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From Berlin, Germany

Some years ago this was the first lecture given by me
(you can watch the old lectures on video)

My research interests: HCI, SE tools, ...

Contact details:
christof@cs.auckland.ac.nz
Phone 373-7599 84478
Office: 303 - 494 (4'h |level CompSci building)
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Introduction to Part IT

Quality means doing it right
when no one is looking
(Henry Ford)
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Why not jUST Dynamic «SE So{tware
Detection of Defects? “

* First half mostly about dynamic detection of defects
» Can be time consuming, costly, complicated...but is

necessarylll

» Requires a (partially) running system already.

What if we don't have it yet?

» Usually in the implementation stage of a project.

What if the defect has its origin in the specification
or design?

- What if our test cases contain defects?

How can we avoid defects
in the first place?
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Static Detection of Defects ‘LSE Sogmiﬁf

+ If we cannot avoid defects, detect them as early as

possible

+ "Static” means before runtime
* Most compilers detect many type errors (type

systems), other tools detect even more errors

» The more specification we give, the more we can

verify. formal specification languages (e.g. Z, Alloy,
Hoare Calculus)

* Sad result from theory:

some errors cannot be detected staticallylll

But we can be "conservative":
prohibit even code that might be an error
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- Avoiding the mistakes that cause defects by "doing

the right thing"

- Software development processes:
how to undertake a software project

- Software tools:
use the best suitable tools to get the best results

- Design & coding guidelines:
how to avoid design/programming mistakes

* Learn from other's experience & mistakes

(not as effective as learning from own mistakes, but
saves time ©)

But: what works for others does not necessarily work
for you (nothing can replace your own experience)
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Software Development
Processes

"T Jove it when a plan
comes together! "
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Project velocity Defects

_______
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..........
»
»

‘ The University of Auckland

Don Wells

New Mext
deerstory - fteration Planning/Feedback Loops
Uncertain Confident Release Plan
Estimates Estimates — = s followed by Months

..... + =result goes into

* Generic plan of how to
conduct a project

+ 12 best practices

+ Relies heavily on feedback
about the software

Seconds

Code

Iteration Plan

Weeks
Acceptance Test
Days
Stand Up Meeting
One Day
Pair Negotiation

Hnursj

Unit Test

Minutes

Pair Programming



Rational Unified Process ‘LSE Software
(DU ID)

(RUP)
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Iter.l | Iter.2  Iter.3 | Iterd  Iter.5  Iter.6 | Iter.? | Iter.8  Iter9  Iter.10

SOME RIGHTS RESERVED

+ Comprehensive process framework
a2« Used esp. For large projects 0

The University of Auckland | New Zealand
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Software Development Tools

First we shape our tools and

then our tools shape us
(Marshall MclLuhan)

10
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+ Humans are necessary for creative,

» Tools can support such tasks

- Tools can automate such tasks

Software
Engineering
‘ The University of Auckland

Software Tools

intelligent tasks

- Increase productivity with useful <)
functionality A

- Guide the developer (e.g. context help) /ﬂ
- Avoid defects

Humans are not necessary for highly
repetitive, routine work

- Increase productivity; more time for
creative work

- Avoid defects intfroduced by the human
factor
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Modeling tools

& Java - MyProject.dia - Eclipse SDK

File Edit Mavigate Search Project Run  Window Help
CiEHe -0 EFHF G- @9 @3- IR == S % Debug | & ava |
Print Refresh Editor
[F Pack... 52 Hier... | O|[& F2.java 41 F2java =0
Fr = <}==r‘|> = [% Select
= L?'J My Praject (3 Class f,»j : @ My EUL My Tlazsz
= MyGL ¥ Interface [ i ;m Fz _f2
[1] Ft.java [ Note (9, MyGLLF1 _J,"’ i © MyClassz(Fz f2)
A F2.java 5 Association " long serialversionUID - . )
m My Class, java i N & Panel {ContentPane Q00999, * =< ocal Assignment = >
5 ompositian
J'_B blSloseepol i W= e o JButton Button
= :EIEP:YPED]EEFEC“E ; .---3 Dependency = JButton getJEutton(} This is a note
< |
¥SLEM LIDrary [Ire. —{» Generalization @ 8 void main{stringl(] args) - - @ MyGULF2
----[» Realization @ "F1() 9999999_.-.;-;i‘%:'['ntaiﬂssig_n_ment:b:b ;7 MyClass _myClass
® wvoidintializel) T e e d.JnSFIang serialversionUID
E JPanel getIZontentPane() - ;\-}\ ;0 JPanel jContentPane
;7 JBuUtkon jEutton
2 “F2()
;@ woid initializel)
d@ MyaUL My Class ;@ JPanel getIContentPansd)
i°  shartx ;1 JButhon getJButton()
0 shorty
3 inkmi)
JavaBeans | Properties | Prablems | Javadoc | Declaration | B Consale &2 Call Hierarchy G B | =% - =08
F1 [Java Application] C:Programmel Javaijrel .5.0_0&\bin\javaw. exe (Aug 17, 2006 12:59:08 PM)
4 3
S
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¢ GUIDesign - Microsoft Visual Studio
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File Edit ‘iew Project Buld Debug Data  Format  Tools  Window  Community  Help
IR RN ™ - REENE =N - L F Debug ~ Ary CPU - | [ newlink
- — F - - o T 1
I | = & S It il | s o] iy ik | e o ] Ll AW = | ‘jg
TEltllElgb_c_“__u“ _.,_._‘_'_.J_;!_ =1\ 'Fbﬁﬁ[?ﬂaﬁjﬁ > X |7 Forml Designer.cs* |
| k Painker | 8 ngUIDesign.Furml vHﬁ)cnmpunents
Button J; S < summar v
|| CheckBox = private woid InitializeComponenti()
|52 CheckedLlistBo:x {
=F camboBox ti:!.s .I;uttnn:iL= new ”S‘_c,rstem. Windows.Forws.EButtoni) ;
thi=.SuspendLayout () ;
T DateTimePicker i
A Label /¢ buttonil
A LinkLabel L
=7 ListBox this.buttonl.Location = new 3ystem.Draving.Foint (26, 29):
ii: LiskWiee this.buctonl.MNawe = "buctonl™;
#_ MaskedTextBox th:?.s.buttnnl.Size = new System.Drawing.Size (121, 81):
— % this.buttonl.TabIndex = 0;
[ MonthCalendar this.buttonl.Text = "buttonl®”;
] i
= | Motifylcon this.buttonl.UseVisual3tyleBackColor = true;
13 mMumericpDown I
|8 PictureBox {4 Forml )
0 ProgressBar i
. this.Autolcalelimensions = new System.Drawing.ZizeF (6F, 13F):
(%) RadioButton . _ - )
g This.ucoscaleMode = dystewm. Wihdows.Forms. bucolcaleMode, Fone:
A RichTextBox this.ClientSize = new System.Drawving.Size (233, 221):
[abl] TexkBox this.Controls.Addithis.buttonl)
i ToolTip this.MName = "Forml™;
= Trecview thiz.Text = "Forml'":;
:j WehBrowsar this.ResuwelLayout (false) ;
=/ Containers
- -k “
k Painter —
B Bl Avenn FPAne] ! <— | z <— | z
Ready 15, 15 I 186 % 181
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- Technology to manage changes that several

developers do on a common repository

* Changes create new version of the changed files
- Old versions are always accessible

@ﬁi R

Ol <—
Ol <—

of Auckland

14



Version Control Systems
Example: Subversion

SE Software
Engineering
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Eigenschaften

N

S &= Show log & TortoiseSYN : Log Messages - okumente und Einstellungen\Chris\Desktopisvn

o\ 1, Repo-browser

= =2, Check for modifications From: | 5/13/2006 | To | 7jz0f2006 v | |

~~

: & Revision graph Rewvision | Actions | &uthor | Date Message =
%( Resalved 201 g] .|.] 3l clutooz 3133159 PM, Thursday, July 20, 2006 Yarious changes ko the SE254 slides 2 =

200 gyl cutdnz  4:35:17 PM, Wednesday, July 19, 2006

< W Update to revision,. . 199 gl clukd0z  2:18:39 PM, Tuesday, July 13, 2006

& ) Revert... 193 g] clutooz 11:358:44 PM, Monday, Juky 17, 2008

0] 197 g clurooz 12122 PM, Monday, Juky 17, 2006

Z < Clean up 196 gp) e 3] €lUbD0Z  9:02:53 PM, Monday, July 17, 2006

||-|_J D et lack 195 gl 3¢l cluk00z  8:58:19 PM, Sunday, July 16, 2008

L 194 gl 3¢l clut00z  2:23:38 PM, Saturday, July 15, 2006

(@] ,j Release lock 193 gl clutd0z  2:17:42 PM, Saturday, July 15, 2006

n 192 gl 4 g clutonz  E:04:31 PM, Friday, July 14, 2006
T eranchitag. .. 191 glgl  cutdoz  11:21:52 AM, Friday, July 14, 2006
EE Switch 190 g clukdnz 10:31:18 PM, Thursday, July 13, 2006 b

< | >
w Merge... _ _
=] Export... Warious changes to the 3EZE54 slides and some nminor tweaks to the gquuaidlib files.
_ The guidlib =still has a problem with zZeros in the GUIDs. Firebird TDFs are no able
Offnen '5!' Relocate. .. to handle non-rull-terminated strings.

-g Explarer —
s suchen. .
8 #dd to archive
N fs Create patch...
) ) Action Path Copy from path

g Sicherheit. .. % Apply patch...
% = '3 PR P Deleted  fdlw/MISC/SE2S0 Quality Assurance)Introduction. ppk
s 2 Added Jdlw/MISCISEZS0 Quality AssuranceSE254-Part2-Leckure0l.ppt  [dhw/MISCISEZS0 Quality AssuranceIntrod
- i SN Update 4 Help Modified [dhMISC/SEZ50 Quality AssurancejSE254-plan,bxt
'g SN Connmit, . Settings Modified  fdhw/SOURCECODE, guidliby guidlib, sql
S FE—— b Added  fdhw/SOURCECODE guidlibreadme. bxt
< SELEEEHE ¥ About Added  JdwySOURCECODE fquidibjtest sql
g lamitin Free Antivirus ! 2
qa Senden an 4 Hide unrelated changed paths
_,? Ausschneiden
[ Kopieren
g ) [ showal | [ mextioo | [F5toponcopyfrename
= Yerknipfung erstellen
) Laschen
<3} Umbenennen
=
[
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Example: make

all: calc

Dependency graph

calc: main.o math.o
g++ main.o math.o -o calc

main.o: main.cpp
g++ -Cc main.cpp

math.o: math.cpp math.h
g++ -c math.cpp

clean:
rm *.0

16




Documentation Tools SE Software
Engineering
Example. JGVGDOC ‘The University of Auckland
S| public class Stack {
8 /** ) : Class Stack - Mozilla Firefox
o - File Edit Wiew Go Bookmarks Tools  Hel
= * Pushes an item on to — = = = - = =
— - - [y - [ : &
* the top of this stack. @2 FO W0 o0« |
3 * aram item the item to be pushed 3
o */@p P Method Summary
Z
L - - - - boolean 15Emptyl::l
L public void push(Objec i1tem){ T Tasts fthis stack is cmpty
n = = -
this.elements.add(item);} wvatmngobaees | o
Vi Reﬁms the o‘t.:ujec.t at the top of this
) stack without remowving it.
* Removes the object at the top Sava.1ang thgec | por
I * of this stack and returns that Removes the object at the top of this
?3 * Obj ect. stack and returns that object.
N * - weid|push(java. lang.Chject item)
% @ return The Ob.] ect at the top Pushes an itetn on to the top of this
= * of this stack. stack.
e} - -
5 * @exception NoSuchElementException
é >* if this stack is empty _ Methods inherited from class javalang. Object
< * clone, equals, finalize, getClass, hashCode,
"'5 / notify, notifvyhll, to3tring, wailt, walt, wailt 3
2 public Object pop(Q) < >
g throws NoSuchElementException {
5 // ...
£ 17
l_
)
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Generators

Generation of a web UTI

Generation of language parsers

Language
grammar

74

5 B

Software

Engineering

SE

‘ The University of Auckland

JSP

JSP

JSP

JSP

Class \
Class \

Class \

Source code
for parser

18
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[u=e)eamg i =i - s
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e =m0 ba e
=pTal b 1 rlue
AFerii=#T; icg
4 pafued n T
rlir & [w=n
=18
uf-a ;
(LT T

e =]

ude <ncurses.h>/*

t m[ 11 1.2

R WINDOW#w:  char*l=""  "\17&gxl"  "g" " My
" Tx" Ll
= nz" teu” e / 040\t ;e (

lint  u , int ) { vm  [u] [v-

1 I=2,mul [v-1] & W] [v- 1 & 11): sutmiu -11[v] = ,m[
u- 1L vl& 2 - 10v 1&

1 1):0:0;%< 2m[ ul [v41]1 =2 ,m[u] [v+11& 2 WL v+l1&1511

)i H u < 2m[ ut 1[v 1=
ymubl] [ vI&4EFWHLI[w]&1S]]):0:0;WI[  vl& 1 1) ;}cu(char*qg){ return
?cu {a+ )& ++:
1--  :1; }( int  uw , int/*#/w, v){ int
v, X=x : -1 =Y 3,
i s=1) ;X<0?¥=X,5 =- (5= ): if (X>¥) {
£=Y —(X s> Yi: x}{
Pvi=s, f-=X: +=5 4= ¥:m[u] [v]|=322 ;mvwaddch (W, v Lu, m[u
? : ) ;iE (m[ ul [
vl&is) {e(u,v):; PP P return;}} telse{int f£=X -(¥>>1);; while
| (v 1=y ) >= u +=5, f-= ¥:
v 4=s sE+=X;m[u] [v] |= smvwaddch (w,v  ,u,m[u] [v]&62? ) ;if{m[u
|11 v]& ) {cl u,v )z
H return;; 311312 ( int/**/a, int b){ el int/**/y,int/**/ =x){
int i for (i= a:i <=a
+5;i++)d{v,x,i,b),d(v,x,i,b+L) ;for(i=b;i<=b+L;i++}d(v,x,a,i),d{v,x,a+ 5,i
Y S P s N H

mvwaddch (w,x,v,64) ; ii: HE prefresh( . L= »5-
)} main( v, *C[
1 J{FILE*f=— fopen(V— :cr 1,"r") ;int/**/x,v,c,

pe initsecr 0: z(z (zaw

0 ,Z{ curs _sec(0),Z( ,noecha()})) ,keypad( stdscr,TRUE)) ;w  =newpad

( . ) : for (x= P x> x——

) for (v= Fye=0ry-- ym[ x][ ¥l= :x=y=0;refresh( ) ;while
[ (c= fgetc (f) )+ {ig(
[o1le=1011 == ME=0iv++iif (v— Jbreak;:}  else{m[x][vl=(c =—

[ 2 P e o= 20: ) pix ++:

}}for (x= rx< sx+)m [x][0]= [ x]L 1=1¢;for (y=
iv< ; ) m[ Iy 1= .
|m[ 1Iv] = H =Y =l; do{v++;mvwaddch (w, VX s
=110 ¥i& e m[x 1y 1 & ?

1 acs_map[1l[m[x] [v]1&15]]: : ) ;o= &&) (m[x] [y+1]&16) 2y++: ic
= &&Y (m[ x][
v- 1% ) Fy——:0::c = &&! (m[x-1][y]&l6)2x——: &&) (m[x+
1L v1& ) ? x ++: Jif( —

- + } {endwin( Vii return(C) ikx —a<s?a»5- Za-=5-°:

X -a> 5-37a< 5% ?a
-5:(a=256-8):0; v-b<=?b>L-52?b-=L-%: (b =0} 10; y-b>L-52b<
b= L- s (b =
-L) :0;e(x,v) ;if(m[x] [v]&54)break; }while((c=getch()) 1=-1) ;endwin() ;cu(Q) :

printE(Q,¥) ;)

S z:-:ouauypxuzuzé

while
IRk e
putTcC

1
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.
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i
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main(a,b){
((a=getchar())+1)

hoavrf fh=BANS32992)
nar{((0=04""'acxzzo)

&&b<27?a&96

| (b+12)%26+1:a);}

International Obfuscated C Code Contest (ioccc.org)

Coding style guidelines help to achieve clear,
consistent code (esp. when many people are involved)
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Interface
- VS
“Implementation

Refactoring

Improving the Design of Existing Code

Handling Exceptions Information Hiding 21
(painting by Bev Doolittle)
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Dynamic detection of defects (e.g. testing,
debugging) is necessary, but not enough

+ Static checking (e.g. with type systems) can detect

some defects before runtime

We can avoid defects by following best practices of
software development and using tools

-+ Software tools support the developer in performing
creative tasks and can automate routine tasks
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Quiz ‘LSE

1. How can defects be avoided?
Name and explain 3 examples.

2. What tools exist for supporting software
development?
Name 5 examples and explain what they do.

23



