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CHADALAWADA	RAMANAMMA	ENGINEERING	COLLEGE	CHADALAWADA	NAGAR,	RENIGUNTA	ROAD,	TIRUPATI	(A.P)	-	517506	CREC.	Dept.	of	CSE	Page	2	UNIT	1CREC.	Dept.	of	CSE	Page	3	UNIT	1.	INTRODUCTION	1.	PURPOSE	OF	TESTING:	Testing	consumes	atleast	half	of	the	time	and	work	required	to	produce	a	functional	program.	MYTH:
Good	programmers	write	code	without	bugs.	(Its	wrong!!!)	History	says	that	even	well	written	programs	still	have	1-3	bugs	per	hundred	statements.	Productivity	and	Quality	in	software:	o	In	production	of	comsumer	goods	and	other	products,	every	manufacturing	stage	is	subjected	to	quality	control	and	testing	from	component	to	final	stage.	o	If
flaws	are	discovered	at	any	stage,	the	product	is	either	discarded	or	cycled	back	for	rework	and	correction.	o	Productivity	is	measured	by	the	sum	of	the	costs	of	the	material,	the	rework,	and	the	discarded	componenets,	and	the	cost	of	quality	assurance	and	testing.	o	There	is	a	trade	off	between	quality	assurance	costs	and	manufacturing	costs:	If
sufficient	time	is	not	spent	in	quality	assurance,	the	reject	rate	will	be	high	and	so	will	be	the	net	cost.	If	inspection	is	good	and	all	errors	are	caught	as	they	occur,	inspection	costs	will	dominate,	and	again	the	net	cost	will	suffer.	o	Testing	and	Quality	assurance	costs	for	'manufactured'	items	can	be	as	low	as	2%	in	consumer	products	or	as	high	as
80%	in	products	such	as	space-ships,	nuclear	reactors,	and	aircrafts,	where	failures	threaten	life.	Where	as	the	manufacturing	cost	of	a	software	is	trivial.	o	The	biggest	part	of	software	cost	is	the	cost	of	bugs:	the	cost	of	detecting	them,	the	cost	of	correcting	them,	the	cost	of	designing	tests	that	discover	them,	and	the	cost	of	running	those	tests.	o
For	software,	quality	and	productivity	are	indistinguishable	because	the	cost	of	a	software	copy	is	trivial.	Testing	and	Test	Design	are	parts	of	quality	assurance	should	also	focus	on	bug	prevention.	A	prevented	bug	is	better	than	a	detected	and	corrected	bug.	Phases	in	a	tester's	mental	life	can	be	categorised	into	the	following	5	phases:	1.	Phase	0:
(Until	1956:	Debugging	Oriented)	There	is	no	difference	between	testing	and	debugging.	Phase	0	thinking	was	the	norm	in	early	days	of	software	development	till	testing	emerged	as	a	discipline.	2.	Phase	1:	(1957-1978:	Demonstration	Oriented)	The	purpose	of	testing	here	is	to	show	that	software	works.	Highlighted	during	the	late	1970s.	This	failed
because	the	probability	of	showing	that	software	works	'decreases'	as	testing	increases.	i.e.	The	more	you	test,	the	more	likely	you'ill	find	a	bug.	3.	Phase	2:	(1979-1982:	Destruction	Oriented)	The	purpose	of	testing	is	to	show	that	software	doesnt	work.	This	also	failed	because	the	software	will	never	get	CREC.	Dept.	of	CSE	Page	4	released	as	you	will
find	one	bug	or	the	other.	Also,	a	bug	corrected	may	also	lead	to	another	bug.	4.	Phase	3:	(1983-1987:	Evaluation	Oriented)	The	purpose	of	testing	is	not	to	prove	anything	but	to	reduce	the	perceived	risk	of	not	working	to	an	acceptable	value	(Statistical	Quality	Control).	Notion	is	that	testing	does	improve	the	product	to	the	extent	that	testing	catches
bugs	and	to	the	extent	that	those	bugs	are	fixed.	The	product	is	released	when	the	confidence	on	that	product	is	high	enough.	(Note:	This	is	applied	to	large	software	products	with	millions	of	code	and	years	of	use.)	5.	Phase	4:	(1988-2000:	Prevention	Oriented)	Testability	is	the	factor	considered	here.	One	reason	is	to	reduce	the	labour	of	testing.
Other	reason	is	to	check	the	testable	and	non-testable	code.	Testable	code	has	fewer	bugs	than	the	code	that's	hard	to	test.	Identifying	the	testing	techniques	to	test	the	code	is	the	main	key	here.	Test	Design:	We	know	that	the	software	code	must	be	designed	and	tested,	but	many	appear	to	be	unaware	that	tests	themselves	must	be	designed	and
tested.	Tests	should	be	properly	designed	and	tested	before	applying	it	to	the	acutal	code.	Testing	is'nt	everything:	There	are	approaches	other	than	testing	to	create	better	software.	Methods	other	than	testing	include:	6.	Inspection	Methods:	Methods	like	walkthroughs,	deskchecking,	formal	inspections	and	code	reading	appear	to	be	as	effective	as
testing	but	the	bugs	caught	donot	completely	overlap.	7.	Design	Style:	While	designing	the	software	itself,	adopting	stylistic	objectives	such	as	testability,	openness	and	clarity	can	do	much	to	prevent	bugs.	8.	Static	Analysis	Methods:	Includes	formal	analysis	of	source	code	during	compilation.	In	earlier	days,	it	is	a	routine	job	of	the	programmer	to	do
that.	Now,	the	compilers	have	taken	over	that	job.	9.	Languages:	The	source	language	can	help	reduce	certain	kinds	of	bugs.	Programmers	find	new	bugs	while	using	new	languages.	10.	Development	Methodologies	and	Development	Environment:	The	development	process	and	the	environment	in	which	that	methodology	is	embedded	can	prevent
many	kinds	of	bugs.	2.	DICHOTOMIES:	Testing	Versus	Debugging:	Many	people	consider	both	as	same.	Purpose	of	testing	is	to	show	that	a	program	has	bugs.	The	purpose	of	testing	is	to	find	the	error	or	misconception	that	led	to	the	program's	failure	and	to	design	and	implement	the	program	changes	that	correct	the	error.	Debugging	usually
follows	testing,	but	they	differ	as	to	goals,	methods	and	most	important	psychology.	The	below	tab	le	shows	few	important	differences	between	testing	and	debugging.	CREC.	Dept.	of	CSE	Page	5	Testing	Debugging	Testing	starts	with	known	conditions,	uses	predefined	procedures	and	has	predictable	outcomes.	Debugging	starts	from	possibly
unknown	intial	conditions	and	the	end	can	not	be	predicted	except	statistically.	Testing	can	and	should	be	planned,	designed	and	scheduled.	Procedure	and	duration	of	debugging	cannot	be	so	constrained.	Testing	is	a	demonstration	of	error	or	apparent	correctness.	Debugging	is	a	deductive	process.	Testing	proves	a	programmer's	failure.	Debugging
is	the	programmer's	vindication	(Justification).	Testing,	as	executes,	should	strive	to	be	predictable,	dull,	constrained,	rigid	and	inhuman.	Debugging	demands	intutive	leaps,	experimentation	and	freedom.	Much	testing	can	be	done	without	design	knowledge.	Debugging	is	impossible	without	detailed	design	knowledge.	Testing	can	often	be	done	by	an
outsider.	Debugging	must	be	done	by	an	insider.	Much	of	test	execution	and	design	can	be	automated.	Automated	debugging	is	still	a	dream.	Function	Versus	Structure:	Tests	can	be	designed	from	a	functional	or	a	structural	point	of	view.	In	functional	testing,	the	program	or	system	is	treated	as	a	blackbox.	It	is	subjected	to	inputs,	and	its	outputs
are	verified	for	conformance	to	specified	behaviour.	Functional	testing	takes	the	user	point	of	view-	bother	about	functionality	and	features	and	not	the	program's	implementation.	Structural	testing	does	look	at	the	implementation	details.	Things	such	as	programming	style,	control	method,	source	language,	database	design,	and	coding	details
dominate	structural	testing.	Both	Structural	and	functional	tests	are	useful,	both	have	limitations,	and	both	target	different	kinds	of	bugs.	Functional	tets	can	detect	all	bugs	but	would	take	infinite	time	to	do	so.	Structural	tests	are	inherently	finite	but	cannot	detect	all	errors	even	if	completely	executed.	Designer	Versus	Tester:	Test	designer	is	the
person	who	designs	the	tests	where	as	the	tester	is	the	one	actually	tests	the	code.	During	functional	testing,	the	designer	and	tester	are	probably	different	persons.	During	unit	testing,	the	tester	and	the	programmer	merge	into	one	person.	Tests	designed	and	executed	by	the	software	designers	are	by	nature	biased	towards	structural	consideration
and	therefore	suffer	the	limitations	of	structural	testing.	Modularity	Versus	Efficiency:	A	module	is	a	discrete,	well-defined,	small	component	of	a	system.	Smaller	the	modules,	difficult	to	integrate;	larger	the	modules,	difficult	to	CREC.	Dept.	of	CSE	Page	6	understand.	Both	tests	and	systems	can	be	modular.	Testing	can	and	should	likewise	be
organised	into	modular	components.	Small,	independent	test	cases	can	be	designed	to	test	independent	modules.	Small	Versus	Large:	Programming	in	large	means	constructing	programs	that	consists	of	many	components	written	by	many	different	programmers.	Programming	in	the	small	is	what	we	do	for	ourselves	in	the	privacy	of	our	own	offices.
Qualitative	and	Quantitative	changes	occur	with	size	and	so	must	testing	methods	and	quality	criteria.	Builder	Versus	Buyer:	Most	software	is	written	and	used	by	the	same	organization.	Unfortunately,	this	situation	is	dishonest	because	it	clouds	accountability.	If	there	is	no	separation	between	builder	and	buyer,	there	can	be	no	accountability.	The
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