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Built to last

Prinzipien fur nachhaltige Software-Architekturen
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Wer ist Frank Pientka?

Dipl.-Informatiker (TH Karlsruhe)
Principal Software Architect in Dortmund
ISAQB-Grindungsmitglied

heise.de/developer/Federlesen-Kolumne

Uber 20 Jahre IT-Erfahrung
Veroftentlichungen und Vortrage

Frank Pientka, Dipl.-Informatiker
frank.pientka@materna.de

+49 (231) 5599 8854

+49 (1570) 1128854
www.materna.de
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Wer wir sind.
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)

Bremen

o
Berlin
Wolfsburg ()

@ Hamburg

Dortmund

Dresden

Dusseldorf
® °

Bad Vilbel

[
Heidelberg Erlangen

Stuttgart
o Miinchen
o

www.materna.de

Grindung: 1980
Mitarbeiter: 1.500
Umsatz 2014: 192 Mio. €

Inhabergefuhrtes
Familienunternehmen
der ITK-Branche

Full-Service-Dienstleister im
Premium-Segment

Zielgruppe: IT-Organisationen
und Fachabteilungen in
Privatwirtschaft und Behorden




Built to last: Inhalt




Gebaut fur die Ewigkeit: Was ist eine nachhaltige Architektur?

.-' =~
'.

Einfach
Dauerhaft
Erweiterbar
Selbsterklarend
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Planen oder evolutionar entwickeln — Alt trifft Neu

© Materna GmbH 2015 www.materna.de



Design-by-Songtext

Gib mir die Hand,

© Materna GmbH 2015 www.materna.de




Schema der nachhaltigen Entwicklung seit uber 300 Jahren

YA »
/
‘i. '. : A, - e e

Jungwuchs Dickung Stangenholz Altholz
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Digitale NachhaltigkeikAspekte.

‘development that meets the needs of the present
without compro the ability of future generations”




http:/www.computer.org/portal/web/swebok 3.0 (2014)

Software Requirements
Software Design
Software Construction
Software Testing

Software Maintenance
Software Configuration Management
Software Engineering Management
Software Engineering Process
Software Engineering Models and Methods
. Software Quality
11. Software Engineering Professional Practice
12. Software Engineering Economics

© 0N oA W=

-l
o
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Software Maintenance SWEBOK Guide V3.0

Software Maintenance

Software
Maintenance
Fundamentals

__, Definitions and
Technology

__» Nature of
Maintenance

—» Need for
Maintenance

__» Majority of
Maintenance Costs

Evolution of
Software

Categories of
Maintenance

© Materna GmbH 2015

Key issues in
Software
Maintenance

=P Technical Issues

—» Management Issues

Maintenance Costs
Estimation

_» Maintenance
Measurement

Maintenance
Process

> Maintenance
Processes

Maintenance
Activities

www.materna.de

Techniques

Maintenance

—

—

—

Program
Comprehension

Reengineering

Reverse Engineering

Migration

Retirement

Sotware
Maintenance Tools

11



ISO 25010 fur Softwarequalitat

Benutzbarkeit Funktionalitat

Wartbarkeit/

Wartbarkeit/ .
Anderbarkeit Zuverlassigkeit Ubertragbarkeit

Zuverlassigkeit Ubertragbarkeit

Anderbarkeit

|
| ! | | I | | | |
Analysier- Modifizier- | Fehler it Inter Anpass Austausch-
barkeit barkeit Testbarkett toleranz Stabilitat operabilitat barkeit barkeit

© Materna GmbH 2015 www.materna.de 12



IEEE Standard Glossary of
Software Engineering
Terminology 610.12-1990

“Software engineering is the application of

a systematic, disciplined, quantifiable approach to the development,
operation, and maintenance of software”

13



5 Saulen der Total Productive Maintenance (1950 Japan)
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Die Entwicklung der IT

kompliziert komplex chaotisch

PC WWW Mobile
C/S Cloud M2M

\

"V,

Business Midrange
Support

Host

T—

1960 1970 1980 1990 2000 2010 2020
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http://en.wikipedia.org/wiki/Long-term support

@Standard Release @@Ubuntu Desktop LTS @BUbuntu Server LTS @@ Ubuntu & Ubuntu Server LTS

w | | | 1l _ | | | [

[RRSS F— — — V—— — — — —
Long-term support (LTS) is a product lifecycle management policy for computer software,
especially open-source software, that applies the tenets of reliability engineering to the
software development process and software release life cycle. Long-term support extends
the period of software maintenance; it also alters the type and frequency of software

updates (patches) to reduce the risk, expense, and disruption of software deployment
N D S . . S EE— s D

P Y e

2011 2012 2013 2014 2015 2016 2017 2018 2019
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http://wiki.eclipse.org/LTS/LTS Ready

A build that builds on Eclipse Foundation hardware and n
Can be cloned/checked out with one step

ls documented L I S
|s version controlled

ECLIPSE.ORG
|s automated
|s deterministic given the same source code and third party libraries /
|s easily reproducible on suitably-configured systems
Can refer to compilers and other tools from a configurable location

Capable of building without an active Internet connection
Capable of pulling dependencies from a known controlled source

Adheres to Eclipse IP policies

Bug Tracking:

no code change can be released without proper bugzilla entry
Release Management: part of the annual simultaneous release
Supply & Demand.:

At least two LTS IWG member companies offering support

© Materna GmbH 2015 www.materna.de 17



Was wenn Anbieter, Produkte, Partner ... verschwinden?

© Materna GmbH 2015 www.materna.de
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How Buildings Learn: What Happens After They’re Built (Stewart Brand 1994)

Stuff

Services

Skin

Structure

., Site

© Materna GmbH 2015 www.materna.de

1 day - 1 month

7 -15years
20 years

30 - 300 years

Eternal



GUI

Business
Logic

Common
Libs

Data
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...the most boring technology you can find in use for years and years...
In Defense of Boring, Grady Booch, May/June 2013, IEEE Software
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oftware uber die Zeit?
£

 hitp://users.jyu.fi/*koskinen/smcos




Linux Kernel - Wie entwickelt sich Software uber die Zeit?
Bad words within the code of the Linux Kernel

Click and drag in the plot area to zoom in
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—
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Amount of words
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5 — 10 Millionen Codezeilen

© Materna GmbH 2015

L L L]
Windows NT 3.1
1993
HD DVD Player on XBox .
(just the player)
1 10

needed to repair HealthCare.gov
apparently

Mars Curiosity Rover
Martian ground vehicle probe

Linux kernel 2.6.0

2003

Google Chrome

latest

World of WarCraft

server only

Boeing 787

avionics & online support systems only

Windows NT 3.5
1893

Firefox
latest version

L] ]
............ u l:.
est

IIIIIIIM o—

Chevy Volt

electric car

Intuit Quickbooks

accounting software

Windows NT 4.0
1898

Android

mobile device operating system

www.materna.de
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25 Millionen Codezeilen: Office&Windows

© Materna GmbH 2015

2

Apache Open Office

open-source office software

F-35 Fighterjet
2012
3 40
Windows 2000 I“lﬂi‘
— \
Microsoft Office for Mac
2008
Symbian " ]F
mobie operating system = 180%
Windows 7 128
2008 ’_ j'
Windows XP i“' y
2001 "'" "
"\
Y
Microsoft Office 2013

Too big to scale !

www.materna.de



Qualitatszenarien fur nachhaltige Architektur entwickeln (Heiko Koziolek)

Evolution Scenario Assessment 2011

Assessment 2012

Risikomangement

Assessment 2013

Change of the Scenario recognized,
deployment platform  but no immediate
preparation desired

Change of a client- Unlikely, but impact
facing plug-in would be high
interface

Change of the third- Medium likelihood,
party middleware limited impact
implementation

GUI framework Unlikely, but impact
change would be high

Scenario refined,
likelihood increased

Did not occur,
still possible

Did not occur,
still possible

Research project
executed

Large research project
started

Did not occur,
still possible

Did not occur,
still possible

Planned as an
extension

Anderungs-/Wachstumsszenarien entwerfen > Entscheidungen validieren, Alternativen betrachten

Kompromisse festhalten

© Materna GmbH 2015 www.materna.de
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Sustainability Guidelines for Long-Living Software Systems

Requirements
Management,
Risk,

Maintenance Analysis,
: : Tracing, ...
Reengineering,
Arch.
compliance, ..
Architecture

Styles, .
Tactics, ... Phase independent:

Documentation,
Knowledge,
Testing Management, Process,
Testbeds, Improvement,
Regression Organizational
testing, ... Design Structures, ...

Patterns,
Bad Smells,
Refactoring,

Implementation Metrics, ...

Code Doc., Code
styles, Code
generation, ...

Quelle: Heiko Koziolek

© Materna GmbH 2015 www.materna.de 27



Uberwachen wichtiger Metriken fiir nachhaltige Architektur (Heiko Koziolek)

Index value

(a)

Index value

(c)

T e

p—

——Module Size Uniformity Index

Index value

Measurement date

(b)

State Access Violation Index
—4- APl Function Usage Index
== Module Size Boundedness Index
== Layer Organization Index

Index value

Measurement date

(d)

Module Interaction Stability Index

=4 Cyclic Dependency Index

Measurement date

Well-Sized Methods Index

= LOC

Measurement date

© Materna GmbH 2015
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Wie Systeme zerlegen?

as a mechanism for improving the of a system*
David Parnas (1972)

© Materna GmbH 2015 www.materna.de 29



Modularitat statt Monolithen gefragt

Foto: Ehapa

© Materna GmbH 2015 www.materna.de

Copyright () 2002 EditionsAlbert René ! Goscinny-Uderzo
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Spaghetti-Orientierte Architektur (SOA) vs. Micro Services

Nonoservice is an Anti-pattern where a service is too fine grained.
Nanoservice is a service whose overhead out-weights its utility.
(SOA Patterns, Arnon Rotem-Gal-Oz, 2012)

© Materna GmbH 2015 www.materna.de 32



Trennung von Fachlichkeit & Technik: Port-Adapter-Architektur (Apache Isis)

m.'
mmm core / dflt runtime
Dflt (no-op) mn defaults
. alternatives
s viewers

viewers (alpha)

SQL

File LDAP

application-specific

domain service

(".—14::‘ IWING
( T-ORIENTED

HTML Dflt (in- mem)

JSON (Rest) dfit runtime s

persistence

mamﬁ
object
domain J
. webapp ob e ct
domain
.'wmt "!!!!.

dfit runtime .
progmodel bytecode

‘ = Groovy Wrapper Javassist |dentity
*
i Dflt (cglib)

Dflt (Javad)

Dauerhaft
Erweiterbar
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Nachhaltigkeit bei Architekturstil

| Schichten_ e Microkernel L

Wartbarkeit \ 4 2

Erweiterbarkeit * f ) f
Anpassbarkeit 4 4 O T
Austauschbarkeit t* 4 4 %

Software Architecture Patterns,
Mark Richards, 2015, O’Reilly

© Materna GmbH 2015 www.materna.de



CHEADS

<TITLE>TTLE/TITLE>
<preta http-equiv="Cartent-Type! contentterititn); charset=
<META ﬁﬁ’p Grm‘/‘xﬁ'ﬁ ailTypen content=% extritml charge

nteAL-" en'!

-’ . "y {] |
C) NN e V= LY VIS VA C ‘l




Weniger Spezialisten, mehr Generalisten
Komponente1

albojouyos|

Betrieb

Soziales
Wissen
Kommunikation

Komponente N

© Materna GmbH 2015 www.materna.de
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Das agile Manifest: 8-tes Prinzip

Agile Prozesse fordern
nhachhaltige Entwicklung.

Die Auftraggeber, Entwickler
und Benutzer sollten ein
gleichmaBiges Tempo auf
unbegrenzte Zeit halten konnen.




Peopleware - fachubergreifende Teams

°gp ¥
' oA \ P

Interdisziplinares
| Umfeld
beeinflusst
Ergebnis

7
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Fachubergreifende Teams

© Materna GmbH 2015 www.materna.de 39



Architektur-Entwickler-Tandem: wechselnde Position, immer im Tritt

y = Ziel & Weg im Auge

,TWO-Person-Teams are magical“ (Frederick P. Brooks Jr.)

© Materna GmbH 2015 www.materna.de
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Risikopotential APIs

Schnittstelle
Protokoll
Implementierung
Infrastruktur
Betrieb
Uberwachung
Anderung

Hohe Kosten, Risiken

Besonders Cloud




Wie Schnittstelle designen? — das OSI-Schichtenmodell

TCP Robustness Principle

(RFC793)
Jon Postel (1981)

"be conservative in what
you do, be liberal in what
you accept from others”

© Materna GmbH 2015

TCP/IP

ProcessfAplication

Host-To-Host

Internet

Network Access

Osli

Application

Presentation

Session

Transport

Network

Datalink

Physical

Metworking Function

- Application
*User Interface

‘End-to-end data integrity
-Service quality

‘HRouting between networks

-Physical interconnection

between two points

www.materna.de
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»,EIN guter Zaun schafft gute Nachbarn® Robert Frost
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http://www.programmableweb.com

APl News APl Directory  For APl Providers

* ProgrammableWeb

ey bl

J SromeXiz sy e ﬂp

-
~aw L

Review
7 APIs for Better Package Tracking

by Wendell S5antos

¥»fin g =

N
TRENDING >é, APlcon UK | 7 Package Tracking APIs | Facebook | REST APIs with Laravel

APl NEWS

Learn About The Challenges Of API Aggregation At APlcon In
London

At ProgrammableWeb's APl conference to be held in London, Lokku co-founder Ed Freyfogle
will explain how to make a successful venture out of aggregating public and private APIs.

MNews David Berlind Mapping, APlcon f W

How-To: Google Monitoring APl Helps
Companies Effectively Keep Track

Google's Cloud Manitoring API allows organizations to read

monitoring data for Google Cloud Platform projects.
(~onole Cloud Platfarm
www.materna.de

For Developers Forum

Listings

Search API Directory

Search over 11,927 APIs
updated daily

Browse by Category

Newest APIs

Latest Mashups

PW Research Center

Our data. Your PowerPoints. Use our AP research for
your next presentation. See all -+

Growth In Web
APls Since 2005

001 186 433

20 Jahre WWW
13 Jahren eBay-API
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Uber 10.000 Web-APIs

Growth In Web
APIs Since 2005

" ProgrammableWeb
10302
”9011:. ®

7182

=
=
3
O
.
o
<C

JUN  MAROCIE MAY DEC UL  FEB  SEP APREENCVCJUN  JAN  AUG MAR OCT
2005 2006 2006 2007 2007 2008 2009 2009 2010 2010 2011 2012 2012 2013 2013
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http://roy.gbiv.com/untangled/2008/rest-apis-must-be-hypertext-driven

REST is software design on the scale oT decades
every detail is intended to promote . . *

Many of the constraints are
directly opposed to
short-term efficiency.
October 2008

© Materna GmbH 2015



7 Kompatibilitatsarten

Abwartskompatibilitat
Aufwartskompatibilitat
Binarkompatibilitat
Quelltextkompatibilitat
Verhaltenskompatibilitat

Fehlerkompatibilitat
Inkompatibilitat

© Materna GmbH 2015
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Compatibility Guide for JDK 8

Compatibility is a complex issue. This document discusses three types of potential incompatibilities
relating to a release of the Java platform:

Source: Source compatibility concerns translating Java source code into class files including
whether or not code still compiles at all.

Binary: Binary compatibility is defined in The Java Language Specification as: 'A change to a type
is binary compatible with (equivalently, does not break binary compatibility with) pre-existing
binaries if pre-existing binaries that previously linked without error will continue to link without
error.'

Behavioral: Behavioral compatibility includes the semantics of the code that is executed at
runtime.

For more information, see Kinds of Compatibility, a section in the OpenJDK Developer's Guide.

"Binary Compatibility"

"source Compatibility”

"Behavioral Compatibility”

"Java Class Files"

"Incompatibilities between Java SE 8 and Java SE 7"
"Incompatibilities between JDK & and JOK 7"
"Features Removed from Java SE 8"

"Features Removed from JDK 8"

"Deprecated APIs"

http://www.oracle.com/technetwork/java/javase/8-compatibility-guide-2156366.html

© Materna GmbH 2015
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Design Patterns seit 20 Jahren

© Materna GmbH 2015

Design Patterns

Elements of Reusable
Obiject- Orlented Software

Erich Gamma'
Richard Helm
Ralph Johnson
Jnhn Vllssides

www.materna.de
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JUnit Design (1998, Kent Beck, Erich Gamma): Sauberes Design

Command

Command

Template Method

TestRes ult

Collecting Parameter

Test Composite:Component

runf TestReaul] -«

TestCase

run( TestResult) run(TestResult)

runTast) addTast(T est) eals

aetlipf]

tearDown(] Composite: Leaf

fName Pluggahle Selector m
‘ “ 4 Klassen

untedd 6 Muster |

http://junit.sourceforge.net/doc/cookstour/cookstour.htm

Test Infected: Programmers Love Writing Tests, Java Report, July 1998, Volume 3, Number 7

© Materna GmbH 2015
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JUnit 3.7 (2001) — wie alles begann

© Materna GmbH 2015

Ui swingui textui

extensions

ramewaork

http://edmundkirwan.com/general/junit.html

www.materna.de 51



JUnit 4.0 (2006) — entwickelt sich weiter

runners ‘ textui ‘
B
Nt /?
rJnners
[
'\ nner
,r’
,.-lal*
o }
x‘”‘m
yramework
P ests ification extensions
[ )
= manipulation

http://edmundkirwan.com/general/junit.html

© Materna GmbH 2015 www.materna.de
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JUnit 4.11 (2012) — und weiter 4.12 (2014)

rUnners ST categories Mak

© Materna GmbH 2015 www.materna.de

results

textui

supplier

extensi
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GOF ist keine ...

Mac:)ie_ oder Ersatz Flur 3uxte_s AP\—Desian?

BSF.Z Ewvvae be\avioral patterns
wirden aurchh Lanbdas v Java obsolet
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Wiederverwendbarkeit ist nicht einfach

~Aeuse is something that is
Doing it requires both and very

111

David Parnas (1964)

© Materna GmbH 2015 www.materna.de 55



Fazit: Prinzipien fur nachhaltige Software

= Simplify your complexity — Reduce your dependencies
= Architekturentscheidungen dokumentieren
= Lebenszyklus der Komponenten berlcksichtigen
= Ausgewogene Balance aller wichy@@h Qualitatsaspekte
" Ré- naBig Uberprifen und afpassen

© Materna GmbH 2015 www.materna.de
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Nutzen einer nachhaltigen Softwarearchitektur

= Bessere Anpassbarkeit, Erweiterbarkeit
= Bessere Planbarkeit, Budgetreue

= Geringere Wartungskostén
= Investitionssicherheit |
Langlebigkeit

______

© Materna GmbH 2015 www.materna.de
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Weitere Infos:

= Measuring Architecture Sustainability, Heiko Koziolek, et al, IEEE Software, 2013, vol. 30

= Software Engineering with an Agile Development Framework, WikiBook, 2012

= Free and Open Source Software Technology for Sustainable Development: Sulayman Sowe, 2012
= Sustainable Software Development: An Agile Perspective, Kevin Tate, 2005

= Sustainable Software Development With Clean C++, Stephan Roth, leanpub, 2014

= Rudiger Zarnekow, Fabian Loser, Nachhaltiges IT-Management, dpunkt, 2015

= The Forrester Wave: APl Management Platforms, Jeffrey Hammond, 2013

= Frank Pientka, Gebaut fiir den Wandel, OBJEKTSpektrum 02/2015

Free and Open
Source Software
and Technology

#r Sustainable

Development
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Creating Channels with Application Programming Interfirces

O'REILLY"

Dearic
Greg Brail & 1

A Strategy Guide

el Jacobso

of Jacobson
Jan Woods

]

7 A\
N
Fa

Practical

API Design

Rildiger Zarnekow - Koray Erek - Fabian Liser
Nachhaltiges
Confessions of a Java™ Framework Architect |T,_ M an agem ent G REL

Foreword by Jim Highsmith

Nachhaltigkeit in IT-Organisationen
n

Jaroslav Tulach
Founder of the MefBeans™ Platrm

Apress®
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MATERNA

Information & Communications

Kontakt.

Materna GmbH
Frank Pientka

@ @ 1 VoBkuhle 37
44141 Dortmund
+49 231 5599-8854

Frank.Pientka@materna.de

Vernetzt.
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