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What is an enterprise architecture?

seb

- !

Business Capabilities

Organization & Processes

Business Services

Applications & Interfaces

Visions & Goals
Questions & KPlIs

Infrastructure Services

&

Strategies & Projects
Principles & Standards
h

Infrastructure & Databases

Common language for business and IT
= Technical, social, and economic aspects
= Layers and crosscutting concerns
= Relationships are more important than element details
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Current practices used for documenting an EA sebis

Current practices for gathering information about an EA
= Workshops,
= [nterviews,
= Questionnaires,

Problem: Documenting an EA is a manual task [Hal2a, Hal2b, Ro13]

= Time consuming e DY

= Error-prone At the same time:

= Cost intensive » Decision makers must be

= |nformation is | ' supported with up to date
incomplete/invalid information in a high quality

= |nformation is soon
outdated

= People don't
cooperate
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Our current research endeavor:
Automated EA Documentation sebis

Research Hypothesis
Relevant information for EA already Stakeholders 7% 7% 7%
IS contained in operative IT environments! 4 \ \

Goals
= Gather data from operative IT systems
= Combine, harmonize, and integrate EA

information in a common model Repository
= Manage information
(lifecycles, processes)

= Communicate results to stakeholders

.

. -
Information Sources | ., I

Old and new questions o
Over time, a plethora of 3rd party data (multiple versions) within EA repository.
Validate data of different information sources, compare versions of an EA, etc.
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Managed Evolution: Evolutionary EA Design
controlled by Principles and Standards sebis

4 .

IT development efficiency

Business benefit

cf. [Mul0, Bul0Q]

2013-03-01: Roth - Research Topics in Enterprise Architecture Evolution Analysis 5



System Cartography:
Timeinterval Map sebis

= An analogy to a Gantt-Diagram

= Versions of:
= Applications,
= Projects,
= Programs, or
= QOrganisational Units
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The dimensions modeled at, planned for, and

[ 1 1
variants may be combined sebis
&
N lanned f
¥ today 2011-01-01 2011-06-01 2012-01-01 oo P a”ﬁ or
2011-01-01 Nl .
2011-06-01 “n-—
2012-01-01
modeled at
Legend
=== Current state Planned state Target state
=" oftheEA of the EA of the EA
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How to analyze the evolution of an enterprise

. 000
architecture? sebis
LL ]

o || © LL Business Capabilities |
C_Ué é_’ _% .‘.;5 L Organization & Processes .
o — @ [ o
g i % & f{ Business Services 1E =

=13
0|5 9 2 t Applications & Interfaces 3 g
— J— o]

- IR E—a11
218l 8| 3 l{ Infrastructure Services }ﬁ

0 O Infrastructure & Databases .

Common language for business and IT
= Technical, social, and economic aspects
= Layers and crosscutting concerns
= Relationships are more important than element details
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Versioning of Maps

= Current, Planned,
and Target-States

= Create variants and
merge

= Tracable history

=» Compare multiple
versions in a single
visualization, e.g.
overlay (different
opacity)

current

planned
01/2014

planned
07/2014

Target

seb

Project to be
discussed
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Comparing Different Versions of an EA:
A Brief Example

sebis
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2012 2013 2014 2015 2016
Munich Berlin Frankfurt New York Munich
HR R&D HR R&D HR R&D HR R&D HR R&D
Production IT Production IT Production roduction Production IT
Hamburg Hamburg Hamburg |_Hamburg Hamburg
HR IT HR IT HR HH
Production R&D Production R&D Production R&D Production R&D
Legend
[_] Business Unit D Business Unit (consolidated) ACDB A gets absorbed by B

10




Challenges: Scalability sebis

= Comparing multiple entities (more than two) and respective instances with each
other

= Comparing structural information (relationships) over time
= Avoid Information overflow
=» re-evaluation of concepts
=» EA management visualizations (cf. e.g. [Bu08])
=» information visualization (cf. e.g. [Tu01])
=» Methods & principles of system cartography (cf. [Wi07, Ma08])

KPIs

Relationships

Business
applications

Base map
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Challenges: Scoping vs. “Big Picture” sebis

= Different levels of granularity to be analyzed
= strongly depends on the actual stakeholder
= a high-level overview sometimes is very beneficial

= history (versions) of a particular business unit or business application could
also be subject of interest for a deeper analysis = semantic zoom?
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Challenges: Layout algorithms sebis

= Known layout algorithms aim at esthetical pleasing layouts

= e.g. NFDH algorithm: decreases the overall height of boxes with respect to
an aspect ratio

=» would close any open space (white-spots) that are created, e.g. during
migration.

=>» White-spots are actually useful to communicate (the amount of) change
when analyzing EA evolutions.

2012 2013 2014 2015 2016
Munich Berlin Frankfurt New York Munich
HR R&D HR R&D HR R&D HR R&D HR R&D
Production IT Production IT Production roduction Production IT
Hamburg Hamburg Hamburg Hamburg Hamburg
HR IT HR IT HR H
Production R&D Production R&D Production R&D Production R&D
Legend
[ Business Unit [J Business Unit (consolidated) AD)B A gets absorbed by B
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Challenges: Generic vs. special purpose solutions sebis

= Some solutions will be generic (information visualization)

= Others will be very specific for the domain of EA and EA management (similar to
[BulOa))

«mixin»

Versionable

\— EA Element

bommosoooeooooood EA Operation

«affects»

‘ Standadization ‘ ‘ Harmonization ‘ ‘ Consolidation ‘ ‘ ‘

=» The applied method must be (at least partially) included in EA information model
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Challenges: Communication of timespans sebis

Visual feedback on the actual timespan (and time differences) shown is useful but
sometimes hard to achieve

Existing visualization approaches, e.g. [Tu01], may be helpful for this purpose.
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MIT Timeline

® Kennedy's body leaves hospital ® Ajr Force One airborne ® Dsw

swald arrested at Texas theatre ® lohnson sworn in aboard Air Force One ® Oswald named |

Texas theatre ® Caskel aboard Air Force One ® White House cl
® Casket aboard Aifkorce One ® Police arrives at Paines residence

Oswald interpogation
® Oswald taken into police dept.

® Kennedy's body arrives at airport

® Bulet 399 handed to 55 Agent John=on

|14:+:n:| . 20 . |4¢ |5¢ |15:+:u:| |1¢ |2¢ E |4t - |1a:+:u:| |

13:00 i 3 5 14:00 15:00 16:00 17:00 18:00 19:00 20

http://www.simile-widgets.org/timeline/
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IBM Research sebis

AUTNors posts

https://www.research.ibm.com/visual/projects/history_flow/
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Version control systems (Mercurial, GIT)

A O hgk /home/luke/devel/django/hg/django-lp-trunk

File

©e

Help

Initial

ki
Us

r

O

smart-if patch.

Closed branch, this has heen merged into trunk (viz
st cleanups to docstrings and comments.

e decorator syntax for csrf_protect

terge fram trunk

Dacumentad side effects of get_token{)
Clarifications about crogs-site AJAX in docs.
kerge from trunk
Small doc fixes
sdded entry to deprecation timeline concerning Csrididdleware
Clarified release notes to include "Csritiddleware” as well as "C
Added release notes about CSRF.
Added note to the docs about contrib apps and csi_protect.
Fi<ed incorrect reference within CSRF docs.
Use Python 2.4 decorator syntax for 'ceif_protect' where appropr
Added mention of csi_migration_helper.py to docs.
kdade csrf migration helper script work nicely with Emacs grep m
kderged from trunk
Iderge from trunk
kderge fram trunk
terge fram trunk
terged from trunk
kerge from trunk
Added CERF migration helper script.
Fixed a comment.
Tweak to tutorial docs.
Added underscore to ‘dont_enfarce_csi_checks'
Fixed an HTRL error on CERF failure page.

Killed unused head.
\Make the Csiiviewtdiddleware a hard depende

kerge from default
Reverted some changes (relative to trunk), s
Fulled CSRF template tag and context proce
Added 'csri_protect' to all relevant contrib wi
Applied csrf_protect to contrib views, and fix
lUse mare accurate label for sentinel value
Micro-aoptimisation.
Add csrf_protect decorator, created from mid
Improve intro para in C3RF docs.
Added docs about cross-domain XMLHtpRe
Added message to default C5RF failure page
Added 'reason’ keyword argument to csi_fai
Improved example of using CERF contesxt pro
Added comment about the exception for AJ8
kerge fram trunk
kerge fram trunk
kention django.contrib.csif dependency in a
kerge from trunk
Fixed typo.
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2008-11-30 16:26:17
2005-11-30 16:04:45
2009-10-26 22:35:41
2003-10-26 22:35:19
20038-10-26 22:193:537
2003-10-26 1.3:01:46
2003-10-26 12:34:19
2003-10-26 11:43:20
2003-10-26 11:48:34
2003-10-26 11:34:09
2003-10-26 11:33:26
2003-10-26 11:14:50
2003-10-26 11:14:26
2008-10-26 11:14:03
20058-10-26 10:50:37
20058-10-26 10:30:46
2005-10-24 18:10:40
20058-10-24 12:10:47
2005-10-24 00:20:37
2003-10-15 14:03:36
2003-10-14 14:40:08
2003-10-08 2:3:40:00
2009-09-26 19:36:31
2003-09-26 19:25:27
2003-09-26 19:25:03
2003-03-26 19:16:41
2003-03-22 22:56:15
2003-09-22 02:22:14
2008-09-22 02:10:54
2005-09-19 19:33:34
2008-09-22 02:01:24
2005-09-22 01:59:26
2005-09-22 01:43:.09
2009-09-21 23:56:51
2003-09-21 15:15:35
2003-09-21 14:47:34
2003-09-21 1:3:18:50
2008-09-21 131524
2003-09-19 17:02:28
2003-03-19 16:55:36
2003-03-19 16:33:16
2003-03-19 16:37:37
2003-03-19 153:54:31
2003-03-13 22:40:40
2005-09-15 00:16:20
2008-09-14 2:3:52:25
2003-09-14 2:3:51:06
2005-09-13 0:3:01:13
2005-09-12 20:16:37
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Further Questions sebis

= What is the experience of the audience concerning
Visual representation/communication of change

* Techniques
« Layouts and algorithms
« Tool support
= Visual support for code evolution
= Are tools utilized in practice? Why, why not?
= e.g. Software in the city (Schreiber et al. SE 2013)
« Comparing of binaries
= Do 3D visualization help? (cf. e.g. [Te09])

= Visualization/Analysis of the Evolution of
(distributed) Software Architectures?

= Which tools are used?

= Are differences of the information model
relevant to practice?

(@)
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Discussion

Thank you for your attention.

Contact: Sascha Roth (roth@tum.de)
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