What s testing?

lestng 8 the process of exeresmg  or evahsing a sysiem or system components |

or autometed means o verdy that o satsies specibied requircme its

The Purpose of Testing

Testing consunes at keast hall of the tme and work required o0 produce a functional pro
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Hitory savs that even well wrtien programs stll have -3 bugs per hundred  stan
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CONSEQUENCES OF BUGS:

o lmportance of bugs: The mportance of bugs depends on Irequency, cormecton cost,
istallation cost, and consequences

Frequency: How often does that kind of bug occur” Pay more attention 1o the
more frequent bug types

Comection Cost: What does i@ cost o correct the bug alter 1 s found” The cosl
18 the sum of 2 factors: (1) the cost of discovery (2) the cost of correction. These
costs  go up dramatically  nter in the development cycle when the bug
decovered, Comrection cost also depends on system see

Installation Cost: Inswallation cost depends on the number of installations: small
lor a single user program but more for dsiributed systems, Fixing one bug amnd
dstnbuting the fix coukl exceed the entire system's development  cost
Comsequences: What ane the conse
range from mikl o catastrophie

vences of the bug? Bug consequences can

A reasonmable metre [or bug mporance s
Importance= (%) = Frequency ® (Correction cost + Installation cost + Consequential

cost)

o Comsequences of bugs: The comsequences ol a bug can be measure m s of
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rather than machine. Some consequences of a bug on a scake of one 1o ten are
Mild: The symptoms of the bug offend s aesthevcally (gemtly), o msspelled
ouput or o misaligned  prmtout

Moderate: Outputs are miskeading or redundant. The bug impacts the systenmis
perionmincee,

Annoying: The system's behavior because of the bug s debumanizing. E. g
Names are truncated or arbitranly  modilied

Disturbing: It refuses 1o handle kegtimate (authornzed / kegal) tromsactons. The
ATM won't give you money. My credit card i declred wmvalid

Serdous: 1 loses truck of is rnnsactions, Not just the transaction asell b the lact
that the transaction occumred, Accountability s lost

Very Serdous: The bug causes the system to do the wrong transactions, Instead ol
sing your paycheck, the system credits it 1o another account or COnvens depos s
o withdrawals,

Extreme: The problems aren't limited 1o a few users or o few transaction 1ypes
They are frequent and arbitrary instead of sporadic infrequent) or for unusual
(A T

Intodernble: Long erm unrecoverable corruption of the datubase occurs and the
cormuption s not eastly discovered. Sernwous consideration 15 given o shutting the
system down

Catustrophic: The decsion o shut down is wken out of our hands because the
system Linls

10 Infections: What can be worse than a falled system? Onme that corrupt othes

svstems even though it does not all in isell ; that erodes the socil physical
enveoriment; that mels nuclenr reactors amnd strts Wi



BASICS OF DATA FLOW TESTING:

DATA FLOW TESTING:
Data flow testing s the mime given o a mily of test strmtegies based on
selkecting paths through the program’s control flow m order 10 explore sequences
of events relited o the stans of dotn obwects

For example, pxk enough paths to assure that every data object has been
mEmhized pror to use or that all defmed objects have been used for something
Motivation: It & our bebef that, just as one would not feel confident abowt a
program withoul executing every stalement n B as pant of some test, one shoukl

Scanned with ACE Scanr

not feel confident about a progrum without having seen the eflect of usmg the
valie produced by each and every computation

DATA FLOW MACHINES:
There are two types of data flow machmes with different architectures. (1) Von
Neumann machines (2) Mult- instruction, muli-data machmes (MIMD)
Von Neumann Machine Architecture:
«  Most computers today are von-newmann  machines.
* This archtecture features mterchangeable storage of mstructions and data
m the same memory  unis
«  The Von Neumann machme Architecture executes one mstruction at
atme mthe following, mcro msinetion sequence
«  Feich mstruction from memory
o Interpret mstruction
* Fetch operands
o Process or Execute
*  Store resuk
o Increment program countes
« GOTO |
Multi-instruction, Mudti-data nachines (MIMD) Archite cture:
o These machines can fetch several mstructions and objects m paraliel
o They can ako do arthmetic and ogcal operations simulaneously on
ditlerent data objects
o The decsion of how o sequence them depends on the compiler



UNIT I

DOMAIN TESTING

DOMAINS AND PATHS:

L

INTRODUCTION:

Domabn: 1 moihenmtics, dommm 8 o sl of possible vabies ol an

ulependent varmble or the varmbles of a fincton

Progmmes os mpat data classifiens; domain testmg atempts 10 determme

whether the clssificanion & or & not comect.

Duomain festing can be based on specifications or equivilent

mple ventation  mlormaton

I donein esting s based on specifications, @ & a Amctom] test lechimgue,

It domam festmg b based implementition deétails, # 15 a structaral test technkpue

For eanmiple, you're doing domain esting when vou check extreme vahes of an

npul vanable,
All fnputs o o program can be consddered as if they are numbers. For example, a
charocter string can be freated as o number by concitena ing bits and kbokimg o thamos if
they were u biury integer. This is the view in domain testing, which & why this strule gy

huis o matheilical Bvor,

THE MODEL: The ollowing e & o schenate representation of domain testing
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Flgure 4.1: Sehemutic Representation of Donain Testing.

Before domg whatever # does, o routne must classity  the mpot and set ®

movig on the rght path

An ivalid npul (e, vadoe oo bigl B just @ special processing case

called ‘reject’.

The inpue then passes 1o o bypotheticnl subroutoe mther than on cakeolitions

In donmin testing, we locus on the chisslfication aspect of the routine  ather

than on the calculitions,

Struchurnl knowledpe & nol needed B this model = only 0 consistent,

complete spocilication of npu vakeey [or each case,

We can inler that oo cach case there pret be ot keast one path 1w process that case




