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Growing	phase	in	dbms

Growing	and	shrinking	phase	in	dbms.

Loading	the	application	...	Veheo	lectures,	shortcuts	and	tricks,	Viva	questions,	two-phase	blocking	protocol	notes	|	EduRev,	General	Questions,	PPT,	Summary,	Semester	Notes,	Last	News	Documents,	Protect	Questionance,	Sample	Role,	MCQS,	Study	Material,	Extras	Features,	Simulated	Tests	for	Exam,	Questions	from	the	previous	year	with
solutions,	two-phase	blocking	protocol	notes	|	EduRev,	Important	Issues,	Exam,	Free,	PDF,	Two	Phase	Blocking	Protocol	Notes	|	Edurev;	Transaction	management	of	CSCI	4380	database	systems	is	about	ensuring	that	when	database	operations	change	the	data,	they	do	not	cause	problems.	Problems	may	occur	because:	Competence:	Multiple
transactions	may	be	needed	to	read	or	write	the	same	data	as	well	as	transactions	that	abort	due	to	different	reasons	unforeseen	problems:	hardware	or	hardware	misconders,	especially	problem	Loss	of	State:	Loss	of	all	data	currently	in	memory	wants	to	ensure	some	basic	guarantees:	atomicity:	all	or	nothing.	Transactions	can	not	be	half-complete,
or	complete	all	operations	or	do	not	make	consistency	changes:	transactions	must	perform	the	operations	correctly	(assuming	they	are	correctly	written	Of	Cotigo)	Isolation:	Transactions	are	written	as	if	they	were	the	only	program	running	in	the	database.	(alone	from	any	other	program).	Its	effects	should	reflect	this.	Duration:	When	a	transaction	is
completed	with	an	eye,	its	effects	should	be	recorded	on	the	disc	and	never	be	lost.	In	this	lecture,	we	will	concentrate	on	the	"class"	component,	assuming	atomicity	and	consistency.	Make	sure	that	insulation	is	satisfied	means	that	the	simultaneous	transactions	can	not	erase	each	other's	data.	To	study	simultaneously,	let's	summarize	how	we	see
transactions.	The	unique	operations	that	import	into	a	transaction	are	the	data	items	that	the	magnia	or	writes	transaction.	T1:	R1	(x),	R1	(y),	W1	(y),	Commit1	T2:	R2	(x),	W2	(x),	R2	(Z),	W2	(Z),	Commit2	This	transaction	only	two	Data	items	and	writes	only	1.	Multiple	transactions	can	be	performed	simultaneously	and	their	operations	can	interlay.
The	sequence	of	operations	that	occur	in	the	DMBs	is	called	the	schedule.	S1:	R1	(x),	R2	(x),	R1	(Y),	W2	(x)	This	schedule	shows	a	partial	T1	and	T2	execution.	Unless	we	see	a	commit	or	abort,	we	assume	that	T1	or	T2	has	not	yet	finished.	The	order	of	operations	is	probably	determined	by	many	things:	which	operation	is	executed	first	and	which
operation	is	delayed	due	to	competition	control.	Given	to	every	transaction	it	is	supposed	to	be	a	correct	code	if	performed	completely,	any	request	for	transaction	is	acceptable.	A	serial	programming	is	the	one	in	which	a	transaction	is	executed	at	a	time.	Any	serial	programming	is	an	acceptable	schedule.	Any	programming	that	is	guaranteed	to
produce	the	same	result	as	a	serial	programming	is	an	acceptable	schedule.	How	do	we	know	that	two	schedules	have	the	same	result?	Two	schedules	are	guaranteed	to	have	the	same	results	if	they	read	the	same	values	​​and	write	the	values	​​in	the	same	order.	For	example:	S1:	R1	(x)	R2	(x)	R2	(Y)	W1	(x)	W2	(Y)	S2:	R2	(x)	R2	(Y)	W2	(Y)	R1	(x)	W1	(x)
S3:	R1	(X)	W1	(x)	R2	(x)	R2	(y)	W2	(Y)	S1	and	S2	are	equivalent:	T2	Listy	before	T1	writes.	S1	and	S3	are	not	necessarily	the	same.	In	S3,	the	T2	T2	after	T1	writes,	so	the	value	read	can	be	different.	A	conflict	is	given	by	a	pair	of	operations	in	the	same	item	(for	example	x)	by	two	different	transactions	(for	example,	I	and	J)	and	at	least	one	of	the
operations	is	a	writing.	Basically,	all	possible	examples	of	conflict	are:	R1	(x)	...	W2	(x)	W1	(x)	...	R2	(x)	W1	(x)	...	W2	(x)	in	each	case,	if	Two	horines	change	orders	from	any	of	these	operations,	the	result	will	not	be	the	same.	Examples:	S1:	(x)	...	W2	(x)	S2:	W2	(x)	...	R1	(x)	In	this	case,	the	value	read	by	R1	may	be	different.	S1:	W1	(x)	...	W2	(x)	S2:	W2
(x)	...	W1	(x)	In	this	case,	the	last	written	value	is	changed	and	may	not	be	the	same.	If	two	S1	and	S2	schedules	have	the	same	request	for	all	conflicting	operations,	they	will	have	the	same	result.	Such	schedules	are	equivalent	to	the	conflict.	The	equivalent	conflict	horms	will	always	have	the	same	result.	If	a	S1	program	is	(conflict)	equivalent	to	a
serial	programming,	then	we	say	that	S1	is	serializable.	To	find	if	a	particular	schedule	is	serializable,	we	need	to	draw	conflict	graphics.	Each	transaction	in	the	schedule	is	represented	by	a	VERTICE.	For	each	form	conflict:	Dew	a	directional	line	of	the	N³	for	TJ	transaction	to	Transaction	TJ.	This	means	that,	in	all	serial	times	equivalent	to	this
schedule,	IT	should	come	before	TJ.	If	the	underlying	conflict	graph	for	a	program	has	a	cycle,	the	programming	is	not	serializable.	If	there	are	no	cycles,	we	can	find	a	serial	order	by	running	the	topological	type	in	the	conflict	graph:	Find	a	node	without	borders	received,	add	to	the	request	for	a	series	and	remove	from	the	graph	until	none	of	it	is
Left.	Given	the	following	time:	R1	(x)	R3	(and)	R1	(Z)	W1	(Z)	W1	(X)	R2	(X)	R2	(X)	R2	(W)	W3	(W)	W3	(W)	)	We	will	find	all	conflicts	first	W1	(Z)	R2	(Z)	W1	(X)	R3	(x)	R2	(W)	W3	(W)	W3	(W)	The	resulting	conflict	graph	is	shown	below:	This	graphic	is	not	It	has	cycles	and	is	therefore	serializable.	Here	is	a	serial	order:	Nó	T1	does	not	have	input
borders,	so	it	should	come	first.	After	we	remove	the	T1,	Nó	T2	does	not	have	borders	received,	so	it	should	come	second.	The	final	serial	order	is:	T1,	T2,	T3.	Suppose	we	receive	the	following	schedule:	R1	(x)	R3	(and)	R1	(Z)	W1	(Z)	R3	(X)	W1	(X)	R2	(W)	W3	(W)	W3	(W)	W3	(	W)	Let's	find	all	conflicts	again:	W1	(Z)	R3	(Z)	R3	(x)	W1	(x)	R2	(W)	The
resulting	conflict	graph	is	shown	below:	As	this	graphic	has	cycles,	this	Programming	is	not	serializable.	We	want	to	make	sure	that	the	Transaction	Management	System	produces	only	serializable	holes.	This	is	the	main	principle	behind	the	competition	control.	Competition	control	is	a	series	of	protocols	implemented	to	ensure	that	resulting	horms
are	serializable.	We	can	achieve	this	in	two	different	ways:	Check	before	each	transaction	operation	to	see	if	it	will	take	to	a	potentially	bad	schedule.	If	the	operation	can	cause	problems,	stop	the	operation	and	suspend	the	transaction	until	it	can	continue.	Often	performed	using	locks	(see	below).	Leave	all	the	transactions	performed	freely,	but	check
before	you	commit	if	you	can	lead	to	a	bad	schedule.	If	so,	it	aborts	the	transaction	and	undabled	the	changes	made.	Often	performed	using	state	information	(multi-version	concurrence	control	used	in	PostgreSQL	using	timestamps).	Let's	see	the	blocking	mechanism	in	detail.	Let's	discuss	the	multi-version	control	very	briefly	afterwards.	Ask	for	a
blocking	on	a	data	item	before	accessing	it	if	the	lock	is	available,	the	transaction	can	proceed	if	the	lock	is	not	available,	the	transaction	will	be	placed	on	hold	and	await	When	the	blocking	is	determined	to	be	available	the	transaction	management	system	to	hold	and	monitor	the	required	lock.	As	soon	as	the	blocked	item	is	unlocked,	the	first
transaction	awaiting	this	lock	is	granted	the	lock	and	permission	to	continue.	We	will	consider	two	actions:	L1	(x):	T1	Locks	X	U1	(X):	T1	Transaction	Unlocks	X	Example:	A	Possible	Perform	with	Locks.	Transaction	programming	\	T1	T2	L1	(A)	R1	(A)	W1	(x)	L2	(A)	denied,	waiting	L1	(b)	R1	(b)	W1	(b)	U1	(B)	U1	(a)	L2	(A)	Awarded	W2	(a)	U2	(a)
blocking	alone	does	not	guarantee	serializable	havenS.	We	need	a	protocol	to	tell	how	long	to	keep	the	locks.	Two-phase	blocking	and	two	strict	phase	blocking	are	two	protocols.	All	transactions	must	get	a	lock	for	each	item	that	need	to	access.	Each	transaction	may	be	in	one	of	two	phases:	growing	phase:	if	a	transaction	is	at	this	stage,	only	Get
new	locks.	Shrinking	Phase:	If	a	transaction	is	at	this	stage,	it	can	only	release	locks.	As	soon	as	a	transaction	releases	a	lock,	it	enters	the	shrinkage	phase.	After	this	point,	you	can	not	get	new	locks.	Generatd	schedules	by	two-phase	blocking	(2pl)	are	always	serializable.	We	can	prove	this	(informally)	considering	the	conflict	graphics.	We	will	prove
to	prove	If	a	program	is	not	serializable,	we	can	show	that	there	is	no	way	to	generate	such	programming	using	2pl.	This	is	not	a	formal	proof,	but	a	simple	sketch	to	show	the	logic.	Suppose	by	contradiction	that	are	a	schedule	with	only	two	transactions	T1	and	T2	that	has	a	cycle	was	allowed	by	two	phase	blocks,	we	will	show	that	such	a
programming	can	not	exist.	If	you	have	a	cycle,	there	are	operations	that	are	conflicting	each	other	to	form	a	cycle.	Let's	see	one	of	that	example:	R1	(x)	...	W2	(x)	..	W1	(x)	Where	all	three	operations	conflict	with	each	other,	this	schedule	is	not	possible.	1.	R1	(x)	To	occur,	T1	should	be	able	to	block	X	before	this	2.	W2	(x)	occurs,	T2	should	be	able	to
block	X	before	this	and	T1	should	liberate	it.	At	this	point,	the	T1	is	in	its	shrinkage	phase	and	does	not	have	an	X	block.	3.	For	W1	(x)	to	occur,	T1	must	obtain	a	block	in	X	again,	but	it	is	not	allowed	in	2pl	.	Thus,	this	program	can	not	happen	under	2PL.	We	can	show	all	other	potential	horsements	with	a	cycle,	they	can	not	happen	under	2pl	because
it	would	require	a	transaction	to	get	a	lock	that	they	did	not	have	after	having	entered	their	shrinkage	phase	,	which	is	not	allowed	under	2pl.	In	all	schemes	that	use	locks,	it	is	possible	to	get	deadlocks:	two	transactions	that	expect	blockages	to	be	released	by	one	of	each	other	(or	any	other	cycle	of	this	type)	Methods	to	deal	with	deadlocks:	Give
each	transaction	An	exclusive	and	increased	timestamp	when	it	begins.	Wait	and	die:	If	an	older	transaction	requests	a	blockage	maintained	by	a	younger	transaction,	wait,	if	contrary	abortion.	Wound	and	wait:	If	an	older	transaction	requests	a	blockage	maintained	by	a	younger	transaction,	it	aborts	the	younger	transaction.	Periodically	check	which
transaction	is	waiting	for	which	transaction	if	there	is	a	cycle,	aborting	a	transaction	in	the	cycle	(older,	younger	choice,	depending	on	the	desired	system	properties)	if	a	transaan	It	is	long	awaits	a	long	time,	then	the	time	limit	and	abort	the	transaction.	Use	two	types	of	locks	to	allow	more	simultaneous	operations	S:	Shared	lock	or	reading	lock	is
required	to	read	an	X	or	W	item:	Locking	or	exclusive	blocking	is	required	To	record	an	item	Many	transactions	can	read	the	same	item,	but	only	one	transaction	can	write	an	item	and	hold	an	X	block	in	that	item.	If	the	item	does	not	have	locks,	anyone	who	requests	a	blocking	s	or	x	can	obtain	it.	If	the	item	has	a	blocking	by	some	transaction,	only
the	locks	in	this	item	will	be	granted	to	other	transactions.	The	only	exception	is	that	the	transaction	maintaining	a	block	S	can	update	your	blocking	to	write	if	there	are	no	other	locks	in	this	item	(see	below	the	2pl	protocol	with	S	/	X	locks	for	why)	If	the	item	has	a	blocking	x,	no	other	transaction	can	get	a	lock	in	an	until	this	lock	is	released	Lock
compatibility	(existing	lock)	Lock	Solida	No	SIM	SIM	NÃƒUX	Yes	No	The	two-phase	blocking	protocol	remains	the	same.	Transactions	must	request	the	appropriate	blockade	and	eventually	release	it.	Ask	for	reading	lock	before	reading	and	a	recording	lock	before	writing	as	before,	a	transaction	can	not	get	a	lock	after	it	releases	any	blockage	if	the	jÃ
Is	holding	a	reading	lock,	request	to	upgrade	to	a	recording	lock	in	this	way,	the	transaction	can	get	a	recording	lock	without	releasing	first	(and	avoiding	entering	the	shrinkage	)	This	is	only	allowed	if	no	other	transaction	is	holding	a	reading	block	on	the	same	item.	Case	Contrary,	the	transaction	has	to	wait	Example:	SL1	(x)	R1	(x)	XL1	(Y)	U1	(y)	U1
(and)	blocking	requests	can	also	M	Lead	to	Deadlocks	Transaction	Schedule	(X)	R1	(x)	SL2	(X)	R2	(x)	X1	(x)	Denied	XL2	(x)	denied	T1	and	T2	are	waiting	for	the	other	to	release	blocking	s	in	X,	which	will	not	happen	as	both	are	suspended.	Transactions	Do	not	request	locks	The	locking	scheduler	examines	the	transaction	actions	and	inserts	the
appropriate	blocking	request	before	the	actions.	Transactions	do	not	release	locks.	The	scheduler	releases	the	locks	when	the	transaction	commits	or	aborts.	Locks	of	the	locking	table	for	each	item	(which	is	blocked):	what	the	lock	is	a	one	To	indicate	that	there	are	transactions	by	waiting	for	this	blocking	a	linked	list	of	transactions	that	are	waiting
for	this	block.	When	a	lock	is	released,	the	scheduler	decides	which	transaction	waiting	for	this	blockage	must	obtain	it.	First-coming-first-answer:	the	transaction	that	waits	longer	should	obtain	it	(no	hungry)	Priority	to	shared	blockages:	Grant	all	shared	blockages	first	(may	cause	hunger)	Priority	to	update:	First	grant	updates	and	then	use	one	of
the	other	protocols.	Under	2PL,	when	a	transaction	is	about	to	confirm,	it	can	not	lead	to	an	unseryciable	schedule.	So,	confirmations	are	granted.	If	the	transaction	is	holding	any	locks,	they	will	be	released.	The	strict	two-phase	blocking	is	a	more	restrictive	version	of	2PL.	STRICT	2PL:	A	transaction	requests	locks	he	needs	before	accessing	an	item.
If	the	block	is	not	available,	the	transaction	will	wait	until	the	lock	is	granted.	When	the	transaction	compromises,	all	the	blockages	he	is	being	released	are	released.	Under	the	strict	2PL,	there	is	no	shrinkage	stage.	As	strict	2pl	is	even	more	restrictive	than	2pl,	also	ensures	serializability.	However,	it	allows	less	simultaneity	as	it	has	longer	locks.
Lotion:	If	a	lock	is	not	required,	it	is	best	to	release	it	as	soon	as	possible.	While	2pl	is	satisfied,	there	is	no	problem.	Instead	of	just	s	/	x	blocks,	we	can	use	a	multi-level	lock	hierarchy.	This	is	especially	useful	for	the	investments:	high	level	level	blocking	with	a	top	level	block:	IX:	Intention	to	change	a	lower	level	is:	Reading	intention	(but	no	o
Change)	A	lower	level	six:	Intention	to	read	some	nons	and	read	some	nons	and	change	some	nons	on	the	lower	level.	When	a	new	transaction	comes,	it	needs	to	declare	intention	at	the	top.	If	the	intention	is	compatible,	it	can	continue	to	the	lower	level.	Example:	Read	all	inex	requires	a	complete	blocking	in	the	index.	Not	compatible	with	X,	IX	or
six.	Changing	only	one	single	unique	(inserting	a	new	TUPLA)	requires	IX	lock	on	the	top	level.	Only	the	node	of	the	sheet	being	changed	is	blocked	with	X.	Another	transaction	with	IX	or	can	also	access	the	same	unique	level,	just	not	the	nuse.	Often	transactions	will	not	access	the	same	information.	There	is	a	high	cost	to	request	and	maintain	locks,
solving	the	deadlocks,	instead	we	can	allow	the	transactions	to	continue	without	any	advance	checks	that	reading	is	never	blocked	and	all	readings	are	for	confirmed	values.	Each	transaction	can	read	values	​​that	were	confirmed	at	the	time	they	started	the	execution	(as	if	a	complete	instantaneous	DB	was	generated)	use	timestamps	to	accompany
which	transaction	is	accessing	which	data	data	items	can	have	several	values	​​(multi-version),	although	only	one	is	the	latest	if	a	transaction	wants	to	write	data	x,	but	a	transaction	with	a	timestamp	Subsequent	transaction	changed,	then	t	will	be	aborted.	Because	X	may	have	changes	that	still	do	not	see	(as	it	is	using	an	earlier	timestamp).	©
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