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The lecture in the context of the entire course

1.

Introduction

A reference architecture for business information systems

Application kernel
Persistence and transaction
Authorization

Client architecture
Exception handling
Business Intelligence

Systems integration

10. Service-oriented architecture

11. Design patterns and Refactoring

12. Design for testability
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Reminder: Patterns in building architecture
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Goals: Solutions:

* Let agressors fight upwards « Towers off the walls

« Keep them in parallel to the walls « Multiple concentric bastions

» Fight them from 3 sides e Inner bastions exceed outer ones
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~ : o Source: www.musoft.org
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Selected Design Patterns

M Use Slides from Bob Tarr, Computer Science and Electrical Engineering Department,
University of Maryland Baltimore County
http://userpages.umbc.edu/~tarr/dp/spr06/cs446.html

B Introduction To Design Patterns

B Some OO Design Principles

B The Observer Pattern

B Factory Patterns

B The Composite Pattern

B The Adapter Pattern

Prof. Dr. Bernhard Humm, Darmstadt University of Applied Sciences, WS 2008 / 2009. 15.12.2008



Design Patterns
=> Refactoring

Literature




Any fool can write code that a computer
can understand.

Good programmers write code that
humans can understand.

Martin Fowler: Refactoring

IMPROVING THE DESIGN
oF ExistTiNGg CODE

MARTIN FOWLER
With contributions by Koent Beck, John Brant,
William Opdyke, sss Don Roberts

Foreword by EriCh Gamma
Object Technology international, Inc,
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Bad Code

#include <stdio.h>

#idefine v for (c=0,i=54;ix=0;c=(s[i]+=al[i]l+c) 11l,2[1i]==[1i]1%11,i--):

f#define = for(i=0O

main() {char s[558],a[558]rint c,i,d;for(;;){e;i<55:83[i++]=0) ;for(; (d=getchar()] '='"n';]
{d=d=-5572(d>772d-87:d-55) 1d-45; = 1<55a[i] =s[i] ,i++) sy zri<S4rs[i]=s[1i+1],1i++):
g[54]=0;v z;i<53;al[i++]=0):;a[83]=d/11;a[54]=d31l;v}z;i<0dces[i]==0;1i++):
for(:i<55:i++)princf ("so”, a2[1]<1022[i]+48:32) rprintf (" n) 2}

Winner of the "20C7: 20th Chaos Communication Congress Compact C Coding Contest"
http://www.ulm.ccc.de/old/shortest/20c7/

What is the semantic of this program?

Solution: see
hitp://www.ulm.ccc.de/old/shortest/20c7/aufgabe.html
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Catalog for refactorings by Martin Fowler: '

http://www.refactoring.com/cataloq/

Add Parameter

Change Bidirectional Association to Unidirectional

Change Reference to Vahie

Change Unidirectional Association to Bidirectional Asbasesl

Change Value to Reference

Collapse Hierarchy

Consolidate Conditional Fxpression

Consolidate Duplicate Conditional Fragments Asbagser

Convert Dynamic to Static Construction by Gerard M. Davison v
Convert Static to Dynamic Construction by Gerard M. Davison Her
Decotmpose Conditional

Duplicate Observed Data

Elirninate Inter-Entity Bean Comrnunication (Link Onlp)

Encapsulate Collection

Encapsulate Downcast

Encapsulate Field
Extract Class

Extract Interface

Estract hethod

Estract Package by Gerard M Davison vew
Estract Subclass

Estract Superclass

Fortn Template MWethod

Hide Delegate
Hide Mlethod

Hide presentation tier- specific details from the business tier (Link Only)
Inline Class

Inline IWlethod

Inline Temp

Introduce & Controller (Link Only)
Introduce Assertion

Introduce Business Delegate (Lini Onlp)
Introduce lairing Variable

Introduce Foreign Method

Introduce Local Extension Msbdfes:
Introduce Mull Object

Introduce Parameter Object Sbissr
Introduce Synchronizer Token (Link Onlp)

Laocalize Disparate Logic (Link Only)

Ilerge Session Beans (Link Onlp)
Idove Business Logic to Session {Link Onlp)

Move Class by Gerard M. Davison wew
Mlove Field

Ilove Method Wetésms:

Parameterize hethod Ssbisss-

Preserve Whole Object

Full Up Constructor Body

Pull Up Field
Pull Up MWethod
Push Down Field

Push Down Wethod

Reduce Scope of Variable by Mats Henricson wew
Refactor Architecture by Tiers (Link Onip)
Remove Assighments to Parameters

Remove Control Flag
Femove Double Megative by Ashley Fieze and Meartin Fowler v

Rernowve Widdle Man

Rernove Paratneter

Remove Setting Iethod Abfres:

Fenarne MMethod

Feplace Array with Object

Replace Assignment with Initialization by Adods Henricson e
Eeplace Conditional with Polyrmorphism

Replace Conditional with Visitor by Feam Mitrovic new
Replace Constructor with Factory Method Astgmss-
Feplace Data Walue with Ohject

Feplace Delegation with Inheritance

Eeplace Error Code with Exception

Feplace Fxception with Test

Replace Inheritance with Delegation

Replace lteration with Recursion by Dave Whipp v
Replace Magic NMumber with Symbolic Constant Mm@k
Feplace Iethod with MWethod Object Asbase:

Feplace Mested Conditional with Guard Clauses

Replace Parameter with Explicit Methods

Replace Parameter with Method

Replace Record with Data Class

Replace Recursion with [teration by feam Mitrovic tew
Feplace Static Variable with Parameter by Marian Fittel rev
Eeplace Subclass with Fields

Eeplace Termp with Ouery SenETEms

Eeplace Type Code with Class ehasemis-

Replace Type Code with State/Strategy

Replace Type Code with Subclasses

Reverse Conditional by Bill Murphy and Martin Fowley tew
2elf Fncapsulate Field

Separate Data Access Code (Link Onlp)

Separate from Modifier

Split Loop &y Martin Fowler vew

Split Temporary Variable

Substitute Algorithm

Uze a Connection Pool (Link Only)

Wrap entities with session (Link Oniy)
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Selected refactorings

® Composing Methods Extract Method

B Moving Features between Objects  Move Method

® Organizing Data Replace Type Code with State/Strategy
Replace Magic Number with Symbolic Constant

®m Simplifying Conditional Expressions Replace Conditional with Polymorphism

® Making Method Calls Simpler Separate Query from Modifier
Parameterize Method

B Dealing with Generalization Replace Inheritance with Delegation
Pull Up Field , Pull Up Method
Extract Interface
Collapse Hierarchy
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