* Lecture 23: Design and Refactoring
|
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i Credit where Credit 1s Due

» The material for this lecture is based on
content from "Refactoring: Improving
the Design of Existing Code™ by Martin
Fowler

s As such, some of this material is
copyright © Addison Wesley, 1995
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$ (Goals for this lecture

» (\Very) Briefly introduce the concept of
design

» Introduce Refactoring and cover a few
examples
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i software Design ()

s Software design is the process of creating a
software system that meets a set of customer
requirements

« Designs require conceptueal integrity

s Traditional software design consists of
» high-lewed design {(architeciure, modules)
o low-level design (imterfaces, algorthms)

« with these two pieces. implemeniaton is oflen much
simpler than it would be if you =tart coding from =oratch
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* software Design (1)

s Many different technigues o chaose from
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Software Design (1)

» Good design requires experience
» also depends on talent (great designers ala
Brooks)
= We can't teach experience (you just have to
eamn it); we can however teach good design
technigues
» Example: Refactoring

o Useful because its focus = on source code not 3

specific design notation (so you do not need to
learn a new notation to learn this technigue)
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iWhat Is Refactornng

= Refactoring iz the process of changing a
software system such that

» the external behavior of the system does not
change

= 2.g. funclional regurements are mainlaned

= but the internal structure of the system is improved

= This is sometimes called
= Improving the design after it has been written”
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i‘u’ery =simple Example (1)

=  What's wrong with this code?

if (mSpecialDaeal(]) {
total = price * 0.95;
gand|)

yelza |
total = price * 0.98;
gand|)

H
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* Answer: Duplicated Code

= The call to send() appears twice, once in the
frue branch and once in the false branch

= VWhat's wrong with that?

= In a small project. probably not muwch
» But as a project evolves, duplicated code can
cause all sorts of problems
= aften associated with "ot and pasle”™ bugs

¥ioL Maay Lopy ihis code o onded whans a cal 1o sendi)
& i approprisie
= ar you may deade o change one branch and farget the
ather [especaly if the code in each brandh is long and
you can'l keep both branches on the soeen ad onoe)

o 0, 2504 & Liniwmrai by ol Dosoamdic., S0 ¥

i Very Simple Example (II)

» How to fix? “Refactor the code™
s We'll use “Consolidate Duplicate Conditional
Fragments” and the code becomes
if (ilaSpecialDaal()) {
total = price * 0.85;
yelza{
total = price * 0.98;
¥
gand);
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iaﬂk Rose I1s a Rose. ..

= Why is it so important o give a stuffy sounding name
to something so sinnple?
« Answer: lo mprove the “slate of pracice” in the softwane
develocpment industry
« Az we add standardized vocabulary which all professanal

developers are reguired io know; we improve the
professicralem of the entire field

« Refacioring vocabulary is especally important since its
impraving developer's “design skilks™

= Alsoc some refactorings are MOT simple and giving
them a name, makes it easier o discuss the
technigue with other developers
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i Benefits of Refactoring

= The idea behind refactoring is to acknowledge that it
will be difficult to get a design right the first ime
. and x= a program's requirements change, the design may
need fa change
« thus, refactoring provides techniques for evolving the design
in small mcremental steps

= Benefits
« Often code sz s redwced afier a refacioring
« Confusng structures are transformed into simpler stnuctures

= thiis, Beesio nee Struchines ane eashed 1o meinkai amd
undiarstand
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