visualization Configurations

Format Import Export
CSV

JSON

ODBC

XMI

XML

XLS(X)

TXT

Other

Table 23.7.: Configuration Import/Export (Txture)

23.4. Information Model

Information Model Type

Full Schema
Configurable Building Blocks
User-defined

Subclassing/class inheritance

Table 23.8.: Information Model Type (Txture)

Model element

Operation Classes Attributes Relationships Cardinality Type Access
Constraints  Constraints Rights

Create
Modify
Delete
Copy
Merge

Move

Table 23.9.: Information Model Flexibility (Txture)
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23. Txture (QELaB Business Services GmbH)

23.5. Interoperability

Import Mechanisms

Pull
Push
Other

Table 23.10.: Import Mechanisms (Txture)
Third Party Tools

Business Intelligence Tools

Business Process Engines

Change Management Tools

Cloud Services

Configuration Management Database
Enterprise Service Bus
Infrastructure Monitoring Tools
License/IT Asset Management Tools
Project Portfolio Management Tools
Release Management Tools

Other

Table 23.11.: Interoperability with Third Party Tools (Txture)
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23. Txture (QELaB Business Services GmbH)

Data & Schema Import/Export

Format

Export
(Data)

Import
(Schema)

Export
(Schema)

CSV
JSON
TXT
XMI
XML
XLS(X)
OData
Other

Table 23.12.: Data & Schema Import/Export (Txture)

Model Element Import/Export

Model Element

Import

Export

Classes

Objects
Relationships
Attribute Definitions
Attribute Values
Access Rights

Roles

Other

Table 23.13.: Model Element Import/Export (Txture)
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23. Txture (QELaB Business Services GmbH)

23.6. Visualization Examples of Txture

Txture - IT Archilecture

n j records per peos Search:
Namo Type Description Attributes
“EuefsPersistencelayer” Deployablefritact ey almimy desription type: DeployableArlifact TypefEAR
"FaitWebSensicelayer” Deployablofriiact [ dummy desription type: DeploysblaArtifact TypefEAR
“GeceServicel ayarE AR Deployablafriiact B My desripton type DeploysbisArtac TypesE AR
“Hapoy InvestEAR Deployablsariiact O chES o e DeployableanifE TypesEAR
“Haopy InvestintransiEAR" Deployablsariact B anmimy destiptions type: DeployableAriifac TypesEAR
“Hapoy T Internst™ DeployabloAriiact g aumnmy dasription type: DeployablaArifact TypefEAR
“Hepmanager” Deployablsfriiiact B, SRTImY dESrEnan 1ype DepioyahlArtiact TypetE AR
Tbmasynersg” Deployabl=aritact B kTl desriolion hipet Deploy ableArlilac TypesEAR
"ILOG JRules-SBF RTS" Logical SoftwarsComponent aummy desriohan mone

%
“ILONG JRulesdanagementConenie ATSY  Lopical SoftwareComponent almmy desrnhion none

rl'-@

Showing 21 to 30 of 1,188 entries -— Previous 1 2 2 4 5 Next —
Iplemerg Mt Frwicr, Thorrss Trokes - OF 198 Bminess Servios Gmis:

Figure 23.1.: List of Txture
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Figure 23.2.: Graph of Txture
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23. Txture (QELaB Business Services GmbH)

Datacenter Details Conlext: Romoved Elemans
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Figure 23.3.: Treemap of Txture
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24. Characteristics of the Data Set

In this chapter we briefly describe the data collected in our EA practitioner survey. First, we
report information about participating organizations (i.e. industry sector and size in terms of
number of employees) and participants (i.e. job title and experience in EA management).

24.1. Information on the Organization

We asked our participants to provide us with context information about their organization
(e.g. for how long their organization has been active in the EAM domain).

Years engaged in EA management
Figure 24.1 shows an overview of how long organizations are engaged in EA management. We

0-1 years
210 years 15
26

2-3 years
8-9 years 24
6
6-7 years
16 4-5 years
19

Figure 24.1.: Organizations by Number of Years active in EA management

find a rather diverse portfolio of organizations. Some are just about to start an EA initiative,
some have already gained some experience while others have established EA management for
several years.

Industry Sector

EA management might play a different role in different domains [HSR*13]. To get an
understanding of the organizational context, we asked the participants in which industry
sector their organization has been operating in.

Figure 24.2 shows the sector distribution of the participating organizations; ‘IT, Technology,
Internet’ and ‘Finance, Insurance, Real Estate’ make up the largest share.
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24. Characteristics of the Data Set

o Nonprofit; 4 Agriculture &

Communication Mining; 1

& Utilities; 5 Other; 5 Consultancy; 7
Transportation; Education &
5 ) Research; 12

Services; 10
Retail & Finance,

etai Insurance &

Wholesale; 9

Real Estate; 27

Manufacturing;
9

Government; 13

IT& Health Care; 7
Technology; 33

Figure 24.2.: Organizations by Industry Sector

Micro (1-10)
7
Large (251+) Small (11-50)
37 10
Medium
(51-250)
5

Figure 24.3.: Organizations by Number of Employees

Number of Employees

Figure 24.3 illustrates the size of the participating organizations based on the number of
employees. As depicted, the majority of the participants work in a large scale enterprise
(>250 employees). Medium (51 - 250 employees), small (11 - 50 employees) and micro (1 -
10 employees) companies account for smaller shares.

24.2. Participants

By Country

Figure 24.4 depicts the locations of the participants at the country level. There is a strong
bias towards German-speaking countries: 66 of 109 participants work in Austria, Germany
or Switzerland. The second largest group consists of participants living in the United States.
Overall, the survey spread globally since EA experts from South Africa, Australia, Russia,
Canada, India, and other countries participated in our survey as well.
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24. Characteristics of the Data Set

switzerland; 10 ~USt1% 6 Great Britain; 6 _India' 2
’ Sweden; 5 ’

Canada; 3 ‘ Netherlands; 2
Australia; 3

United States; 11
South Africa; 2

Other; 15 Belgium; 2

Poland; 1
Denmark; 1

[ New Zealand; 1
Iran; 1

[ European Union; 1

France; 1
Germany; 50 Russia; 1

Figure 24.4.: Participants by Country

By Job Title

Solutions  Other  Bysiness Architect/Analyst

~ Architect 1 2
N?enlor 8 Consultant
anager (IT/Management)
9
15
Researcher/ CxO
Scientist 9
5 Developer
2

Enterprise Architect
58

Figure 24.5.: Participants by Job Title

Figure 24.5 shows the distribution of job titles among participants. Unsurprisingly, Enter-
prise Architects make up the majority of participants, followed by consultants (14%), senior
managers (8%) and CxOs (8%).

By Experience in EA management

The level of experience in a field may highly impact an individual’s perception of tool support
in a discipline. Thus, we asked the participants to provide information on their level of
experience in EA management in number of years.

Figure 24.6 shows the results. Most participants have more than 3 years of experience in
EA management. The figures suggest that the information we acquired reflect EA expert
knowledge since only 5 novices count to the group of participants.
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0-1 years

> 10 years > 2.3

25 -3 years

20
8-9 years
8
4-5 years
6-7 years 26
25

Figure 24.6.: EA management experience of the participants

351



CHAPTER 25

EA Expert Feedback — Usage & Demands

Contents
25.1. EA Visualization Tools . . . . . . ... ... . oo 353
25.2. Usage of Visualization Types . . . . . ... v v v 354
25.3. Update frequency of Visualization Types . . .. ... ... ... .. 355
25.4. Customization of Visualizations . . . . ... ... ... ... ..... 355
25.5. Export of Visualizations . . . ... ... ... ... 00 357
25.6. EA Information Model Adaptation . . . . . ... ... ........ 358
25.7. Integration with Third Party Tools. . . . . . ... ... ... .... 358

352



25. EA Expert Feedback — Usage & Demands

In this chapter we present results of the practitioner survey. Please learn more about the
context of the data collection before you interpret the data set (see Chapter 24).

25.1. EA Visualization Tools

Visio (Microsoft)

Powerpoint (Microsoft)

Excel (Microsoft)

Enterprise Architect (Sparx Systems Pty Ltd)

ARIS IT Architect & Designer (Software AG)

iteraplan (iteratec GmbH)

Archi (Institute of Educational Cybernetics)

planninglIT (alfabet AG)

Rational Suite (IBM)

Troux Enterprise Portfolio Management Suite (Troux Technologies)
ADOIt (BOC)

iServer Enterprise Archtect (Orbus Software)

MEGA Solution for Enterprise Architecture Suite (MEGA International)
Tricia (Infoasset)

The Essential Project (Enterprise Architecture Solutions Ltd)
PowerDesigner (SAP-Sybase)

Eclipse Agile EA (The Eclipse Foundation)

Casewise Modeler Suite (Casewise Ltd)

other

o
i
o
N
o
w
o
N
o
%
o
o)
o
~
o
)
o

90 100

Figure 25.1.: Which Tools do EA experts use to create EA visualizations?

In general, EA experts seem to be neutral or satisfied with their EA visualization tools. 9%
of the participants are very satisfied with the EA tool, 24% satisfied, 49% have a neutral
opinion, 16% are dissatisfied and only 3% are very dissatisfied.

Figure 25.1 shows a strong usage of Micosoft’s Office products (Visio, Powerpoint, and Excel).
The most frequently used EA tool is the Enterprise Architect (see Chapter 11) followed by Aris
(see Chapter 8), iteraplan (see Chapter 13) and Archi (see [In12]). In near future, planningIT
and ARIS will share a synchronized release cycle and their customer base (see Chapter 8).
However, our data is not exhaustive and does not allow making predictions of how the entire
EA market will develop (cf. also Section 27.2).

We also asked the EA experts whether they plan to migrate to different EA tool or version.
In total, we had 35 answers for this question. 11% plan to migrate to a newer version of the
current EA tool, 3% will use a different tool of the same vendor whereas 57% will switch the
EA tool as well as vendor. 29% named other ways how they plan to replace their current EA
tool.
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25. EA Expert Feedback — Usage & Demands

Matrix 82
Cluster Map 82
Timeline 77
Flow Diagram 74
List 73
Graph/Tree 64
ER Diagram 63
Bar Chart 54
BPMN Diagram 51
UML Diagram 50
Bubble Chart 50
Treeview 48
Pie Chart 42
Dashboard 41
Kiviat/Spider 39
EPC Diagram 29
ArchiMate 28
Line Chart 27
Scatter Chart 24
Geographical Map 21
Business Model Canvas 18
Gauges sssss————— 1)
Treemap =—] ]
Tag Cloud me—— 3
Sunburst E——— S
3D mmm 3

0 10 20 30 40 50 60 70 80 90

Figure 25.2.: Usage of Visualization Types by the EA experts

25.2. Usage of Visualization Types

In the first part of the survey, we asked EA experts which visualization types they use. We
provided schematic illustrations. Figure 25.2 displays the aggregate usage of visualization

types.

As expected, some visualization types are used very frequently. Thus, they might be con-
sidered typical. The most frequently used visualization types display relational information
(matrices, cluster maps, flow diagrams and graphs) or time information (timeline).

Our second observation is the role of standard notations. Even though there seems to be no
single standard notation, in general, notations such as UML, BPMN, EPC, or ER play an
important role in EA management.

Interestingly, visualization of quantitative data seems to be less important in EA management.
However, this might be a result of low data quality. We investigate this hypothesis below.

In addition to the 26 visualization types that were presented to the them, practitioners were
allowed to provide us with examples of other visualizations they were using as well. T'wo such
visualizations have been uploaded. However, after thoughtful consideration, we identified
these visualizations as instances of a dashboard and a gauge, respectively.

Figure 25.3 shows the usage of visualization type among practitioners.
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Figure 25.3.: Usage and Usage Intentions of Visualization Types by the EA experts

25.3. Update frequency of Visualization Types

The update frequency of visualizations differs among different stakeholders.

35%

30%

25%

20%

15%

10%

0%
Business Enterprise Junior}'SenInr Junior/Senior  Solutions
Analyst Architect Management Management  Architect

Business IT

W Daily  Weekly ™ Monthly ® Quarterly ™Semi-annually ® Annually ™ Other

Figure 25.4.: How frequently are visualizations updated for specific stakeholders?

25.4. Customization of Visualizations

In our EA practitioner survey, 75 out of 109 participants stated that they customize visual-
izations.
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Other . 98
An external specialist . 99
Customized within the organization _ 47

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
mYes ' No

Figure 25.5.: Who does the customization of EA visualizations?

As indicated by Figure 25.5, most customization is done internally (i.e. within the organi-
zation). Participants who chose ‘Other’ indicated that adaptations are done by the respon-
dent.

vos. G - DS
Model driven ST i
Form-based |INZENN ¢ I
Script (text 051) - | IS
other

0% 20% 40% 60% 80% 100%
M Used Planned m Not used

Figure 25.6.: How do EA practitioners customize visualizations?

We asked the 75 participants who customize visualizations how they adjust their visualiza-
tions. Figure 25.6 shows that the majority neither uses scripting nor wizards. Even though
multiple answers were possible, to our surprise, EA experts stated that the visualization is
customized manually.

We asked the practitioners which visual attributes they customize. Figure 25.7 shows that
they generally customize a broad spectrum of visual attributes such as colors, position, size,
legend, font, shape and orientation.
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Color

‘.\

Position

Size 2

Legend 2

Font 2

Shape

Orientation

o

10 20 30 40 50 60 70 80
W Used Planned ® No

Figure 25.7.: Which visual attributes do EA experts customize?

25.5. Export of Visualizations

Our considerations for the next question is that one particular way to customize a visualization
is to export it and post-process the visualization using a third-party application. Another im-
portant use case that calls for an export of a visualization is printing a visualization [SMR12].
Export formats range from flat files (Bitmap (BMP), Joint Photographic Experts Group
(JPG/JPEG), Portable Network Graphics (PNG), etc.) to formats that may preserve the
logical structure visualized (Portable Document Format (PDF), Microsoft Powerpoint For-
mat (PPT/PPTX), Scalable Vector Graphics (SVG), Hypertext Markup Language (HTML),
etc.). Preserving the logical structure could ease post-processing. However, although some
file formats theoretically can keep structural information, EA tools do not necessarily make
use of such facilities. In our next question, we asked what format are supported for export of
visualizations. Figure 25.8 shows that PDF is the dominating export format.

por G
poc, pocx | »
spc, e |
peropr S »

Hv N 5 I
vso, vsox N >

e,

svo. |

o> |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
W Used Planned ® Not used

Figure 25.8.: Which export formats do EA experts use?
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25. EA Expert Feedback — Usage & Demands

25.6. EA Information Model Adaptation

Next to the visualization types, we asked whether they are adapting the EA information
model and, if so, how. First, we wanted to find out whether a common standard for an EA
information model emerged in practice. Our hypothesis was that there is no such standard
and EA information models are organization specific to a large extend. The data shows that
47 (43%) participants use a predefined schema (EA information model) which is shipped with
(i.e. provided by) their EA tool. In contrast 62 (57%) participants use an organization specific
EA information model.

Cardinality Constraints _ 48
Relationships _ 74
aeoe [T 7
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W Static Edit

Figure 25.9.: Which concepts are adapted by EA experts?

Figure 25.9 illustrates that the most frequently adapted concepts are relationships, attributes,
and classes. Access rights, cardinalities, and types seem to be not as important as reflecting
on the right terminology, organization-specific structures and attributes.

EA information model adaptations range from minor to substantial changes of the overall
structure of the model. To shed light on the nature of these adaptations, we asked which
operations practitioners use to adapt the information model. Figure 25.10 illustrates the
operations that are used by practitioners to modify their EA information model.

25.7. Integration with Third Party Tools

Figure 25.11 illustrates the integration of EA tools with third party software. We asked
whether practitioners have integrated their EA tool with a product from one of these categories
or plan to do so in the foreseeable future. An interesting observation is that project portfolio
management tools rank first, followed by configuration management databases and change
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H Create Modify ®Delete mCopy M Merge
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Figure 25.10.: Which operations are used by EA experts to adapt an EA information model?
management tools. We refer the interested reader to [FBH"13a]. In this paper, we analyzed
the information quality of different information sources in a joint effort with colleagues from

the University of Innsbruck. Additional material on automating model maintenance can be
found in [BEG*12, HMR12, RHF+13].
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Figure 25.11.: Which information sources are integrated with the EA tool?
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26. Trends in EA Management and Tools

In [BBDF*12], we reported on the development of EA management and tools as of 2011.
In that publication, we put focus on different IT developments and trends such as cloud
computing.

On the one hand, the present study puts emphasis on the analysis of visualizations. A key
aspect of the study is to compare different EA tools by visualization support as well as
configuration aspects. On the other hand, we put a strong focus on practitioners and actual
market demands. This demands are reported in the following based on qualitative feedback
from our 109 survey participants.

26.1. Increasing Variety

The set of exemplary visualizations provided by tool vendors contains a wide variety of mixed
visualization types (cf. Chapter 1). Variety exists both in terms of semantics as well as
visual appearance. In the course of our study, we observed that EA tools tend to implement
highly specific visualizations tailored to very concrete EA concerns. However, we do not see
a consolidation of EA visualization types. On the contrary, we see many singular variants of
visualization types.

26.2. The Role of Standardized Notations

Looking at the collected data, we see that modeling notations such as UML, BPMN, ER, EPC,
or ArchiMate are used for specific aspects of EA management in practice . These notations
have a strong advantage over customized visualizations: precisely defined semantics. However,
at the same time, we also see that no single standard notation seems to be suffice to represent
all relevant aspects. Instead, a mixture of complementary visualizations is used to analyze
and communicate EA related information in practice.

26.3. Major pain points of practitioners

In the final part of the survey, we collected major pain points and problems in EA management
practice with respect to visualizations and tools. Table 26.1 lists the ten most frequently
challenges in EA management as surveyed in an adjacent study [HSR'13]. In the following
we map the problems and major pain points the EA experts report in our survey to these
challenges. Were appropriate, we refer the interested reader to literature that also reported
on these problems or seeks to cope with the problem.

One participant emphasizes that the visualization of historical data is a problem which con-
firms our observation in [RM13].
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26. Trends in EA Management and Tools

Agree Neither Disagree No response
Challenge n % n % n % n %
Ad hoc EAM demands 89 | 89,90% | 6 6,06% | 4 4,04% | 3 3,03%
Unclear business goals 84 84,85% | 11 11,11% | 4 4,04% 3 3,03%
Hard to find experienced | 82 | 87,23% | 8 8,51% | 4 4,26% | 8 8,51%

enterprise architects

EA demands unclear for | 74 75,51% | 13 13,27% | 11 11,22% | 4 4,08%
EAM team

Enterprise environment 70 71,43% | 9 9,18% 19 19,39% | 4 4,08%
changes too quickly

Conflicting interests 69 74,19% | 15 16,13% | 9 9,68% 9 9,68%

among stakeholders

EAM team focuses pri- 67 | 67,68% |9 9,09% 23 23.23% | 3 3,03%

marily on IT

Reluctant information 62 | 64,58% | 14 | 14,58% | 20 | 20,83% | 6 6,25%

providers
Unavailable stakeholders | 49 | 51,04% | 26 | 27,08% | 21 | 21,88% | 6 6,25%

Late valuation of EAM 47 51,09% | 26 28,26% | 19 20,65% | 10 10,87%
through stakeholders

Table 26.1.: Ten most relevant challenges in EA management [HSR*13]

Configuration

Another pain point is the configuration of visualizations by end users. A novel way to provide
end-users a means to configure complex visualizations is proposed in our recent publication
(see [RHZT13]).

Derived Relationship
|

Figure 26.1.: Derived Relationships

One surveyed EA expert annotates that the “[EA] Tool can not visualize/calculate all derived
relationships between objects automatically”. Figure 26.1 depicts this issue mentioned by
the participant. Let A and B be objects with properties A, and B,. The expert wants to
visualize communication of between A and B if the objects communicate via A, and B,. At
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the present time and in line with this EA expert, we diagnose a lack of support for derived
as well as transitive relationships.

Organizational Issues and Governance

Other issues address organizational issues and lack of governance structures of EA manage-
ment. Although, an EA tool cannot solve these issues, we include these issues in this report
to properly reflect the status-quo of the discipline.

EA experts report on a lack of
e funding,
e understanding,
e EA maturity,
e consensus,
e stakeholder buy-in, and
e acceptance of governance roles & duties by business.

This underpins our motivation in the introduction stating a successful EA management func-
tion seeks to involve stakeholders early on (cf. Chapter 1). One practitioner mentions that
a diversity of approaches in different departments may be an obstacle. In particular since
such an environment requires to coordinate all I'T activities, where responsibilities are heavily
fragmented.

Outsources or boundaries between departments can also be an issue that has been reported
by experts. Especially an alignment of strategy, architecture, and release planning with-
out IT operations can be challenging. Another expert states that “business units are very
autonomous” and the organization has not enough architects.

One EA expert mentions “politics and differences in approaches in the different organizations”
as an important factor. The expert continues that “limited governance to steer thing centrally”
is another issue. This goes in line with our results presented in [|: a federated structure
is more likely to succeed in EA, i.e. a central point for decision making with federated
responsibilities.

The Right Level of Abstraction, Diversity of Tools, and Presentation

One practitioner reports that management regards the EA tool as too complex and uses spread
sheet applications or presentation software. Against this background, the export format of
EA tools should be reconsidered by EA tool vendors.

Another expert reports on gaps between strategic, business, information system, and technol-
ogy architecture. These gaps always result in a lot of additional manual work and periodic
synchronization of architectures documented partially.
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One EA expert reports that the “hordes of [consultancies] that only seem to use Office tools”
as another pain point. This calls for an intermediate format as data exchange between the
different tools.

Data Quality

Data quality aspects are not to underestimate. In [AHR14] we report on this issue in the
context of regulatory requirements. However, in general data quality and up-to-date informa-
tion within an EA tool is another crucial factor for a successful an EA management initiative.
Many experts confirm this statement and call for more flexible and dynamic visualizations.

One expert in particular mentions that the EA is “not alive, but just documented”. One way
to increase data quality is to integrate operative information, e.g. of enterprise service buses.
In Grunow et al. [GMR12], we report on perceived data quality within such an enterprise
service bus system.

Another expert notes that “EA management is currently unable to provide a holistic picture
with information that is relevant for different perspectives”. In addition, one expert even states
that “EA information is not used for decision-making”. This leads to a lack of credibility of
EA information which is confirmed by many experts.

In contrast to our recent publication in collaboration with University of Innsbruck [FBH*13b],
one expert states that the “data quality of the repository, especially when defining models
at the lower levels (solution architecture or physical applications)” is critical. One expert
brings us to raised the question why the data quality of EA models is insufficient. The expert
states that “users do not depend on the information within the EA repository”. The expert
continues that “it is always a secondary source” and gives an example. Users query the EA
repository for installed applications. However, they depend on other sources. Consequently,
there is a trust issue with the completeness, actuality of the information maintained in the
EA repository.

Return on Investment

Five participants mentioned that EA management lacks of proven value and thus EA man-
agement is too expensive. One participant in underpins that it is a “necessity to develop a
funding case first and establish business value of EA management”.

Interoperability

Many participants report on ‘information islands’ within their enterprise. One expert states
that there is “no consolidated repository of artifacts; no integrated EA management solution”.
Many experts claim that there is no out-of-the-box “integration of operative applications |...]
and project portfolio”. Other experts state that the information models of the EA tool are
inflexible and static information models are an issue.

365



26. Trends in EA Management and Tools

One expert claims that in larger organization a number of EA tools are used. The expert
states that “the various tools have areas of immaturity and it is taking a fairly long time for
required functionalities to be brought out”.

lvory Tower

In [HMR12] we report on the ivory tower syndrome (cf. Table 26.1). This is confirmed by
one practitioner mentioning the “not-invented-here syndrome, i.e. acceptance of before agreed
artifacts”. This constantly observed syndrome

e underpins the collaborative nature of a successful EA management function,
e the need to transparency early on, and

e stakeholder involvement when building an EA information model [RHM13].

Data and Maintenance

Central to an EA tool is the collection and management of information. However, an EA
expert states that “manually entering the data using a graphical tool is expensive and error-
prone.” Some go even further and state that their tool is “not suitable for EA management”.

Another EA expert reports on problems that arise when contradicting information may exist
and calls for support to find consistent data (sources) to decide which data(source) is valid.

26.4. Feature list and improvements

We asked for possible improvements and features an EA tool should provide according to the
EA experts. The participants were able to provide their answers as free text. As part of
our analysis, we grouped similar and matching demands into topic clusters. In the following
subsections, we introduce each cluster.

Visualizations and Appearance

Most practitioners call for a better visualization support such as

e simpler visualizations,

e more intuitive,

e ‘nice’ reports for management (without external tools, e.g. Cognos),

e visualizing information within the version control system,

e multi-perspective visualizations with different layers (product, business model, etc.),

e visualization templates,
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e visualization of roadmaps,

e visualization of the architecture as an evolving system over time.

Layouting

While layouting is a matter of customization to a large extent, EA experts wish for enhanced
layouting support.

One practitioner describes the problem in more detail:

In a first step, the visualization is generated in a model-driven manner. Then,
the layout is altered manually by the expert. In a third step, the underlying
information changes and the visualization is generated again. The problem is that
minor changes in the information may ‘obscure’ the entire layout. Although the
new layout may optimize after certain dimensions, the EA experts demand that
the existing layout prevails and only changed information is added. The problem
is that most layout algorithms calculate the positions based on the entirety of
the rendered data. That in particular means the algorithms do not distinguish
between the existing information and added, changed, and deleted information.

Export Formats

In addition, EA experts have a demand for advanced export facilities. In particular, support
for file formats which preserve structural information for post-processing is often lacking. In
this context, Microsoft Powerpoint (PPT/PPTX) and Visio (Microsoft Visio Format (VS-
D/VSDX)) have been mentioned particularly. One practitioner wishes for the ability to
export visualizations as packaged Data-Driven Documents (D3) visualization (cf. [BOH11]).
This would allow manual customization and presentation using standard web technology.

Customization

Practitioners call for better support for customization of visualizations as well. One practi-
tioner wants to have enhanced customization facilities especially for publishing of defined IT
architectures (cf. Section 26.4). More general the usability of customization facilities should
be improved to lower the barrier for end-users.

Visual Interaction

Another issue mentioned by EA experts is the interaction with visualizations. This often is
refereed to as ‘live-data’, ‘interactive visualization’ or ‘dynamic visualization’. EA experts
want to get means to flexibly explore visualizations and influence visualizations with regards
to contents. This includes, for instance, adding and deleting elements after generation. On
the one hand, this falls into the category of export and customization. On the other hand,
propagating visual changes to the repository is more sophisticated [SMR12].
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One practitioner wishes for enhanced support to perform visual impact (dependency) analyses.
Another EA expert proposes a specific feature to perform gap analyses as well as to govern
roadmaps and trace the impact to the business architecture.

Interoperability and Collaboration

Many EA experts call for better integration with third party tools.

In line with our research agenda for automated EA documentation [HMRI12], one expert
stated that the organization wants to “gather as much information as possible in an auto-
mated way”. A similar statement expresses demand for “interfaces for integration with other
systems containing data that contribute to the I'T-inventory”. Another expert asks for a better
connection between design and runtime: information in the EA repository should reflect the
reality more accurately. Practitioners wish to get “open interfaces for integration of diverse
tools/repositories” and “better integration with other sources”. One expert calls for “max-
imum capabilities in importing and exporting information from and to other data sources
respectively, full fledged integration between EAM and UML, freely available reusable EAM
content like third party software catalog and alike”.

One provided feature request comes particularly close to the approach of Txture (cf. Chap-
ter 23). The expert is looking for a possibly to have a DSL-like textual representation of
the architecture model and tool support for validation, auto-completion, refactoring, a query
language as well as a generator for visualization diagrams. The expert argues that such
an approach could decrease model maintenance costs and increase usability. With respect
to interoperability, one experts suggests that the EA toolset should conform to the OMG
Interchange Diagram metamodel.

Another EA expert points out that interoperability is not only a concern of technical interfaces
but process integration and collaboration support as well. A fellow practitioner calls, for
instance, for “notifications of users [...] on changes which are of specific interest to them”.

Information Model

Another important topic addressed by the EA experts is the information model. The survey
participants call for more flexibility as well as concrete extensions such as strategic goals or
geographical data as building blocks for an information model. In addition, they ask for
improved facilities to link objects. One suggestion is to maintain links as distinct objects
which may have attributes.

Another topic is the creation of planned states. Practitioners call for better usability to create
scenarios (to-be) or alternative architectures. One participant wants to store changes to the
architecture as a change history, i.e. the creation of immutable versions.
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Queries

The creation of reports and visualizations often comes with the need to aggregate data or
query data in more sophisticated ways. This is reflected in the demands of EA experts.
The participants call for enhanced capabilities for “data aggregation on logical structuring
elements (e.g. domains)”. Two practitioners suggest to adopt an ontological approach.

Many other practitioners call for
e BI functionality,
e support to query and visualize transitive relationships, and

e an analysis of semi-structured data.

Usability

An important factor for end-user acceptance is usability. Practitioners state that the models
shipped with EA tools are often too complex to communicate. They ask for easy-to-use and
simple modeling facilities. One expert explicitly states that (s)he prefers ease-of-use over
accuracy. Another expert says that user interfaces should be more intuitive.

Other

The EA experts mentioned other tool issues they encounter in practice such as lack of:
e support for simulations,
e multitenancy,
e support for integrated life-cycle management,
e ad-hoc reporting capabilities, and

e stability.
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27. Conclusion

In this chapter, we conclude the report. First, we discuss the limitations of the study. Then,
we give an outlook on future research in EA tools and visualizations.

27.1. Key observations

A general observation is the overall improvement of facilities that empower end-users to adapt
model bindings as well as the information model.

Another key observation is the shift towards web-based solutions. We see a clear trend from
read-only access browser support to feature rich web application clients.

Support for interactivity in visualizations has been increased at the same time. For current EA
tools, it is no longer sufficient to just display information but to enable in-place interaction.
This includes visual manipulation and analysis. More and more tools facilitate post-processing
by supporting export formats that preserve the structure of the visualization (vector graphics).
An additional aspect is the propagation of change such that data is manipulated through visual
interactions.

The study also revealed that there is a strong demand for additional facilities to customize the
EA information model. Most vendors confirmed that their tool supports an adaptation of the
EA information model. However, they are multiple approaches to support model adaptations
among the tools.

Some visualization types are used more often than others. The 5 most widely used visualiza-
tion types are cluster map, matrix, graph, timeline and flow diagram. In almost every second
provided usage scenario, one of them is used (48%, n = 1498).

Another finding is that some visualization types are particularly relevant to specific stake-
holders and used more often than others except for a few common types (i.e. cluster map,
matrix, graph, timeline, flow diagram). Our participants report that

e Bubble charts are primarily used to communicate to management (Business as well as
IT, including C-level)

e BPMN is mostly used to visualize information for business analysts and management
(non C-level)

e UML is very relevant for enterprise and solution architects

e ER diagrams are particularly popular among enterprise architects, solution architects
and business analysts

e Dashboards are mainly targeted at C-level stakeholders or enterprise architects
e EPC is significantly used by business analysts
e ArchiMate is almost primarily used by enterprise architects

e Bar charts, radar charts and pie charts are most popular among C-level management,
enterprise architects and I'T managers
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Our study revealed differing update frequency patterns among different stakeholder groups.
Visualizations for C-level management are mostly updated on a quarterly or monthly basis.
In contrast, business analysts, solution architects as well as lower and middle level managers
with business focus tend to demand for more frequent updates (e.g. on a weekly basis). A
significant share of solutions architects even asks for daily updates.

27.2. Limitations

In this section, we briefly detail the limitations of the survey and point out some potential bi-
ases. This report includes empirical data. One should be cautious when interpreting empirical
data. For instance, group characteristics of the participants and design of the survey(s) might
influence the results. Therefore, it is important to put the results into context. While we
carefully considered each single design decision, we would like to point out that the following
factors might have biased the outcome of the study.

Information on EA Tools is based on survey results. All information included in this report has
been provided by EA tool vendors. In contrast to [MBLT08], we did not assess the tools
ourselves. We reviewed provided information as good as possible. However, we assume
and have reason to believe that participants provided sincere answers. That said, we
welcome any proposals for corrections or improvements.

Empirical basis. The identification of trends is based on information provided by a limited
sample of EA practitioners (i.e. 109 participants). While the sample size is reasonable
by scientific standards, an even larger empirical basis for further statistical analysis
might provide even more confidence in some observations and interpretations. This
study has been initiated from within the heart of Europe, this and other factors of our
invited practitioners constitute potential biases to the results described in more detail
in Part III of this report.

Survey design. A particular bias addresses the usage of visualization types in EA management.
In the survey, we presented the visualization types in a particular order. Ideally, the
order should have been randomized. However, due to technical limitations of the survey
system, we stuck to a fixed sequence of visualization types. The following lists show the
ordering of visualization types in the survey as well as according to provided information
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about actual usage in practice:
Order of visualization types as provided to
the EA experts in the online survey:

1.

NN NN N R e = e s e e e

A A R

Cluster Map
Matrix

Graph
Timeline
Bubble Chart
Scatter Chart
Treemap
Treeview
Radar Diagram
Tag Cloud

. Flow Diagram

. Dashboard

. 3D Visualization

. Gauges

. Sunburst

. ER Diagram

. UML Diagram

. Business Model Canvas
. BPMN Diagram

. EPC Diagram

. ArchiMate Diagram
. Pie Chart

. Bar Chart

. List

. Line Chart

. Geographic Map

Order of visualization types per actual us-
age by 109 EA experts:

1.

NN N NN NN e e e e e e e
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Matrix

Cluster Map
Timeline

Flow Diagram
List

Graph

ER Diagram
Bar Chart
BPMN Diagram

. UML Diagram

. Bubble Chart

. Treeview

. Pie Chart

. Dashboard

. Radar Diagram

. EPC Diagram

. ArchiMate Diagram
. Line Chart

. Scatter Chart

. Geographic Map

. Business Model Canvas
. Gauges

. Treemap

. Tag Cloud

. Sunburst

. 3D Visualization
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27.3. Outlook

This report about the results of the Enterprise Architecture Visualization Tool Survey 2014
provides an analysis of 19 tools of 18 vendors. EA tools are an essential means to manage
the EA. Crucial criteria for the buying decision include 1) the way visualizations look like, 2)
how these are configured, and 3) how an information model can be adapted to organization
specific terminology and concepts such as attributes and relationships. Given the importance
of visualization in the EA management function, the look and feel of visualizations can be a
decisive factor whether to buy or not to buy a specific EA tool.

In this report, we present 26 synthesized visualization types. These generic visualization types
have been extracted during a rigorous analysis of a large collection of screenshots provided by
each of the 18 tool vendors. A description of each tool vendor and respective offerings as well
as a comprehensive overview of technical capabilities are provided. For each visualization type
we show concrete examples who they look in the 19 analyzed EA tools (if supported). We
further list configuration capabilities of the EA tools, the ability to adapt the EA information
model as well as integration of third party tools. In the final part of this study, we report on
results of our survey among 109 EA experts. In that survey, we put focus on current usage
behavior and future market demands. In addition, we provide a list of pain points that were
reported by EA experts.

Compared to our study in 2008 [MBL™08], we find more sophisticated visualization capabili-
ties. While the field of EA management evolved over the course of the past years, we still see
a wide range of rather idiosyncratic visualization types applied in practice.
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APPENDIX A

Long List

Organization Product

AB Conseil SOLU-QIQ

Artemis International Accept360

Adaptive Inc Adaptive Enterprise Architecture Manager
Agilense

pulinco engineering ag TopEase suite

alfabet AG planningI T

Allen Systems Group Inc ASG-Manager Products
Artimis International Solutions Corp. | Enterprise

Atoll Technologies Ltd SAMU Repository
Avolution Pty Ltd ABACUS

BiZZdesign BiZZdesign Architect
BOC AG ADOit

BTM Corporation

ca technologies

CACI International Inc
Casewise Ltd

comma soft
Embarcadero

Enterprise Architecture Solutions Ltd

BTM 360 Product Suite

Clarity PPM for IT Governance
SIMPROCESS

Casewise Modeler Suite

infonea

ER/Studio XE2

The Essential Project
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Enterprise Elements Inc. Elements repository

Foresight Systems M&S Foresight Tool Suite

FrankITecture Solutions MappIT

Future Tech Systems Inc Envision VIP

GoAgile

Hewlett Packard Mercury Project and Portfolio Management Center
IBM Corp Rational System Architect

IBM Corp Rational Software Architect

IBM Corp Rational Requirements Composer

IBM Corp Rational Asset Manager

IBM Corp Rational Asset Analyzer

IBM Corp Rational Software Architect for WebSphere Software
IBM Corp Rational Rhapsody Architect for Systems Engineers
IBM Corp Rational Data and Application Modeling Bundle
INOVA Engineering GmbH Merge Pro

Institute of Educational Cybernetics | Archi

Intelligile Inc. Model, Analyze, Publish (MAP)

iteratec GmbH iteraplan

Knotion Consulting Pty Ltd Universal Data Element Framework

Knotion Consulting Pty Ltd SYNAP-C Solution

Layer8-Solutions Layer8.professional

LeanIX GmbH leanIX

SOA Software Inc Logidex

MEGA International SA MEGA Solution for Enterprise Architecture Suite
OpenText ProVision

Modeliosoft Modelio

Salamander Technologies MooD Platform

Oracle Corp. Oracle Enterprise Manager

Oracle Corp. Oracle Enterprise Repository

Orbus Software iServer Enterprise Archtect

pinnacle EM Specialists Primavera ProSight

process4.biz process4.biz

Promis Ltd EVA Netmodeler

QPR Oyj QPR EnterpriseArchitect

QualiWare ApS Enterprise Architect Suite

SAP-Sybase PowerDesigner
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Select Business Solutions Inc.
Select Business Solutions Inc.
SOA Software Inc

Software AG

Software AG

Software AG

Software AG

Software AG

Sparx Systems Pty Ltd
Troux Technologies Inc
Visible Systems Corp.
Visible Systems Corp.
Infoasset

QE LaB Business Services GmbH
OpenSource eclipse AgileEA
Palisade

QPR

Select Solution Factory

Select Architect

Lifecylce Manager

ARIS IT Architect & Designer

ARIS Business Architect & Designer

ARIS ArchiMate Modeler

ARIS Business Optimizer

ARIS IT Inventory

Enterprise Architect

Troux Enterprise Portfolio Management Suite
Visible Advantage

Enterprise Products

Tricia

txture

Eclipse Agile EA

Risk and Decision Analysis

QPR Process Guide Xpress Enterprise Architect
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