NITNORDU

nsnadeulusunsudunszuiunslunisnsianigaunnsasvasiusunsy

v ' . sEiumanaseuaduRusiuTunausliuntsvasnsEuIuM AL TUsUTY
ARDLUFCAITUNPALUNNTDN e . oa s
? . daudAydruniisveasnisvageu Ae nstluazdoyanadau (Test cases and
data)
. Test cases Uandsanun1saiingg Musunsudesnauaues Tnsdesnsoungu
BT ARSRES U ASUA amuzlfufm qu:]mwfamfazmsmmm NilnadansAliun1svad
4 Wsunsu wadwsgavinenianals
NI138aNLUUNIUNAEIU X g a ¢ ” P o
- wanldlurupaunisiesizitynmseland azyrelunisnimue Test cases
NTWAYAUNNIDY (G
. Lﬂ%imﬁa'*zi'wﬂ'ﬁwﬂaauLLa::LLﬁ’qﬂunw%m . Test case == (@n1un1sal, foyanadey, nafindsazdu)
V.\Z} CS112 M 2
; ntionaacErron AMTVOFDU UTUNTH

nsnaaaulnglildnaufionmad (Manual Testing)

- msvAdaULUUATIINISAl (Inspection)

Y a

dl = qﬂ( -7
Jananarnnnavulun1swaulUsNSY

« Syntax error L{g]u%’gﬁﬂwaqﬂqqnﬂqsﬁﬂuﬁﬂ - . I:Ji:msuma%ﬁ’nmmmﬁamm Taswssuiiieuyamdsiidou AudeRawaiaiiaeusing
mnaé’uﬁuéwmmm . vislvive LildAndeRawanauuuiiiug
. o - . & . - anvaglivilinsruinlusunsuineugniewselyl
+ Logical error WUYBNANAINNNATUINNNITNINIY - msvageumudIduAdewaslusunsu (Desk Checking)
vaalusunsudsliinaligndas wieliduluaad . wnsulneyaaduitlildgifeulusunsy
Aa9n15 - Tnovaseshmuyaddeiifou WegiTusunsufitunsumsvaugndeamielsi

« ldwangdusulusunsuntinnududou wsizazideanlunisnagau

¢ AISNAFIULUUDIN UIAID LAY ITADUNILNDS (Automated
Testing)

- [ Y a A a X =

« Runtime error WudaRawarannaduluvazi
TUsunsugnaniiun1s laganaasiiailiasainnisvineu
nRaRauly wsarduanianisainlianafa Wy n15KAS

v « - ASNAFBULUUNUIY (Unit Testing)
A8FUd

—  MNAFBULUUTIUNUIENIDLNNNRUIY (Integration Testing)

csi1— MINAFBUITUU (System Testing)
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Testing Strategy MTNAFDLULLRUNS

unit test inte e':tt'o“ .« vegeumsihauiiazmicevseluga

- ¢aen1s lugalasiaas (Driver module) lumsnagau

¢ o Y o

- Tugalasizes viwmi
- fwuadudeuliiunniinefuedugaiignuasey
- Zenlugaiidasnisadaudsdsiusmisfineiilugatudainis
- $udndu Mduwanlugaiignuasgeu

. Tummaseuenasuiudeadsunguvseynmasiidouiiouny
Tuga Bennguendstidn stub

system alidation
test test
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Unit Testing Unit Testing

interface

local data structures
boundary conditions
independent paths
error handling paths

softyvare
engineer

| test cases
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Unit Test Environment

interface

local data structures
boundary conditions
independent paths
error handling paths

& test cases

RESULTS

CS112 V,\Z)

ANTVNARDULLLITAINRUNE

. wmaaumsv‘hmmi’jaﬁnﬁgnsqﬂu@aL%"lé']"wﬁ'u Taemsiiudiaz
Tuga

. @ansanedaunsinaunsluan1nsaiung waznsaiilusunsuenany
Tdgymwiseliunsaleniiu

Y

a d' 14
. Jaiawainnaransranula
~ druseuszauiilisenndasiu (Interface incompatibility)

= n’ﬁd\iﬁhuﬁ'lﬁ\lsigﬂﬁ'm (Incorrect parameter values) LU An¥in ¥30RA
FA01UL WIDRAAINUNUNY WU

— Run-time exceptions

& W o = ' ' a X
- mima‘uauawrsaanvmsmsmﬂuﬂjaﬂﬂmnsum‘lﬂmm'la)smmm
(Unexpected state interactions)
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AT RDULLLTHINRUNE

. NagNshuMITUnLIe 3 2 naiden
- Big bang approach
- Incremental construction strategy
» Top-down approach

» Bottom-up approach

CS112

Top Down Integration

- top module is tested with stub

stubs are replaced one at

- a time, "depth first"
/\ as new modules are integrated,

some subset of tests is re-run

CS112 w} 12




Bottom-Up Integration Sandwich Testing

- Top modules are

tested with stubs

drivers are replaced one at a

time, "depth first" =
worker modules are grouped into Worker modules are grouped into
builds and integrated builds and integrated

cluster cluster
CS112 w} 13 CS112 w} 14
AIBE] ik | White-Box Testing
#include <stdio.h> . LANIAINUNISNAGDU —
void A (int x) { . 0
printf(“%d : ”, x);
} -
void B (int x) { !
A(++x); *
rintf(“%d : ”, x); :
: printf(*% ) : :
void main () {
B(8); ... our goal is to ensure that all
A(2); statements and conditions have
B(10); been executed at least once ...
}
CSi2 W} 15 CS112 w} 16
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Cs112

Basis Path Testing

%‘

First, we compute the cyclomatic complexity :

number of simple decisions + 1
or
number of +1

In this case, V(G) =4

Basis Path Testing

Next, we derive the
independent paths:

Since V(G) =4,
there are four paths

Path 1: 1,2,3,6,7,8
Path 2: 1,2,3,5,7,8
Path 3: 1,2,4,7,8

Path 4: 1,2,4,7,2/4,..7,8

Finally, we derive test
oL cases to exercise these
paths.

CS112 V,\ZJ

18

Print double new line

X . I [ < o @ 1 X
v quaﬂw{ﬁwqmmﬁmawu

™ 0 n=100;

for (i=1; n!l=1;i4+=1) {
N=(N%2==0)?n/2:
if (i % 6 ==0)
printf(“\n”);

3*n+1;

printf(“%d 7, n);
}

printf(“No. of hailstones generated : %d\n”, i);

CS112 Structured Programming W)
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| 4 clude <stdio.h>
~void main () {
int  digits = 0, number;

printf("Enter any integer number : ");
scanf(*%d"”, &number);
while (number > 0) {
number /= 10;
digits += 1;
by
printf(“No. of digits of your input is %d\n”, digits);

CS112 Structured Programming w} 21

Loop Testing

Basis Path Testing Notes

] you don't need a flow chart,
but the picture will help when
you trace program paths

[E| [1 count each simple logical test,
compound tests count as 2 or
more

] basis path testing should be
O applied to critical modules

CS112 V.!J 22

|
—
Simple E
loop
NLested i
oops
Concatenated Y
Loops Unstructured
Loops
CS112 V.\Z} 23

The Debugging Process

test case

corregtions

Debugging
idenﬁﬂed

- Debugging: A Djagnostic Process ..




Debugging Effort

time required
diagnose the

time required ptom and
to correct the rmine the
and conduct e
~_regression te

Cs112 W} 25

CS112

Debugging: Final Thoughts

. Don't run off half-cocked, think about the

symptom you're seeing.

- Use tools (e.g., dynamic debugger) to gain

more insight.

. If at an impasse,_get helpfrom someone else.

w) %




