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Das Problem...

cost of change

understandability

V
understandability

cost of change
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time

time
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These:

Ausbildung foku53|ert
auf Neubau '




80 : 20 Regel

» 80% unserer Zeit andern wir,
20% bauen wir neu.

In der Ausbildung:
» 100% der Zeit lernen wir neu bauen.

» In derrestlichen Zeit lernen wir andern.
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Wartbare Software benétigt ,,Ordnung*

» konzeptionelle Integritat

» Substantielles Investment
in ,,innere Ordnung*

» Verstandlichen Code

» Uberblicksdokumentation
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'hese:
Praxis benotigt mehr
Anderungskomgetenz




Anderungen an
Systemen sind durch
Geld motiviert ’




Griinde fiir Anderung an Software

K Neue / gednderte Anforderungen \
» Anderungen im Kontext

2 Externe Schnittstellen, Datenformate

4 Technologie

4 Organisation

» Aufgetretene Probleme
4 Fehler

4 Verletzung von Qualitdatsanforderungen

k Hohe Betriebs- oder Anderungskosten/

» Intrinsische Motivation von Entwicklern

© 2014 Dr. Gernot Starke / innoQ / aim42

Geld!



Budgetverantwortliche
ignorieren
Architekturprinzipien




These:
Verbesserung
ist mehr als Refactoring
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Architecture Improvement Method

Gernot Starke & aim42-Contributors

http://aim42.org




Darum aimg42

Methodischer Rahmen fur
Optimierungs- und
Verdnderungsprojekte




Darum aimg42

Gibt Sicherheit bei Anderungen



Darum aimg42

Adressiert Business und Technik



Darum aimg42

frei, flexibel, open-source



Methodik
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___Grundbegriffe...

remedy has risks
" potential or consequences

cost of risk __
risk might result
in problem(s) Cost
cost of cost of

problem remedy
solve problem

with remedies

Remedy

remedy solves
problem(s)

priority o
remedy

resolve cause

(root) causes
of problem




Iterative Phased Improvement

®* architecture
®* code

® runtime

® organization

analyze

Improve
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Crosscutting-Activities (1)

Probleme &
MaBnahmen

T

improve

iterate iterate




Crosscutting-Activities (2)

(bewertete)‘
Probleme
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Practices and
Patterns




Analyze Practices and Patterns

ATAM

Capture Quality Requirements
Context-Analysis
Data-Analysis
Development-Process-Analysis
Documentation-Analysis
Issue-Tracker-Analysis
Pre-Interview Questionnaire
Profiling

Qualitative Analysis

vV VvV VvV VvV V9V VvV V9V VvV VvV VvV VY

Quantitative-Analysis
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Questionnaire

Root Cause Analysis
Runtime-Artifact-Analysis
Software Archeology
Stakeholder-Analysis
Stakeholder-Interview
Static Code Analysis
Use-Case-Cluster

View Based Understanding



Analyze Practices and Patterns...

» ATAM » Questionnaire

» Context-Analysis » Software Archeology

» Development-Process- » Stakeholder-Interview
Analysis

» Static Code Analysis
» Issue-Tracker-Analysis

© 2014 Dr. Gernot Starke / innoQ / aim42 _



ATAM in 30 Sekunden

1. formuliere prazise Qualitdtsziele . .
P 3 einfache Schritte:

1.) SOLL erheben
2.) Mit IST vergleichen
3.) Abhilfen vorschlagen

2. Bewerte System hinsichtlich aller Qualitatsziele

3. Schlage (Verbesserungs-)MaRnahmen vor
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ATAM Prozess Uberblick
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BT: Bewertungsteam
Arc: Architekt des Systems
MGS: maBgebliche Stakeholder
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Sample Practices from ANALYZE

»  ATAM: Architecture Tradeoff Analysis Method. Systematic
approach to find architectural risks and tradeoffs
(compromises) .

»  DATA ANALYSIS: Analyse and inspect the data created and
manipulated by the system for its content, structure,
qguantity and size.

»  PRE-INTERVIEW-QUESTIONNAIRE: Prior to interviewing
stakeholders, present them with a written questionnaire,
so they can reflect in advance.

> STATIC CODE ANALYSIS: Analyse source code to identify
building blocks and their dependencies, determine
complexity, coupling, cohesion and other structural
properties.
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Evaluate Practices and Patterns

» Estimate in Intervall » Failure Mode and

» Estimate Problem Cost Effect Analysis

» Estimate Remedy Cost > Impact Analysis
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Estimate-in-Intervalls

» Schatze IMMER in Intervallen

» Breite des Intervalls ==
Eigenes Vertrauen in Schatzung

15..2
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Improvement Practices and Patterns

» Anticorruption-Layer » Never-Change-Running-
» Assertions System
» Automated-Tests ) Qualolty-Dnven-Software-
Architecture
» Branch-For-Improvement ,
» Refactoring
» Extract-Reusable-Component ,
R » Refactoring-Plan
Group-Improvement-Actions
PImp » Remove-Nested-Control-
» Improve-Code-Layout Structures
» Introduce Boy Scout Rule » Sample-For-Improvement
» Interface Segregation Principle ) gchedule-Work
» Isolate Changes » Untangle-Code
» Keep-Data-Toss-Code » Use Invariants To Kill Zombies
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Improvement Practices and Patterns

» Quality-Driven-Software-

» Automated-Tests Architecture

» Sample-For-Improvement

» Introduce Boy Scout Rule

» Isolate Changes
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Introduce Boy-Scout Rule

» Im bestehenden Code die BSC einflihren...

» Klarung:
» welche Code-Regeln zukiinftig gelten sollen

» Prioritdten der Verdanderung (z.B. Bezeichner,
Vereinfachung, Sonar-Findings,
Formatierung)

» Kommunikation im / iiber Code
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Quality-Driven Architecture

A.k.a. ,,Global Analysis“ ((Hofmeister+99])

1. Beschreibe Qualitatsziele -
moglichst konkret entscheid- oder messbar

2. Entwickle Strategien zur Erreichung der Qualitatsziele

A PPLIED

SOFTWARE
ARCHITECTURE

[Hofmeister+99] Applied Software-Architecture — A
Practical Guide. Addision-Wesley.
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LOosungs-
Qualitdtsziele ansatze

» Konfigurationssprache fiir

Flexibilitat * Neues csv- CSV-Parser (Import), auf
Importformat in <4h Basis ANTLR
konfigurierbar » Syntaxgesteuerter Editor

flir die Sprache

Last / * 250.000 eingelieferte . Bilder als Dateien

Performance Fotos innerhalb von

speichern, Links in DB
» Lasttests im DailyBuild
* Generator fir

(Massen-)Testdaten

24h prozessiert

Sicherheit « Mandant kann

niemals Zugriff auf * Mandantenspezifische
Daten anderer Daten grundsatzlich in
Mandanten erhalten (eigener) VM

» Datenlieferungen
grundsatzlich in
mandantenspezifische
Verzeichnisse (ftp-Server)

* Unix-Kennungen
spezifisch fiir Mandanten
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Frontend-Switch

[ u ]

Create new surface
area (Ul)

Gradually replace
backend parts

{Starke / innoQ / aims2 ]



Crosscutting Practices and Patterns

» Explicit Assumption » Collect Problems
» Fast Feedback » Collect Opportunities for
Improvement

» Improvement Backlog

© 2014 Dr. Gernot Starke / innoQ / aim42 _



Improvement Backlog

e ——————————————

Improvement

Backlog
collect

remedies




Improvement BaCkIOg (kompakte Fassung)

» Probleme mit Mafinahmen zur Behebung

» Inklusive Kosten
» Probleme: Kosten pro Zeit/Auftreten

» Maf3nahmen

» Risiken der Behebung

1
2

R R IS




Sa
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mple Crosscutting Practices and Patterns

COLLECT PROBLEMS: Maintain a central list or overview of
known problems, together with their cost/effort evaluation.

COLLECT OPPORTUNITIES FOR IMPROVEMENT: In all AIM42 phases,
one should identify remedies for the currently known
problems or their causes.

IMPROVEMENT BACKLOG: A list or collection of remedies and
their cost/effort/risk estimation.

In the sense of lean and agile, teams shall try to FAST
FEEDBACK: The later a lack of quality is identified the higher
are the costs to fix it.

t Starke / innoQ / aim42 _



Management
iiberzeugen
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Management iiberzeugen

You need to talk business!
(Martin Fowler, OOP 2014)

600




Management iiberzeugen...

» Problem Cost ermitteln

» Technische Probleme haben
einen Preis

» Schdtzen mit expliziten Annahmen



Beispiel: Mehraufwand ,,Heterogenitat*

4

Technologiezoo: System aus »20
Subsystemen in 8 Technologien

Techniker: ,,aufwandig, komplex*

Management: was kostet das?



Kosten der (iibertriebenen) Heterogenitat

» Mehraufwdnde in Lebenszyklus-Phasen schatzen

» Analyse, Architektur, Implementierung, Test,
Betrieb

» Unterstitzt durch reale Aufwandsmessungen
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Mehrkosten ,,Heterogenitat*” [20%..2%

Requirements

Design/Architektur
10% Zusatzaufwand Schnittstellen
10% ubergreifende Entscheidungen
80% Sonstiges

Programmierung
2% Setup, Updates-Umgebung
2% Einarbeitung, Recherche
10% Fehlersuche, Testing
5% Effiziente Losung von Detailproblem
10% Lésung von Standardproblemen
20% Team-interne Abstimmung
51% Sonstiges

Integration / Test
5% Komponenten integrieren
30% Integrationstests durchfiihren
20% Integrationstests auswerten
10% Testumgebung bereitstellen/erhalten
35% Sonstiges

Maintenance / Operations
3% Vorhalten von Entwicklerkapazitat
5% Entwickler finden/einarbeiten
1% Versions- und Security-Updates
1% Auswahl / Beschaffung Laufzeitumgebungen
3% Konfiguration, Installation
0,50% Monitoring, Logging
5% Fehlersuche und -Behebung
2% Skalierung/Clustering
1% Paketierung, Deployment-Vorbereitung
30% Erweiterungen/Anderungen vornehmen
49% Sonstiges
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Anteil

7%

6%

12%

8%

67%

Mehraufwand

min

5%
2%

5%
5%
3%
-10%
10%
5%

5%
5%
10%
5%

5%
10%
3%
10%
5%
5%
1%
5%
2%
2%

max

15%
5%

100%
20%
100%
-40%
50%
30%

100%
50%
50%
80%

20%
30%
10%
100%
70%
10%
100%
15%
10%
30%

1.000 €min

70€

60 €

120 €

80 €

670 €

1.017,78 €

70,00 €

60,42 €
0,30
0,12

122,40 €
0,12
0,12
0,36

-0,60
1,20
1,20

83,40 €
0,20
1,20
1,60
0,40

681,56 €
1,01
3,35
0,20
0,67
1,01
0,17
0,34
0,67
0,13
4,02

max
1.204,56 €

70,00 €

61,20 €
0,90
0,30

145,68 €
2,40
0,48

12,00
-2,40
6,00
7,20

113,80 €
4,00
12,00
8,00
6,40

813,88 €
4,02
10,05
0,67
6,70
14,07
0,34
33,50
2,01
0,67
60,30



Praxis

aim




Praktisch eingesetzt...

»  Automotive: > 2014:
,Multimedia-Framework*
» Europdische Bahn

(Audit OnlineTicket)

» Rail-Service
,dInfrastruktur®

> Mobilfunk 4 ERP-ﬁersteller |
Billing* (Audit und Rebuild
Kernsystem)

» Airport-Operations
,Luggage Handling*

»  Systemsoftware fir
Maschinenbau /
Lebensmittelindustrie
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Projekt
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Build & DevelopmentProcess

» Method Guide: AsciiDoc

» Gradle, Travis-Cl

» Ergebnis:
» HTML: http://aim42.github.io
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Website

software architecture improvement

software evolution and optimization - done right

aim42 - systematic software evolution and improvement

vvVvVvVvyy

Optimize your software and reduce maintenance cost
Control risks, issues and technical debt
Organizes patterns and practices in three phases
Free and open-source

Grounded in practice , proven approaches, backed by serious research

> See the online aim42 method guide for details

ms, risks, deficiencies and

2bt within your system and your

evaluate

estimate ,value" of problems, issues and

their remedies, prioritize.

improve

systematically improve code an

reduce technical debt, remove

nt process. optimize.
more ... more ...
| root-causes of problems.
news
\atterns and practices. * Whitepaper available
yuse * April 2014: aim42 experienc
25 nicely with arc42 approach part of the industry track of t
gy-neutral Conference on Software Ard
ed by innoQ analyze * Feb.2014: Online version of
method guide
* Feb.2014: Presentationona
improve OOP conference (Stefan Tilk
014 Dr. Gerno arKe / inno alm42

Whitepaper

Architecture Improvement Method

Methodical improvement of Software Systems and ~Architectures

Dr. Gernot Starke
http://aima2.org

This paper outlines aim™, the architecture improvement method, a systematic yet pragmatic
approach to improve productive software systems and architectures. aim® relies on a small
number of domain concepts and works iteratively in three phases (analyze, evaluate, improve)
supported by crosscutting activities. For each phase, aim®™ proposes a number of proven and
established practices and patterns. The method addresses both business and technical
stakeholders of software systems. aim™ is developed by an active community in open-source
style, backed by extensive industrial experience and scientific research It has proven to work
under time and budget constraints in various industries.

1 Introduction

Real-world software systems regularly need to be maintained for various reasons, often under
severe budget and time constraints. Software owners and other stakeholders often prioritize
new business requirements higher than improvement of internal software quality. Over time,
this leads o reduced maintainability, coined “software erosion” or “software entropy”.

Especially in competitive markets, investment in existing software is often driven by short-
term business goals. Long-term goals, like maintainability or understandability are neglected.
Improvements of software architectures seem to conflict with these short-term business and
budget reguirements, as break-even is expected within short timespans.

Keeping software maintainable over time requires substantial investment in internal qualities,
like conceptual integrity, architectural structures and crosscutting concepts, proper coupling
and cohesion.

The systematic approach of i supports evolution and improvement of software
architectures and internal guality. aim™ helps technical and management decision makers to
properly compromise short-term budget requirements with long-term internal architecture
quality.

Software Architecture Improvement - Whitepaper




Code: github

public repo for aim42, especially the "aim42 method guide" — Edit
<> Code

170 commits 2 branches 0 releases 6 contributors
@ lssues 25

Your recently pushed branches:

I atam (6 minutes ago) 11 Compare & pull request

Il Pull Requests 0

Wiki
P branch: master ~  aim42 /9
4~ Pulse
Merge branch ‘atam'
[ gemotstarke authored 11 hours ago latest commit b2383582b5 [ Ly Graphs
I graphics added image for "view-based-understanding" 6 days ago I Network
M guide fixing list 21 hours ago
I whitepaper improved layout of whitepaper 3 days ago x Settings
B .gitignore Merge branch 'atam' 11 hours ago HTTPS clone URL
B .travis.yml Added encrypted key for repository aim42/aim42 2 months ago https://github.com | &
B readme.md Improved image links in Readme. 2 months ago WUl onn cloRe Wil HETPS, 5054,

or Subversion. ®

readme.md Clone in Desktop

<> Download ZIP

aim®

Architecture Imnrovement Method



Issues: viele...

Assigned to you 9 O Close | Label - | Assignee - || Milestone -
Created by you 15 (] (O Convert OOP-2014 talk on business-relation of architecture into aim42 #53
pattern nhancsment]
Mentioning you 1 Opened by gemotstarke 6 days ago (5]
(] (O Write pattern "sheparding the architecture” [Tl #52
No milestone selected a i Opened by gemotstarke & days ago
(] (O Estimate-in-Intervalls (new practice for evaluation phase) [Eld #51
Labels Opened by gemotstarke 8 days ago $® 3 comments .
Fundamental 4 (] (O Agree on a name (symbol) for the "system under improvement" #50
| enhancement 6 Fundamental
Opened by MichaelMahlberg 24 days ago % 1 comment B
I pattem 10
) practios 10 (] (O expand "code review" or "code reading" practice #48
Opened by gemotstarke a month ago
| question 3
| website 1 (] (O enhance build to generate pdf version |enhancement #46
0 bug 0 Opened by gemotstarke a month ago g
duplicate 0 () O Cross-Check our patterns/practices with "OORP" from Nierstrasz et al #44
Fundamental
- . [SARSRESMENt] Fundamen
Opened by gemotstarke a month ago §™ 1 comment
" = ] @ Include "architectural feature" from SAFE-framework |enhancement #43
— s Opened by gemotstarke a month ago
New label (] (O Add pattern for better logging and runtime metrics under "Improve" #38
Opened by vanto 2 months ago
New label name
(] (O What is technical debt? (Warning: Meta Question) Fundamental #36



Graph  Members Contributors...
Members of the aim42 Network

aim42 created aim42 and everyone else forked it. This is the family tree.

= aim42 / aim42

----- B aheusingfeld / aim42
----- 3 BoronNitride / aim42
----- ck-innoq / aim42

----- B feststelltaste / aim42
..... %/ gbeine / aim42

----- ¢a| httpPrincess / aim42
----- A MichaelMahlberg / aim42
----- B otigges / aim42

----- R rschimmack / aim42

- A vanto / aim42

Beitrage /
pull-requests
Willkommen!
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Publicity... (1): BT-Magazin Mai 2014

Business
Technolog

Architektur, Innovation & Strategie

Business Technology, das Magazin flr IT-Architektur

und -Management fiir Architekten, IT-Manager und Aktuelle Ausgabe
Berater, die sich auf dem Vorstandsparkett ebenso

sicher bewegen wie auf dem Marktplatz der

Technologien und Architekturkonzepte. Business

Technology bietet klar und verstandlich aufbereitete .
Architekturthemen mit einem  Ubergreifenden .:ll Archiv
Blickwinkel. Das Magazin erldutert praxisnah und

kompetent, welche konzeptionellen und
technologischen Trends die Unternehmenswelt heute
und in Zukunft verandern und legt dabei groRten Wert
auf qualitativ hochwertige Informationen.. Business

Technology positioniert sich durch praxisnahe
Expertenbeitrage, gut recherchierte Abonnement

Hintergrundberichte, spannende Case Studies sowie
Interviews mit Top-Flihrungskraften.

Digital
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Publicity... (2): ECSA 2014 (August)
European Conference on Software Architecture

on J&’ﬂwme htchltectwe
-' Vjenna, Austrla, 25 29 August 2014

14 Organization Program Registration & Accomodation Sponsors Submission Topics Venue & Location Q

Banner © by ECSA Conference

ECSA 2014

The European Conference on Software Architecture (ECSA) is the premier European software architecture conference, providing researchers, practi-
tioners, and educators with a platform to present and discuss the most recent, innovative and significant findings and experiences in the field of
software architecture research and practice. In 2014, the conference will feature keynotes, research track, industrial track, workshops, tutorials,

doctoral symposium, and tool demonstrations and poster presentations.

ECSA 2014 will take place at the University of Vienna, Austria, from August 25 to 29, 2014.
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Contributions welcome

» Method guide: http://aim42.github.io
»  Source: https://github.com/aim42/aimg42
» https://github.com/aim42/aim42/issues

» Twitter: @arc_improves2

» Mailing list: aim42@lists.innog.com
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Disclaimer & Legal Notice

»  Graphics by
»  openclipart.org

4 aimg42.org

» aim42 logo by Gernot Starke
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Licensed under
Creative Commons Sharealike 4.0

https://creativecommons.org/
licenses/by-sa/4.0/



