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Agenda

L4: Some quick reminders

Testing in the projects

« Code inspection (T9-T10)
 Structural (white-box) testing (T11-T12)
» Test strategy (T13-T14)

Work on test plan
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Dokumentstrukturen

*  ROOTMAPP: ETSAO01 Grupp XX
+  DOKUMENT MED LANKAR TILL PROJEKTETS LEVERANSER: Forteckning 6ver projektets leveranser
+ DOKUMENT: Projektplan & projektdokumentation
*  MAPP: Produktdokument
— MAPP: 1 Kravspecifikation
» DOKUMENT: Kravspecifikation 0.1 - Usecase 1 infor O1b och L1
» DOKUMENT: Kravspecifikation 0.2 - L2 Sanity Check
» DOKUMENT: Kravspecifikation 0.9 - For intern granskning pa vag mot 0.99
» DOKUMENT: Kravspecifikation 0.99 - L3 Fo6r extern granskning
» DOKUMENT: Kravspecifikation 1.0 - L4 Milsolpe 1
— MAPP: 2 Testplan
» DOKUMENT: Testplan 1.0 - L5 Milsolpe 1 - for extern granskning
— MAPP: 3 Design
» DOKUMENT: Design 1.0 - L5 Milsolpe 1 - fér extern granskning
— MAPP: Externa granskningsprotokoll
— MAPRP: Interna granskningsprotokoll
» DOKUMENT: Granskningsprotokoll for granskning av Kravspecifikation 0.9

— DOKUMENT: Installationsmanual
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Versionshistorik

@-‘ o990 {a}. : v businessfunction.dooc - Microsoft Word
L

Home Insert Page Layout References Mailings Review View | Developer l Add-Ins

‘ . *3 Record Macro Aa Aa & E Design Mudg % Schema % .
% § 11@ Pause Recording @ Properties =L 2] Transformation = L
Visual Macros . EM - o Structure i Protect Document Document
Basic i\ Macro Security = E '% @ I8 Group - & Expansion Packs || pocument - Template  Panel
Code Controls XML Protect Templates
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Version-numbers [« idVersionNumber| () 8 |idVersionNumber '
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. Table-1:-ChangeRecordf
+

@ Authoro Versiong Change-Referencen
a

r10/6/2011= | STAFFtavisreddickq 0.1= a

r10/6/2011= | STAFFtavisreddicky 0.2= a

F10/10/20119 STAFF\tavisreddickd 0 3= Updated table-of--contents =

"10/20/20119 STAFFtavisreddicky 0.4= o

*10/21/20119 STAFFitavisreddicky 0.5= Added-inresource-
area/business-function =
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=

r10/21/20119 STAFFtavisreddicky 0.6= a

r10/21/20119 STAFFtavisreddicky 0.7= a

-10/21/2011q STAFFitavisreddicks 087 | iachangsiecord =
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Kontextdiagram

New Century Health Clinic Context Diagram

P Insurance American
atient :
Company Medical
Association
3
Claims Insurance Payments
A4
Monthly Statement \
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Patient Inputs
: - > New
Weekly Report Century Daily Appointment List
Call List Office
System
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Enhetstest

« Test av minsta testbara komponent
— Ofta klass eller metod

Idé

Affarsmal , 5 i
Validera Utvardering Underhall

Anvandarfall

Release

Funktionella krav * Support

Kvalitetskrav

Resurser Releasebeslut

Risker Verifiera Kravtdckning
1 i i

Projekt-
plan

Verifiera Testdokumentation

Felrapport
Systemtest

Granskning

Design
Gransvarde

Granssnitt hirdvara Kodgranskning

Ateranvand kod Ekvivale Tsl:las.ser

Integrationstest

1
Programkod Kodtackning

Versioner

Verifiera
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Varianter Konfigurationer
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Integrationstest

 Testfall bestams t ex baserat pa
specifikationer av granssnitt i design

— Test av subsystem
Idé

Affa al " .
arsm Validera Utvérdering

Underhall
Produkt- paEr

mal
Tidplan

Anvandarfall

Release
Funktionella krav * Support

Kvalitetskrav

Resurser Releasebeslut

Verifiera Kravtdckning
L Acceptanstest

Projekt-
plan

Verifiera Testdokumentation

Granskning Felrapport
Design ) Systemtest
g Gransvarde Y
Granssnitt hdrdvara Kedgranskning
At d kod whi:_ehux Ekvivalensklasser )
eranman ! Integrationstest

L]
Programkod Blackbox Kodtackning

Versioner

Verifiera
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Systemtest

» Testar det fullstandiga systemet
- Ar kravspecifikationen uppfylld?

Idé

Affa al " .
arsm Validera Utvérdering

Underhall
Produkt- paEr

mal
Tidplan

Anvandarfall

Release

Funktionella krav * Support

Kvalitetskrav

Resurser Releasebeslut

Verifiera Kravtdckning
L Acceptanstest

Verifiera Testdokumentation

Granskning Felrapport
Design Q Systemtest
9 Gransvarde Y
Granssnitt hdrdvara
At d kod Ekvivalensklasser )
franen A Integrationstest

L]
Programkod Kodtackning

Versioner

Verifiera

Applikation

Varianter Konfigu.ratione r Enhetstest
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Acceptanstest

» Test for att sakerstalla att utlovat system har
utvecklas

— Kan utféras av bestallaren

Idé

Affarsmal , . .
Validera Utvérdering _Underhall

Produkt-
Anvandarfall

elease
Tidplan « Funktionella krav ' Support
Resurser BB tetormy Releasebeslut
) Risker Verifiera Kravtdckning
Projekt- : O . L Acceptanstest
Plﬂn Krav o
Verifiera Testdokumen [tion
Granskning Felrapport
Design Systemtest
t Gransvarde y
Granssnitt hirdvara Kedgranskning
Areranvand kod 1 Whi:_chm Ekvivalensklasser )
r—i Integrationstest
Programkod Blackbox Kodtackning
Versioner Werifiera ‘
Applikation T —— LU N D
Varianter Konfigurationer  Enhetstest UNIVERSITY
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T9: Defect Log for Program

Calculate Statistics

nr

line

description

Type

Inject

Remove




T9: Defect log for program
Calculate statistics

n

r |(line description Type |Inject Remove

1 |All Language swe/eng? 1 Design | Test

2 |Calculate | Letters missing 1 Coding |Test
Statistics
19

3 |24 Missing argument 3 Coding | Compiling

4 | Statistics | No test for empty lists 6 Design | Testing
16-20

5 120 Division by 0. See nr 4. 6 Design | Testing

6 |24-27 Wrong method comment |1 Coding |Code review

7 |36 Missing type 4 Coding |Compiling

8 |50 Missing type argument 4 Coding |Compiling

9 |57 Unnecessary and incorrect |8 Coding |Test, post-

line. Will change the order release
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T10: Using Historical Data?

« Assume that you have logged all defects according to this

procedure in a project. How can you use this data after the
project?

a) for the same product

b) in development of other products
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T11: Why Planned Coverage <100%?

Mame

4 = ET5A01_Coverage

4 H IDTest

4 & IDNumber

mEs0 %
w1000 %
assignlserCategory ™800 %
calculatelserCategory ™M 55 6 %

IDNumber

checkDateFormat mEG 5%
checkDigits 1000 %
checkDigits = 100,0 %
getlserCategory = 100,0 %
registerDateQfBirth ™= 000 %
verifyCheckSum w909 %

Branch
o NER
738 %
C L
714 %
.G 3%
G4 3%
= 100,0 %
= 100,0 %
mES 3%
a7 5%

Loop

Term
731 %
731 %
731 %
W 56,7 %
G5 %
571 %
= 100,0 %
= 100,0 %
mEd 3%
.17 %

{-Operator

Synchronized
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T11: Why Planned Coverage <100%?

The nature of the tested unit

— Some statements/branches/paths might not be reachable
— The unit may be simple or non-critical

The lack of resources

— Time set aside for testing not enough

— The available testers do not have sufficient training

— There is lack of tools to support complete coverage
Time-to-market is a higher priority

O,%T 3
&, 566_>,
ST

UNIVERSITY



T11: Why Planned Coverage <100%?

Marme Statement Branch
4 = ET5A01_Coverage g3 0 % L ER
4 H IDTest mmE30%  wmj3E %
4 © IDNumber mg30% =W7IE%

IDMumber 1000 % -

assignlserCategory WERZO0 5.  W=E7]4 %

calculatelserCateg G5 %
checkDateFormat mlGd 3 %
checkDigits 1000 %

checkDigits w=100,0 %
getlserCategory = 100Y % -
registerDateOfBirth ™= 00 0 e s e %
verifyCheckSum ek mmE7 5 %

Loop

Term
731 %
731 %
731 %
W 56,7 %
G5 %
571 %
= 100,0 %
= 100,0 %
mEd 3%
.17 %

This is probably too low!
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T12: Coverage Criteria for Bike Computer

Statement coverage?

Branch coverage?

Simple path coverage?

Path coverage?
80%"7? 90%? 100%?

The development of a bicycle computer with a clock, alarm clock and

speed meter based on GPS technology. The GPS should be used to
continuously monitor current position and use changes in position to

derive distance, which together with the elapsed time can be used to
determine the speed (max, mean, etc.).
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T12: Coverage Criteria for Bike Computer

Statement coverage is the weakest coverage criteria
— All nodes in control flow graph => 100%
— Cheap, but not considered very useful for revealing defects

Branch coverage requires at least as many test cases
— All edges in control flow graph => 100%
— Not much stronger than statement coverage...

Simple path coverage
— All linearly independent paths => 100%

— Considerably stronger and more expensive criterion 7%,

Full path coverage probably not reachable! LUND
UNIVERSITY

— But maybe 80% is good enough?



Approaches?
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T13: Why Combine Testing Approaches?

* No one test design is guaranteed to reveal all defects!

« Combination of testing strategies critical to reach high
guality software

« Multiple approaches encourages testers to view software
from different perspectives

— More diversified testing
— A set of testing tools can be used
« Stimulates tester interaction with other organizational units

— Such as requirements engineers, designers

— Several advantages with improved communication (15
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T14: When to Stop Testing?
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T14: When to Stop Testing?

Project runs out of time or budget

2. All planned tests that were developed have been
executed and passed

3. All specified coverage goals have been met

The detection of a specific number of defects has been
accomplished

5. The rates of defect detection for a certain time period
have fallen below a specified level
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Intro till O4b

« Fortsatt paborja testplan enligt exemplet i kompendiet.

« Publicera fére O4b: Konkreta forslag pa testfall rorande
Anvandningsfall 1:

— Pre-conditions (vad maste fungera innan detta kors)
— Detaljer — testaren ska inte behOva gissa uppgifter
— Endast observerbara steg
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Anvandarfall:
Ta in cykel 1 garaget

Framgangsscenario:
1. Cykelagaren laser cykelns streckkod m h a streckkodslasare vid ingangen.
2. Ingangsdorrens las Oppnas och cykeln registreras som inlamnad.

3. Cykelagaren placerar sin cykel i garaget och lamnar garaget genom
extrautgangen.

Undantag:
la. Streckkoden finns inte i systemet
* PIN-kodsterminalens LED blickar rétt i 2 sekunder

* Systemet registrerar den okéanda koden som ett intrangsforsok
* DoOrren Oppnas INTE

3a. Cykeln lamnas aldrig i garage
* Cykeln registreras som inlamnad (felaktigt)

UNIVERSITY



Vilka testfall?

Anvandarfall: Vilka detaljer

Vad behdver fungera forst?

Taincykel 1 garaget EEVIEEEEHICE

Hur rapporterar vi resultatet?
(forklara i testplanen)

Framgangsscenario:
1. Cykelagaren laser cykelns streckkod m h a streckkodslasare vid ingangen.
2. Ingangsdorrens las Oppnas och cykeln registreras som inlamnad.

3. Cykelagaren placerar sin cykel i garaget och lamnar garaget genom
extrautgangen.

Undantag:

la. Streckkoden finns inte i systemet
* PIN-kodsterminalens LED blickar rétt i 2 sekunder
* Systemet registrerar den okéanda koden som ett intrangsforsok
* DoOrren Oppnas INTE

3a. Cykeln lamnas aldrig i garage
* Cykeln registreras som inlamnad (felaktigt)
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