


| dag kommer vi | 2 r a

TDD ar en bra utvecklingsmetod

Grundmetoden ar

- I skriv testerna forst

- I skriv kod

- Refactor T snygga till och forbattre kod

TDD bor kompletteras med
- Ramverk for enhetstester

- Statisk kodanalys

- Satstackning

OS

)



Per Strandberg

Jobbar mer eller mindre med
test sedan 2006

Jobbat aven med krav,
granskning och utveckling |
Python, .NET och embedded

Ba2sta testml nne




Ahorarna

» Alder/Erfarenhet

* Roller?

# (Hur) GOr ni enhetstester nu?
¢+ Vilka andra tester gor ni?




10 Lite om Test | Allmanhet
och utvecklingsprocesser

S



Mal med testning?



Forebygga fel

Hitta fel eller risk )
Underlatta och ge

stdd vid utveckling

Mal med testning?

Ge information om systemet

Ge f°rtroende f °r

' ?
Meta okval it dpipe K@ /
O



Hur fungerar test?



Det gar inte att testa allt

Test kan hitta fel . L _
Tidig testning I6nar sig

Hur fungerar test?
Sju testprinciper

. . . Test beror pa sammanhang.
Ansamling av fel (dar det finns

ett fel finns det ofta fler ]
) Det kan finnas fel trots att tester

gar igenom.

Att bara gora en typ av test kan
gora systemet immunt. ‘
O



Komponenttest

Testnivaer

Integrationstest

Systemtest

Acceptanstest




Utvecklingsmodell T V-modellen

Kravspec.

........................................................................................................ » < Acceptanstest

Funk.spec. _

Systemtest

Designspec.

............................................................................ > <> Integrationstest

Modulspec.
............................... Modultest

Q
Utveckling

S



Testprocess i Agila Testkvadranter

Affarsndara

02: Afférsndra tester /A 03: Affiirsndra tester

som stodjer teamet som kritiserar produkten
Stodja teamet Kritisera
(utvecklingen) ) produkten

0O1: Tekniknara tester Q4: Tekniknadra tester
som stodjer teamet som kritiserar produkten
(till exempel TDD) V P

Tekniknara ,
=0




2 0 Testdriven utveckling



Ar testdriven utveckling bra?



_ Tar bort kanske
Typiskt 2 \testfall 50% av felen
per 0100 rader Co

Bad fix injection: 3%

Ar testdriven utveckling bra?

| ' [
Referens: Economics of Software Quality, Addison Wesley Educational, Capers Jones & Olivier Bonsignour, ISBN: 9780132582209 Q\



. Tar bort kanske
TyplsktZ\testfaII 50% av felen
per 0100 rader Co

Jamfoéy med 35% for vanliga enhetstester
Jamf°r med 3 testfall per 5100 0raglegr C% ?Or

vanliga enhetstester Jamfor med 4% for vanliga

enhetstester

Ar testdriven utveckling bra?

Referens: Economics of Software Quality, Addison Wesley Educational, Capers Jones & Olivier Bonsignour, ISBN: 9780132582209

Bad fix injection: 3%

HEQ



_ Tar bort kanske
TyplsktZ\testfaII 50% av felen
per 0100 rader Co

Bad fix injection: 3%

Jamfoy med 35% for vanliga enhetstester
Jamf°r med 3 testfall per 5100 0ra(?egr C% ?Or

vanliga enhetstester Jamfor med 4% for vanliga
enhetstester

Ar testdriven utveckling bra?

Battre satstackning Battre pa att hitta buggar an
an liknande metoder jdmforbara metoder.

” [
Referens: Economics of Software Quality, Addison Wesley Educational, Capers Jones & Olivier Bonsignour, ISBN: 9780132582209 Q\



_ Tar bort kanske
Typiskt 2 testfall 50% av felen

per 0100 rader Co

Jamfoy med 35% for vanliga enhetstester
Jamf°r med 3 testfall per 5100 0ra(?egr C% ?Or
vanliga enhetstester

enhetstester

Ar testdriven utveckling bra?

Lagre komplexitet Battre modularitet
Battre satstackning Béattre pa att hitta buggar an
an liknande metoder jamférbara metoder.
Mindre dod kod Mindre debuggning i snabbare

lokalisering av fel

Referens: Economics of Software Quality, Addison Wesley Educational, Capers Jones & Olivier Bonsignour, ISBN: 9780132582209

Jamfér med 4% for vanliga

Bad fix injection: 3%

HEQ



Ar testdriven utveckling dalig?



Overtestning
Falsk trygghet

Ar testdriven utveckling dalig?

Dubbelfel
Mindre fokus pa
annan testning

Test hamnar | produktion (#if
DEBUGE)



. Green, Refactor



RED

REFACTOR
Red, Green, Refactor

GREEN



. Green, Refactor

Krav? Kod? Kvalitet?

o,



Krav — =

Ténk — —A
/

REFACTOR

/ K . Green, Refactor

Statisk
Kodanalys koda




Kaffepaus?




30 Exempel

(och satstackning,
statisk kodanalys
och utvecklingsramverk)

S



Krav



Krav

oKan du inte fixa |ite kod so
mailen fran dom d&r rapporterna fran servern pa ett vettigt
satt . Det m-ste klara mai | i

S



Tester o

$ cat report.py
#1/ usr /bin/ env python

Simple module for making tables and lists in both formatted text and html.

Wecan make a list in both htmland txt

if

>>> |st =[" Load: 80%',' Idle :15%'" "' Unknown 5%
>>> do_list (Ist )
* Load: 80%
* |dle : 15%
* Unknown 5%
>>> do_list (Ist , html= True)
<ul >
<li> Load: 80%</li>
<li> Idle : 15%</li>
<li> Unknown 5%</li>
</ul >

__hame =='__
import doctest
doctest.testmod ()

print "Tests done."

main__":



Tester \L/‘/ -

$ cat report.py
#!/ usr /bin/ env python

Simple module for making tables and lists in both formatted text and html.

We can make alist in both htmland txt
>>> |st =[" Load: 80%',' Idle :15%'" "' Unknown 5%
>>> do_list (Ist )
* Load: 80%

ZrnoAs st e \ doctest: Dokumentationen

<li> Load: 80%«</li>

innehaller testerna.

if __name_ =='_ main_"
import doctest
doctest.testmod ()
print "Tests done."



Tester \a} T~

$ cat report.py
#!/ usr /bin/ env python

Simple module for making tables and listsin both formatted textand html.
Wecan make a list in both htmland txt
>>> |st =[" Load: 80%," Idle :15%'," Unknown 5%

>>> do_list (Ist )
* Load: 80%

* |dle :15%

* Unknown 5%

doctest: KOr tester om man
e e Inte anvander koden som

</ul >

""" modul (typ . dl

if __name_ =='__ main__"
import doctest
doctest.testmod ()
print "Tests done."



Tester . > -

$ cat report.py
#1/ usr /bin/ env python

Simple module for making tables and lists in both formatted text and html.

We can make alist in both htmland txt
>>> |st =[" Load: 80%'""' Idle :15%'""' Unknown 5%/

>>> do_list (Ist )

* Load: 80%
* |dle :15%
*  Unknown 5% o . .
>>> do_list (Ist | himl= True) Innehallet till listan.
<ul >

<li> Load: 80%</li>

<li> Idle : 15%</li>

<li> Unknown 5%</li>
</ul >

if __name_=='_ main__"
import doctest
doctest.testmod ()
print "Tests done."



Tester

$ cat report.py
#1/ usr /bin/ env python

Simple module for making tables and lists in both formatted

Wecan make alistin both htmland txt
>>> |st =[" Load: 80%',' Idle :15%'" "' Unknown 5%

>>> do_list (lst )

text and html.

* Load: 80% <€
* |dle : 15%

* Unknown 5%

>>> do_list (Ist , html= True)
<ul >

<li> Load: 80%</li>

<li> Idle : 15%</li>

<li> Unknown 5%</li>
</ul >

if __name_ =='__ main__"
import doctest
doctest.testmod ()
print "Tests done."

Test 1: till text

‘qfk
YL @
_ : -~



Tester

$ cat report.py
#1/ usr /bin/ env python

Simple module for making tables and lists in both formatted textand html.

Wecan make a list in both htmland txt

if

>>> |st =[ Load:80%" ' Idle :15%'"' Unknown 5%

>>> do_list (st ) Test 2: till html

* Load: 80%
* |dle :15%
* Unknown 5%

>>> do_list (lIst , html= True)
<ul >

<li> Load: 80%</li>

<li> Idle : 15%</li>

<li> Unknown 5%</li>
</ul >

__hame__=='_ main__"
import doctest
doctest.testmod ()

nrint "Tecte done "

~
Y _ 5



Tester

$ cat report.py
#1/ usr /bin/ env python

Simple module for making tables and listsin

Wecan make a list in

>>> do_list (Ist )
* Load: 80%
* |dle :15%
*  Unknown 5%
>>> do_list (Ist , html= True)
<ul >
<li> Load: 80%</li>
<li> Idle : 15%</li>
<li> Unknown 5%</li>
</ul >

import doctest
doctest.testmod ()
print "Tests done."

both htmland txt
>>> |st =[" Load: 80%' ' Idle :15%,"

__hame__=='__ main__"

both formatted

Unknown 5%

text and html.

All kod som finns. Sa
hur kommer det ga det
nar vi kor testerna?



KOr Testerna

$ python report.py
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
File "report.py", line 8,in__ main__
Failed example:

do list (lst )
Exception raised :

Traceback (most recent call last):

File "/ usr/lib /python2.6/doctest.py", line 1253,in
compileflags , 1) in test.globs

File "<doctest _ main_ [1]>", line 1,in< module>
do list (lst )

[.]

run

f



Uppdatera Koden

$ cat report.py
#!/ usr /bin/ env python

[.]

def do_list (Ist , html= False):
None

[.]

f



KOor Testerna - | -

File ‘"report.py", line 8,in __main__

Expected.:

* Load: 80%

* |dle: 15%

* Unknown: 5%
Got nothing

kkkkkkkkhkkkhkkkkkkkhkkhkkhkkhhkkkkkhkkhkkhkkhkkhkhkkkhkkhkkhkkhkkhhkhhkkkhkkhkkhkkhkkhkkhkkkkhkkhkkkx

File "report.py”, line 12, in __main__

Expected:

<ul > /
<li>Load: 80%</li>
HOL

[.]



Uppdatera Koden

$ cat report.py
#!/ usr /bin/ env python

[...]
def do_list (Ist , html=False):
for item in Ist
print" * %s" % item

[.]

f



KOr Testerna

$ python report.py

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

File "report.py”, line 12, in __main__

Expected.:
<ul >
<li>Load: 80%</li>
<li>ldle: 15%</li>
<li>Unknown: 5%</li>
</ul >
Got:
* Load: 80%
* |dle: 15%
* Unknown: 5%

kkkkkkkkkkkkkkkkkhkkhkkhkkhhkkkhkkhkkhkkhkkhkkhkikffrkkhkkhkkhkkhkkhkkkkhkkhkkhkkhkkhkkkkkhkkhkkik

[.]

(syns inte)

~
L L D
. -~



Uppdatera Koden

[.]

def

def

[.]

do_html_list (lst ):
print "< ul >"
for item in Ist :
print "<li>%s</li>" % item
print "< ul >"

do _list (Ist , html= False):
if  html:
do_html list (lIst )
return
for item in Ist :
print " * %s" % item

f



KOr Testerna

File "report.py”, line 12, in __main__

Expected.:
<ul >
<li>Load: 80%</li>
<li>Idle: 15%</li>
<li>Unknown: 5%</Ili>
</ul >
Got:
<ul >
<li>Load: 80%</li>
<li>Idle: 15%</li>
<li>Unknown: 5%</Ili>
<ul >

f



Uppdatera Koden

[.]

def do_html_list (lst ):
print "< ul >"
for item in Ist :
print" <li>%s</li>" % item
print"</  ul >"

[.]

f



Kor Testerna (verbose den har gangen)

$ python report.py -V
[...]
Trying :
do_list (Ist , html=True)
Expecting:
<ul >

<li>Load: 80%</li>
<li>Idle: 15%-</Ii>
<li>Unknown: 5%</li>
</ul >
ok
2 items had no tests:
__main__. do_html_list
__main__. do_list
1 items passed all tests:
3testsin __main__
3 tests in 3 items.
3 passed and 0 failed.
Test passed.
Tests done.

—



4 - Ovning

Romersk Miniraknare



Ovning: Romersk Miniréknare

En kund, en vadslagningsbyra i Rom, behdver mjukvara for att
addera tva romerska tal

Till exempel:

ol 1o + o01l106 = 01VDOD
Input: tva strangar bestaende av

,V, X, L, C,D, Mfor 1,5, 10, 50, 100, 500, 1000
Output: ett tal av samma typ

Ovningen bestar i att skriva testfall



Ovning: Romersk Minirdknare i Nya krav

En kund, en vadslagningsbyra i Rom, behover kunna addera
och subtrahera ett godtyckligt antal romerska tal, med vissa

medeltida utdkningar.

Till exempel:
OFo0 + o0l 6 + O0YO = 0CXCIl o
Ol vVl 1 6 = ol 10

Input: tva strangar bestaende av
,V, X, L, C, D, Mféri,5, 10, 50, 100, 500, 1000
Och aven: F, Y, E och Z f6r 40, 150, 250 och 2000.

Output: ett tal av samma typ /
HOL



Tillbaka till Exemplet

oKan du inte fixa |ite kod so
mailen fran dom d&r rapporterna fran servern pa ett vettigt
satt . Det m-ste klara mai | i

S



Kor Testerna (verbose den har gangen)

$ python report.py -V
[...]
Trying :
do list (Ist , html=True)
Expecting:
<ul >
<li>Load: 80%~</li>
<li>ldle: 15%«</li>
<li>Unknown: 5%</li>
</ul >
ok
2 items had no tests:
__main__. do_html_list
__main__. do_list
1 items passed all tests:
3testsin __main__
3 tests in 3 items.

3 passed and O failed.

Test passed .

/

Alla tester OK!

~
L L D
. -~



f
o (A~
KOr Testerna (verbose den har gangen) > -
$ python report.py -V
[.]
Trying :
do list (Ist , html=True)
Expecting:
<ul >

<li>Load: 80%</li>
<li>ldle: 15%</li>
<li>Unknown: 5%</li>
</ul >
ok

2 items had no tests:
__main__.do_html_list

__main__. do_list
1 items passed all tests:
3testsin __main__
3 tests in 3 items.
3 passed and O failed

Men hur ar det med
tackningen!?!



Kolla Tackning

[.]

$ coverage run report.py
Tests done.

[.]

$ coverage report

Name Stmts

Miss Cover

report 16 0 100%

f



Satstackning

(vi kommer snart till Refactoring)

S



Sincel 96 30

Tester testar koden

Kan vara ett krav
(speciellt nar det handlar om tillampningar
inom det militara eller flyg)

Satstackning

Testtackning testar testen

Finns inbyggt i till exempel
Visual Studio (Ultimate och ‘
O,

sakert i fler)



public Maze(int rows = 3, int cols = 4, List<GridPoint> points = null,

char corner = '*', char hor = '*', char ver = '*", char empty = ’
int size = 2)

// guard dimension

if ((rows < 1) || (cols < 1))

1
string msg = String.Format({"Bad maze dimension ({@}x{1})", rows, cols);
throw new ArgumentException(msg);

¥

this.rows rows;
this.cols cols;
this.size = sizej|

// guard bad number of grid points
if ((points != null) && (rows * cols != points.Count<GridPoint>()))
1
string msg = String.Format("Dimensional mismatch (maze of size "+
"10}x{1} will not fit {2} elements).”,
rows, cols, points.Count<GridPoint:>());
throw new ArgumentException(msg);

'/ ok - let's do it
this.grid = new GridPoint[this.rows][];
for (int 1 = @; 1 < this.rows; i++)

1
¥

this.grid[i] = new GridPoint[this.cols];




Statiska Tester
(testa utan att kora koden)



Billigt och Effektivt

Statiska Tester
(testa utan att kora koden)

Till exempel Statisk Kodanalys

Till exempel granskning med Verktyg

A Se till exempel IEEE 1028 A kompilator, lint, resharper(?), etc
for bra metod formell A Kodanalys

A Rekord: fanga 97% av alla A Kodmetrik

fel 4‘9\



Billigt och
effektivt!!! P



Code Mefrics Results
i__l Filter: |Mone

Maintainability Index

“I% GridPoint

¢ Closeall()

"5 Eas
% GridPoint(be @
= North.get() [

L O Y s TR s IO O i B 4]
[ TR TR A TR e IR O TR

o
1]

JoowuD
[+ ]

WO

Cydomatic Complexity

1
1
1
1
1
1
1
1

Depth of Inheritance

H M = =

L

(==




19

A1)
=

21

13

24

char, Int) 15 never used, Kemove the p

CA1801 : Microsoft.Usage : Parameter 'empty’ of 'Maze.Maze(int, int, List<GridPoint >, char, char, char,
char, int)' is never used. Remove the parameter ar use it in the method body.

CA1801 : Microsoft.Usage : Parameter 'hor' of 'Maze.Maze(int, int, List<GridPoint >, char, char, char,
char, int)' is never used. Remove the parameter ar use it in the method body.

CA1801 : Microsoft.Usage : Parameter ‘ver' of 'Maze.Maze(int, int, List<GridPoint >, char, char, char,
char, int)' is never used. Remove the parameter or use it in the method body.

CA1804 : Microsoft.Performance : 'GridPoint. GridPoint(bool, bool, bool, boal)' dedares a variable, 'foo’, of
type 'string’, which is never used or is only assigned to. Use this variable or remove it.

CA1314 : Microsoft.Performance : ‘Maze.grid' is a multidmensional array. Replace it with a jagged array if

Maze.cs 10
Maze.cs 10
Maze.cs 10

GridPoint.cs

Maze.cs 17




Refactoring



Titta | koden

Be en kollega kika pa koden

Titta pa kompilatorn
varningar

Statisk Kodanalys
kan leda er

Koden maste vara
forvaltningsbar

Refactoring

Anvand bra namn pa variabler

Gor inte for mycket pa en plats



Statisk Kodanalys

. kan leda er
Titta | koden

Koden maste vara
Be en kollega kika pa koden forvaltningsbar

Refactoring

_ . _ Anvand bra namn pa variabler
Titta pa kompilatorn

varningar
Gor inte for mycket pa en plats

Med bra tester vagar
man andra koden



Krav — =

/T&nh - \
REFACTOR
, Green, Refactor
/ \ (igen)
Statisk
Kodanalys koda




Exempel



Bryt ut, fore

public
{

class Customer

private String
private String
private String
private String
private String

name
workPhoneAreaCode
workPhoneNumber
homePhoneAreaCode
homePhoneNumber

M



Bryt ut, efter

public class Phone

{
private String areaCode;
private String number;
}
public class Customer
{
private String name;
private Phone  workPhone;
private Phone  homePhone
}

M



Bryt ut, igen

public class Customer

{
/l 4000 lines

of code

L



Bryt ut, igen 1 efter

-
w
public class Customer public class Purchase
{ {
// 1000 lines of code //500 lines of code
} }
public class Phone public class Log
{ {
//500 lines of code // 1000 lines of code
} }

// 1000 lines of duplicated code removed /
O









