
	

Continue

30749498.222222	4694234016	66887007521	14789238072	58809070800	55665380358	1331342943	39133160038	91421771587	22618268928	47905107435	72664652488	49486599.310345	4232946484	5299404.4512195	35874269340	17285380053	13717824.8	20971151.915493

https://mifuj.co.za/XSRYdR1H?utm_term=thinking+in+java+7th+edition+pdf++full+book+pdf+file


Thinking	in	java	7th	edition	pdf	full	book	pdf	file

The	infinite	floatingpoint	values	behave	as	you	would	expect.	Adding	or	subtracting	any	finite	value	to	or	from	infinity,	for	example,	yields	infinity.	Negative	zero	behaves	almost	identically	to	positive	zero,	and,	in	fact,	the	==	equality	operator	reports	that	negative	zero	is	equal	to
positive	zero.	One	way	to	distinguish	negative	zero	from	positive,	or	regular,	zero	is	to	divide	by	it:	1.0/0.0	yields	positive	infinity,	but	1.0	divided	by	negative	zero	yields	negative	infinity.	The	Java	language	and	its	char	type	were	designed	with	Unicode	in	mind.	The	Unicode
standard	is	evolving,	however,	and	each	new	version	of	Java	adopts	a	new	version	of	Unicode.	Click	Here	To	Download	Anna	University	Semester	Wise	EEE	R2017	&	R2013	Study	Material.	In	theoretical	computer	science	terms,	javac	is	most	similar	to	the	front	half	of	a	compiler—it
creates	the	intermediate	representation	that	can	then	be	used	later	to	produce	(emit)	machine	code.	Fortunately,	the	JVM	has	been	ported	to	run	on	a	large	number	of	environments—anything	from	a	settop	box	or	Bluray	player	to	a	huge	mainframe	will	probably	have	a	JVM	available	for	it.
Java	provides	automatic	memory	management	via	garbage	collection.	Java	has	namespaces;	JavaScript	does	not.	For	example:	int	i	=	0;			//	Initialize	the	loop	variable	The	second	kind	of	comment	is	a	multiline	comment.	It	begins	with	the	characters	/*	and	continues,	over	any	number	of	lines,	until	the	characters	*/.	Any	text	between	the	/*	and	the
*/	is	ignored	by	javac.	Although	this	style	of	comment	is	typically	used	for	multiline	comments,	it	can	also	be	used	for	singleline	comments.	This	type	of	comment	cannot	be	nested	(i.e.,	one	/*	*/	comment	cannot	appear	within	another).	When	writing	multiline	comments,
programmers	often	use	extra	*	characters	to	make	the	comments	stand	out.	Here	is	a	typical	multiline	comment:	/*		*	First,	establish	a	connection	to	the	server.	All	programming	platforms	have	security	issues	at	times,	and	many	other	languages	have	a	comparable	history	of	security	vulnerabilities	that	have	been	significantly	less	well	publicized.
NOTE	The	Java	environment	has	been	very	widely	ported,	including	to	platforms	that	are	very	different	from	mainstream	platforms	like	Linux,	macOS,	and	Windows.	In	this	book,	we	use	the	phrase	“most	implementations”	to	indicate	those	platforms	that	the	majority	of	developers	are	likely	to	encounter;	macOS,	Windows,	Linux,	BSD
Unix,	and	the	like	are	all	considered	“mainstream	platforms”	and	count	within	“most	implementations.”	In	addition	to	these	four	primary	goals,	there	is	another	aspect	of	the	JVM’s	design	that	is	not	always	recognized	or	discussed—it	makes	use	of	runtime	information	to	selfmanage.
Java	is	widely	used	in	enterprise	environments,	which	often	have	separate	dev	and	ops	teams.	Java	Security	Java	has	been	designed	from	the	ground	up	with	security	in	mind;	this	gives	it	a	great	advantage	over	many	other	existing	systems	and	platforms.	The	Java	security	architecture	was	designed	by
security	experts	and	has	been	studied	and	probed	by	many	other	security	experts	since	the	inception	of	the	platform.	The	consensus	is	that	the	architecture	itself	is	strong	and	robust,	without	any	security	holes	in	the	design	(at	least	none	that	have	been	discovered	yet).	WHAT	IS	BYTECODE?	NOTE
We	can	imagine	repeatedly	dividing	the	double	value	1.0	by	2.0	(e.g.,	in	a	while	loop).	In	mathematics,	no	matter	how	often	we	perform	the	division,	the	result	will	never	become	equal	to	zero.	However,	in	a	floatingpoint	representation,	after	enough	divisions,	the	result	will	eventually	be	so	small	as	to	be	indistinguishable	from	zero.	Too	Corporate
Java	is	a	platform	that	is	extensively	used	by	corporate	and	enterprise	developers.	The	perception	that	it	is	too	corporate	is	therefore	an	unsurprising	one—Java	has	often	been	perceived	as	lacking	the	“freewheeling”	style	of	languages	that	are	deemed	to	be	more	community	oriented.	You	cannot	use	these	operators	with	floating‐
point,	boolean,	array,	or	object	operands.	When	used	with	boolean	operands,	the	&,	|,	and	^	operators	perform	a	different	operation,	as	described	in	the	previous	section.	The	instruction	code	(opcode)	is	just	a	single	byte	(some	operations	also	have	parameters	that
follow	them	in	the	bytestream),	so	there	are	only	256	possible	instructions.	In	practice,	some	are	unused—about	200	are	in	use,	but	some	of	them	aren’t	emitted	by	recent	versions	of	javac.	Playlists	Java	in	a	Nutshell,	Seventh	Edition	History	by	Ben	Evans	and	David	Flanagan	Topics
Copyright	©	2019	Benjamin	J.	Evans	and	David	Flanagan.	All	rights	reserved.	Java	ignores	spaces,	tabs,	newlines,	and	other	whitespace,	except	when	it	appears	within	quoted	characters	and	string	literals.	Programmers	typically	use	whitespace	to	format	and	indent	their
code	for	easy	readability,	and	you	will	see	common	indentation	conventions	in	this	book’s	code	examples.	LearnEngineering	team	try	to	Helping	the	students	and	others	who	cannot	afford	buying	books	is	our	aim.	Java	1.2	(1998)	This	was	a	very	significant	release	of	Java;	it	tripled	the	size	of	the	Java	platform.	This
release	marked	the	first	appearance	of	the	Java	Collections	API	(with	sets,	maps,	and	lists).	In	recent	versions	of	Java,	the	language	designers	have	attempted	to	respond	to	some	of	these	points,	by	finding	places	where	the	syntax	can	become	less	verbose	and	by	making	better	use	of	type	information.	For	example:	//	Files	helper	methods
byte[]	contents	=			Files.readAllBytes(Paths.get("/home/ben/myFile.bin"));	//	Diamond	syntax	for	repeated	type	information	List	l	=	new	ArrayList();	//	Local	variables	can	be	type	inferred	var	threadPool	=	Executors.newScheduledThreadPool(2);	//	Lambda	expressions	simplify	Runnables	threadPool.submit(()	‐
>	{	System.out.println("On	Threadpool");	});	However,	Java’s	overall	philosophy	is	to	make	changes	to	the	language	only	very	slowly	and	carefully,	so	the	pace	of	these	changes	may	not	satisfy	detractors	completely.	Java	Programs	from	the	Top	Down	Before	we	begin	our	bottomup	exploration	of	Java	syntax,	let’s	take	a	moment	for	a	topdown
overview	of	a	Java	program.	Java	programs	consist	of	one	or	more	files,	or	compilation	units,	of	Java	source	code.	Near	the	end	of	the	chapter,	we	describe	the	structure	of	a	Java	file	and	explain	how	to	compile	and	run	a	Java	program.	Each	compilation	unit	begins	with	an	optional
package	declaration	followed	by	zero	or	more	import	declarations.	These	declarations	specify	the	namespace	within	which	the	compilation	unit	will	define	names,	and	the	namespaces	from	which	the	compilation	unit	imports	names.	We’ll	see	package	and	import	again	later	in	this	chapter	in	“Packages	and	the	Java	Namespace”.	FLOATING-POINT
REPRESENTATIONS	Most	real	numbers,	by	their	very	nature,	cannot	be	represented	exactly	in	any	finite	number	of	bits.	Thus,	it	is	important	to	remember	that	float	and	double	values	are	only	approximations	of	the	numbers	they	are	meant	to	represent.	A	float	is	a	32bit
approximation,	which	results	in	at	least	six	significant	decimal	digits,	and	a	double	is	a	64bit	approximation,	which	results	in	at	least	15	significant	digits.	In	Chapter	9,	we	will	cover	floatingpoint	representations	in	more	detail.	NOTE	Google’s	Android	environment	is	sometimes	thought	of	as	being	“based	on	Java.”
However,	the	picture	is	actually	more	complicated.	Android	code	is	written	in	Java	but	originally	used	a	different	implementation	of	Java’s	class	libraries	along	with	a	cross	compiler	to	convert	to	a	different	file	format	for	a	nonJava	virtual	machine.	The	ASCII	underscore	(_)	also	deserves	special	mention.	Originally,	the	underscore	could	be
freely	used	as	an	identifier,	or	part	of	one.	However,	in	recent	versions	of	Java,	including	Java	11,	the	underscore	may	not	be	used	as	an	identifier.	The	O’Reilly	logo	is	a	registered	trademark	of	O’Reilly	Media,	Inc.	Java	in	a	Nutshell,	the	cover	image,	and	related	trade	dress	are	trademarks	of	O’Reilly	Media,	Inc.
The	only	value	that	we	know	we	can	always	insert	into	a	container	is	null—as	we	know	that	null	is	a	possible	value	for	any	reference	type.	This	isn’t	that	useful,	and	for	this	reason,	the	Java	language	spec	also	rules	out	instantiating	a	container	object	with	the	unknown	type	as	payload,	for	example:	//	Won't	compile	List	unknowns	=	new	ArrayList();
The	unknown	type	may	seem	to	be	of	limited	utility,	but	one	very	important	use	for	it	is	as	a	starting	point	for	resolving	the	covariance	question.	We	can	use	the	unknown	type	if	we	want	to	have	a	subtyping	relationship	for	containers,	like	this:	//	Perfectly	legal	List	objects	=	new	ArrayList();	This	means	that	List	is	a	subtype	of	List—
although	when	we	use	an	assignment	like	the	preceding	one,	we	have	lost	some	type	information.	For	example,	the	return	type	of	get()	is	now	effectively	Object.	Java	Syntax	from	the	Ground	Up	History	Topics	This	chapter	is	a	terse	but	comprehensive	introduction	to	Java	syntax.	It	is	written	primarily	for
readers	who	are	new	to	the	language	but	have	some	previous	programming	experience.	Unless	you	commonly	write	programs	that	use	Asian	languages,	you	are	unlikely	to	encounter	any	supplementary	characters.	If	you	do	anticipate	having	to	process	characters	that	do	not	fit
into	a	char,	methods	have	been	added	to	the	Character,	String,	and	related	classes	for	working	with	text	using	int	codepoints.	What	Is	the	Java	Ecosystem?	In	all	likelihood,	security	flaws	will	continue	to	be	discovered	(and	patched)	in	Java	VM	implementations.	For	practical	serverside	coding,	Java	remains	perhaps	the	most	secure	general‐
purpose	platform	currently	available,	especially	when	kept	patched	up	to	date.	Figure	1-1.	BOUNDED	WILDCARDS	In	fact,	Java’s	wildcard	types	extend	beyond	just	the	unknown	type,	with	the	concept	of	bounded	wildcards.	The	instanceof	Operator	The	instanceof	operator	is	intimately	bound	up	with	objects	and	the	operation	of	the	Java
type	system.	If	this	is	your	first	look	at	Java,	it	may	be	preferable	to	skim	this	definition	and	return	to	this	section	after	you	have	a	decent	grasp	of	Java’s	objects.	The	optional	package	and	import	declarations	are	followed	by	zero	or	more	reference	type	definitions.	We	will	meet	the	full	variety	of	possible	reference	types	in	Chapters		3		and		4	,	but
for	now,	we	should	note	that	these	are	most	often	either	class	or	interface	definitions.	Each	of	these	classes	defines	MIN_VALUE	and	MAX_VALUE	constants	that	describe	the	range	of	the	type.	The	classes	also	define	useful	static	methods,	such	as	Byte.parseByte()	and	Integer.parseInt(),	for	converting	strings	to	integer	values.	The	Java	floating‐
point	types	make	a	distinction	between	positive	zero	and	negative	zero,	depending	on	the	direction	from	which	the	underflow	occurred.	In	practice,	positive	and	negative	zero	behave	pretty	much	the	same.	Finally,	the	last	special	floatingpoint	value	is	NaN,	which	stands	for	“NotaNumber.”	The	NaN	value	results	when	an	illegal	floatingpoint
operation,	such	as	0.0/0.0,	is	performed.	Here	are	examples	of	statements	that	result	in	these	special	values:	double	inf	=	1.0/0.0;													//	Infinity	double	neginf	=	1.0/0.0;									//	Negative	infinity	double	negzero	=	1.0/inf;								//	Negative	zero	double	NaN	=	0.0/0.0;													//	Not	a	Number
The	float	and	double	primitive	types	have	corresponding	classes,	named	Float	and	Double.	Each	of	these	classes	defines	the	following	useful	constants:	MIN_VALUE,	MAX_VALUE,	NEGATIVE_INFINITY,	POSITIVE_INFINITY,	and	NaN.	We’ll	briefly	cover	the	history	of	the	Java	language	and	virtual	machine,	before	moving	on	to
discuss	the	lifecycle	of	a	Java	program	and	clear	up	some	common	questions	about	the	differences	between	Java	and	other	environments.	If	either	of	the	arguments	to	a	bitwise	operator	is	a	long,	the	result	is	a	long.	Otherwise,	the	result	is	an	int.	If	the	left	operand	of	a	shift	operator	is	a	long,	the	result	is	a	long;
otherwise,	the	result	is	an	int.	The	operators	are:	Bitwise	complement	(~)	The	unary	~	operator	is	known	as	the	bitwise	complement,	or	bitwise	NOT,	operator.	It	inverts	each	bit	of	its	single	operand,	converting	1s	to	0s	and	0s	to	1s.	For	example:	byte	b	=	~12;											//	~00001100	=		=>	11110011	or	13	decimal
flags	=	flags	&	~f;					//	Clear	flag	f	in	a	set	of	flags	Bitwise	AND	(&)	This	operator	combines	its	two	integer	operands	by	performing	a	Boolean	AND	operation	on	their	individual	bits.	The	result	has	a	bit	set	only	if	the	corresponding	bit	is	set	in	both	operands.	For	example:	10	&	7																			//	00001010	&	00000111	=		=>	00000010	or	2
if	((flags	&	f)	!=	0)				//	Test	whether	flag	f	is	set	When	used	with	boolean	operands,	&	is	the	infrequently	used	Boolean	AND	operator	described	earlier.	The	Lifecycle	of	a	Java	Program	To	better	understand	how	Java	code	is	compiled	and	executed,	and	the	difference	between	Java
and	other	types	of	programming	environments,	consider	the	pipeline	in	Figure	11.	One	of	the	main	reasons	for	the	success	of	Java	is	that	this	ecosystem	is	a	standardized	environment.	This	means	there	are	specifications	for	the	technologies	that	comprise	the
environment.	These	standards	give	the	developer	and	consumer	confidence	that	the	technology	will	be	compatible	with	other	components,	even	if	they	come	from	a	different	technology	vendor.	Many	of	these	vulnerabilities	involved	the	desktop	and	GUI	components	of	the	Java	system,	and	wouldn’t	affect	websites	or	other	server‐
side	code	written	in	Java.	However,	most	interpreted	languages	(such	as	PHP,	Perl,	Ruby,	and	Python)	directly	interpret	programs	from	source	form	(usually	by	constructing	an	abstract	syntax	tree	from	the	input	source	file).	The	JVM	interpreter,	on	the	other	hand,	requires	class	files—which,	of	course,
require	a	separate	source	code	compilation	step	with	javac.	Java	programs	are	typically	started	from	a	command	line	like	this:	java			This	brings	up	the	JVM	as	an	operating	system	process	that	provides	the	Java	runtime	environment,	and	then	executes	our	program	in	the	context	of	the	freshly	started	(and	empty)	virtual	machine.
Programmers	coming	to	Java	from	other	languages	(especially	JavaScript	and	C)	should	note	that	Java	is	much	stricter	about	its	Boolean	values	than	other	languages;	in	particular,	a	boolean	is	neither	an	integral	nor	an	object	type,	and	incompatible	values	cannot	be	used	in
place	of	a	boolean.	In	other	words,	you	cannot	take	shortcuts	such	as	the	following	in	Java:	Object	o	=	new	Object();	int	i	=	1;	if	(o)	{			while(i)	{					//...	Floatingpoint	values	can	be	included	literally	in	a	Java	program	as	an	optional	string	of	digits,	followed	by	a	decimal	point	and	another	string	of	digits.	Here	are	some	examples:	123.45	0.0	.01	Floating‐
point	literals	can	also	use	exponential,	or	scientific,	notation,	in	which	a	number	is	followed	by	the	letter	e	or	E	(for	exponent)	and	another	number.	This	second	number	represents	the	power	of	10	by	which	the	first	number	is	multiplied.	For	example:	1.2345E02				//	1.2345	*	10^2	or	123.45	1e6									//	1	*	10 ̂6	or	0.000001
6.02e23						//	Avogadro's	Number:	6.02	*	10^23	Floatingpoint	literals	are	double	values	by	default.	To	include	a	float	value	literally	in	a	program,	follow	the	number	with	f	or	F:	double	d	=	6.02E23;	float	f	=	6.02e23f;	Floatingpoint	literals	cannot	be	expressed	in	hexadecimal,	binary,	or	octal	notation.	Java	5	(2004)
This	large	release	of	Java	introduced	a	number	of	changes	to	the	core	language	itself	including	generic	types,	enumerated	types	(enums),	annotations,	varargs	methods,	autoboxing,	and	a	new	for	loop.	These	changes	were	considered	significant	enough	to	change	the	major	version	number,	and	to	start	numbering	as	major	releases.	This	release
included	3,562	classes	and	interfaces	in	166	packages.	Notable	additions	included	utilities	for	concurrent	programming,	a	remote	management	framework,	and	classes	for	the	remote	management	and	instrumentation	of	the	Java	VM	itself.	WARNING	The	extends	keyword	is	always	used,	regardless	of	whether	the	constraining	type
is	a	class	or	interface	type.	Java	provides	extensive	instrumentation	as	part	of	the	runtime.	Loading	PreviewSorry,	preview	is	currently	unavailable.	Java	has	builtin	string	conversions	for	all	primitive	types.	An	object	is	converted	to	a	string	by	invoking	its	toString()	method.	Some	classes	define	custom	toString()	methods	so
that	objects	of	that	class	can	easily	be	converted	to	strings	in	this	way.	An	array	is	converted	to	a	string	by	invoking	the	builtin	toString()	method,	which,	unfortunately,	does	not	return	a	useful	string	representation	of	the	array	contents.	\uxxxx	The	Unicode	character	with	encoding	xxxx,	where	xxxx	is	four	hexadecimal
digits.	Unicode	escapes	can	appear	anywhere	in	a	Java	program,	not	only	in	character	and	string	literals.	Java	1.3	(2000)	This	was	primarily	a	maintenance	release,	focused	on	bug	fixes,	stability,	and	performance	improvements.	This	release	also	brought	in	the	HotSpot	Java	Virtual	Machine,	which	is	still
in	use	today	(although	heavily	modified	and	improved	since	then).	Otherwise,	they	return	an	int,	even	if	both	operands	are	byte,	short,	or	char	types	that	are	narrower	than	int.	On	the	other	hand,	when	we’re	working	with	the	unknown	type,	there	are	some	limitations	on	its	use	in	user	code.	For	example,	this	code	will	not	compile:	//	Won't	compile
mysteryList.add(new	Object());	The	reason	for	this	is	simple—we	don’t	know	what	the	payload	type	of	mysteryList	is!	For	example,	if	mysteryList	was	really	a	instance	of	ArrayList,	then	we	wouldn’t	expect	to	be	able	to	put	an	Object	into	it.	About	Author	Bruce	Eckel	is	a	corporate	trainer	and	consultant	who	writes	the	Java	column	for	Web	Techniques
Magazine.	PRECEDENCE	The	P	column	of	Table	24	specifies	the	precedence	of	each	operator.	Precedence	specifies	the	order	in	which	operations	are	performed.	Operations	that	have	higher	precedence	are	performed	before	those	with	lower	precedence.	For	example,	consider	this	expression:	a	+	b	*	c
The	multiplication	operator	has	higher	precedence	than	the	addition	operator,	so	a	is	added	to	the	product	of	b	and	c,	just	as	we	expect	from	elementary	mathematics.	Operator	precedence	can	be	thought	of	as	a	measure	of	how	tightly	operators	bind	to	their	operands.	The	higher	the	number,	the	more	tightly	they	bind.
The	design	of	the	JVM	built	on	many	years	of	experience	with	earlier	programming	environments,	notably	C	and	C++,	so	we	can	think	of	it	as	having	several	different	goals—	which	are	all	intended	to	make	life	easier	for	the	programmer:	Comprise	a	container	for	application	code	to	run	inside
Provide	a	secure	and	reliable	execution	environment	as	compared	to	C/C++	Take	memory	management	out	of	the	hands	of	developers	Provide	a	crossplatform	execution	environment	These	objectives	are	often	mentioned	together	in	discussions	of	the	platform.	An	expression	is	the	next	higher	level	of	structure	in	a	Java	program.	The	Java	interpreter
evaluates	an	expression	to	compute	its	value.	The	very	simplest	expressions	are	called	primary	expressions	and	consist	of	literals	and	variables.	So,	for	example,	the	following	are	all	expressions:	1.7									//	A	floatingpoint	literal	true								//	A	Boolean	literal	sum									//	A	variable
When	the	Java	interpreter	evaluates	a	literal	expression,	the	resulting	value	is	the	literal	itself.			}	}	Instead,	Java	forces	you	to	write	cleaner	code	by	explicitly	stating	the	comparisons	you	want:	if	(o	!=	null)	{			while(i	!=	0)	{					//	...	There’s	a	tutorial	to	basic	Java	types,	keywords,	and	operators.	A	Brief	History	of	Java	and	the	JVM	Java	1.0	(1996)
This	was	the	first	public	version	of	Java.	It	contained	just	212	classes	organized	in	eight	packages.	The	Java	platform	has	always	had	an	emphasis	on	backward	compatibility,	and	code	written	with	Java	1.0	will	still	run	today	on	Java	11	without	modification	or	recompilation.	However,	because	creation	of	class	files	is	a	separate	build‐
time	step	that	resembles	compilation	in	C/C++,	many	developers	consider	running	javac	to	be	compilation.	In	this	book,	we	will	use	the	terms	“source	code	compiler”	or	"javac	compiler”	to	mean	the	production	of	class	files	by	javac.	Click	Here	To	Download	Other	Subjects	Computer	Science	and	Engineering	Textbooks	Huge	Collection.
In	addition	to	representing	ordinary	numbers,	the	float	and	double	types	can	also	represent	four	special	values:	positive	and	negative	infinity,	zero,	and	NaN.	The	infinity	values	result	when	a	floatingpoint	computation	produces	a	value	that	overflows	the	representable	range	of	a	float	or	double.	Java	has	no	operator	overloading.
The	conservative	approach	to	language	design	that	Sun	(and	now	Oracle)	has	taken	an	attempt	to	avoid	imposing	the	costs	and	externalities	of	misfeatures	on	a	very	large	user	base.	Many	Java	shops	have	made	major	investments	in	the	technology,	and	the	language	designers	have
taken	seriously	the	responsibility	of	not	disrupting	the	existing	user	and	install	base.	Java	is	multithreaded;	Python	only	allows	one	thread	to	execute	Python	at	once.	The	views	expressed	in	this	work	are	those	of	the	authors,	and	do	not	represent	the	publisher’s	views.	While	the	publisher	and	the	authors	have	used	good	faith	efforts	to	ensure	that	the
information	and	instructions	contained	in	this	work	are	accurate,	the	publisher	and	the	authors	disclaim	all	responsibility	for	errors	or	omissions,	including	without	limitation	responsibility	for	damages	resulting	from	the	use	of	or	reliance	on	this	work.	Use	of	the	information	and
instructions	contained	in	this	work	is	at	your	own	risk.	If	any	code	samples	or	other	technology	this	work	contains	or	describes	is	subject	to	open	source	licenses	or	the	intellectual	property	rights	of	others,	it	is	your	responsibility	to	ensure	that	your	use	thereof	complies	with	such	licenses	and/or	rights.
Compilers	usually	produce	machine	code,	but	javac	produces	bytecode,	which	is	not	that	similar	to	machine	code.	However,	class	files	are	a	bit	like	object	files	(like	Windows	.dll	files,	or	Unix	.so	files)—and	they	are	certainly	not	human	readable.	Chapter	2.	Java	Compared	to	JavaScript	Java	is	statically	typed;	JavaScript	is	dynamically	typed.
Java	has	no	pointers	and	no	equivalent	of	pointer	arithmetic.	The	many	new	features	in	the	1.2	release	led	Sun	to	rebrand	the	platform	as	“the	Java	2	Platform.”	The	term	“Java	2”	was	simply	a	trademark,	however,	and	not	an	actual	version	number	for	the	release.	The	guide	includes	extensive	source	code	that	is	sometimes	daunting	(as	with	the
author’s	sample	code	for	all	the	Java	operators	in	one	listing.)	As	such,	this	text	will	be	most	useful	for	the	experienced	developer.	WHY	IS	IT	CALLED	“BYTECODE”?	We’ll	meet	each	of	these	reserved	words	again	later	in	this	book.	Some	of	them	are	the	names	of
primitive	types	and	others	are	the	names	of	Java	statements,	both	of	which	are	discussed	later	in	this	chapter.	Still	others	are	used	to	define	classes	and	their	members	(see	Chapter	3).	Java	programs	are	written	as	source	code	in	the	Java	language.	This	is	a	humanreadable
programming	language,	which	is	strictly	class	based	and	object	oriented.	The	language	syntax	is	deliberately	modeled	on	that	of	C	and	C++	and	it	was	explicitly	intended	to	be	familiar	to	programmers	coming	from	those	languages.	String	Concatenation	Operator
In	addition	to	adding	numbers,	the	+	operator	(and	the	related	+=	operator)	also	concatenates,	or	joins,	strings.	If	either	of	the	operands	to	+	is	a	string,	the	operator	converts	the	other	operand	to	a	string.	For	example:	//	Prints	"Quotient:	2.3333333"	System.out.println("Quotient:	"	+	7/3.0f);
As	a	result,	you	must	be	careful	to	put	any	addition	expressions	in	parentheses	when	combining	them	with	string	concatenation.	If	you	do	not,	the	addition	operator	is	interpreted	as	a	concatenation	operator.	Comments	Comments	are	naturallanguage	text	intended	for	human	readers	of	a	program.	They	are	ignored
by	the	Java	compiler.	Java	supports	three	types	of	comments.	The	first	type	is	a	singleline	comment,	which	begins	with	the	characters	//	and	continues	until	the	end	of	the	current	line.	In	general,	identifiers	may	not	contain	punctuation	characters.	Exceptions	include	the	dollar	sign	($)	as	well	as	other	Unicode	currency	symbols	such	as	£	and	¥.
Java	8	added	the	most	radical	changes	seen	in	the	language	for	almost	a	decade	(some	would	say	since	the	birth	of	Java).	Features	like	lambda	expressions	and	the	overhaul	of	the	core	Collections	code	were	enormously	popular	and	changed	forever	the	way	that	Java	developers
write	code.	Since	then,	the	platform	has	produced	a	release	(Java	9)	that	adds	a	major	(and	long	delayed)	feature:	the	platform	modules	system	(JPMS).	Type	covariance	This	means	that	the	container	types	have	the	same	relationship	to	each	other	as	the	payload	types	do.	This	is	expressed	using	the	extends	keyword.	Java	11	(September	2018)	(LTS)
The	current	version,	also	developed	over	a	short	sixmonth	window,	this	release	is	the	first	modular	Java	to	be	considered	as	a	longterm	support	(LTS)	release.	It	adds	relatively	few	new	features	that	are	directly	visible	to	the	developer—primarily	Flight	Recorder	and	the
new	HTTP/2	API.	There	are	some	additional	internal	changes,	but	this	release	is	primarily	for	stabilization.	Table	22.	Java	escape	characters	Escape	Character	value	sequence	\b	Backspace	\t	Horizontal	tab	Newline	\f	Form	feed	\r	Carriage	return	\"	Double	quote	\'	Single	quote	\\	Backslash	\xxx	The	Latin‐
1	character	with	the	encoding	xxx,	where	xxx	is	an	octal	(base	8)	number	between	000	and	377.	The	forms	x	and	\xx	are	also	legal,	as	in	\0,	but	are	not	recommended	because	they	can	cause	difficulties	in	string	constants	where	the	escape	sequence	is	followed	by	a	regular	digit.	This	form	is	generally	discouraged	in	favor	of	the	\uXXXX	form.
The	JVM	uses	the	available	runtime	information	to	deliver	higher	performance	than	was	possible	from	purely	interpreted	execution.	In	fact,	the	optimizations	that	the	JVM	uses	now	in	many	cases	produce	performance	that	surpasses	compiled	C	and	C++	code.	TIP	Unlike	all	other	binary	operators,	the	assignment	operators	are	rightassociative,
which	means	that	the	assignments	in	a=b=c	are	performed	right	to	left,	as	follows:	a=(b=c).	NOTE	Java	floatingpoint	types	can	handle	overflow	to	infinity	and	underflow	to	zero	and	have	a	special	NaN	value.	This	means	floatingpoint	arithmetic	never	throws	exceptions,	even	when	performing	illegal	operations,	like	dividing	zero	by	zero	or
taking	the	square	root	of	a	negative	number.	In	truth,	Java	has	always	been,	and	remains,	a	very	widely	used	language	for	community	and	free	or	open	source	software	development.	It	is	one	of	the	most	popular	languages	for	projects	hosted	on	GitHub	and	other	project	hosting	sites.	Integer	Types
The	integer	types	in	Java	are	byte,	short,	int,	and	long.	As	shown	in	Table	21,	these	four	types	differ	only	in	the	number	of	bits	and,	therefore,	in	the	range	of	numbers	each	type	can	represent.	All	integral	types	represent	signed	numbers;	there	is	no	unsigned	keyword	as	there	is	in	C	and	C++.	Click	Here	To	Download	Anna	University	Semester	Wise
CSE	R2017	&	R2013	Study	Material.	Type	conversion	or	casting	(())	As	we’ve	already	seen,	parentheses	can	also	be	used	as	an	operator	to	perform	narrowing	type	conversions,	or	casts.	The	first	operand	of	this	operator	is	the	type	to	be	converted	to;	it	is	placed	between	the	parentheses.	The	second	operand	is	the	value	to	be	converted;	it
follows	the	parentheses.	For	example:	(byte)	28										//	An	integer	literal	cast	to	a	byte	type	(int)	(x	+	3.14f)		//	A	floatingpoint	sum	value	cast	to	an	integer	(String)h.get(k)			//	A	generic	object	cast	to	a	string	Statements	A	statement	is	a	basic	unit	of	execution	in	the	Java	language—it	expresses	a	single	piece	of
intent	by	the	programmer.	Unlike	expressions,	Java	statements	do	not	have	a	value.	Statements	also	typically	contain	expressions	and	operators	(especially	assignment	operators)	and	are	frequently	executed	for	the	side	effects	that	they	cause.	The	Language,	the	JVM,	and	the	Ecosystem
The	Java	programming	environment	has	been	around	since	the	late	1990s.	It	comprises	the	Java	language,	and	the	supporting	runtime,	otherwise	known	as	the	Java	Virtual	Machine	(JVM).	char	values	can	be	converted	to	and	from	the	various	integral	types,	and	the	char	data	type	is	a	16‐
bit	integral	type.	Unlike	byte,	short,	int,	and	long,	however,	char	is	an	unsigned	type.	The	Character	class	defines	a	number	of	useful	static	methods	for	working	with	characters,	including	isDigit(),	isJavaLetter(),	isLowerCase(),	and	toUpperCase().	Bitwise	and	Shift	Operators	Bitwise	and	Shift	Operators	The	bitwise	and	shift	operators	are	low‐
level	operators	that	manipulate	the	individual	bits	that	make	up	an	integer	value.	The	bitwise	operators	are	not	commonly	used	in	modern	Java	except	for	lowlevel	work	(e.g.,	network	programming).	They	are	used	for	testing	and	setting	individual	flag	bits	in	a	value.	In	order	to	understand	their	behavior,	you	must	understand	binary	(base2)
numbers	and	the	two’s	complement	format	used	to	represent	negative	integers.	WISHING	EVERY	PERSON	WHO	GETS	THIS	MATERIAL	FROM	OUR	SITE	ALL	THE	VERY	BEST	!!	DISCLAIMER	:	I	am	not	the	original	publisher	of	this	Book/Material	on	net.	Java	9	(2017)
Significantly	delayed,	this	release	introduced	the	new	platform	modularity	feature,	which	allows	Java	applications	to	be	packaged	into	deployment	units	and	modularize	the	platform	runtime.	Other	changes	include	a	new	default	garbage	collection	algorithm,	a	new	API	for
handling	processes,	and	some	changes	to	the	way	that	frameworks	can	access	the	internals.	Java	actually	comprises	several	different	but	related	environments	and	specifications,	such	as	Java	Mobile	Edition	(Java	ME),	(Java	EE).	The	book	is	better	when	he	presents	actual	language	features.	we	provide	the	links	which	is	already	available	on	the
internet.	Case	Sensitivity	and	Whitespace	Java	is	a	casesensitive	language.	Its	keywords	are	written	in	lowercase	and	must	always	be	used	that	way.	That	is,	While	and	WHILE	are	not	the	same	as	the	while	keyword.	Similarly,	if	you	declare	a	variable	named	i	in	your	program,	you	may	not	refer	to	it	as	I.	Thinking	in	Java	(4th	Edition)	By	Bruce	Eckel	–
PDF	Free	Download	Suggestion	to	Viewers:	If	you’re	little	serious	about	your	studies,	you	should	never	consider	eBooks/Books	in	PDF.	Lambda	expression	(>)	A	lambda	expression	is	an	anonymous	collection	of	executable	Java	code,	essentially	a	method	body.	It	consists	of	a	method	argument	list	(zero	or	more	commaseparated
expressions	contained	within	parentheses)	followed	by	the	lambda	arrow	operator	followed	by	a	block	of	Java	code.	If	the	block	of	code	comprises	just	a	single	statement,	then	the	usual	curly	braces	to	denote	block	boundaries	can	be	omitted.	If	the	lambda	takes	only	a	single	argument,	the	parentheses	around	the	argument	can	be	omitted.	Kindly,
Switch	to	hard	copy	of	this	Book	&	Buy	it	officially	from	the	publishers	and	utilize	your	potential	efficiently	and	with	more	confident.	You	can	download	the	paper	by	clicking	the	button	above.	The	12	separators	are:	(			)			{			}			[			]	...	@	::	;		,			.	Formally,	the	characters	allowed	at	the	beginning	of	and	within	an	identifier	are	defined	by	the
methods	isJavaIdentifierStart()	and	isJavaIdentifierPart()	of	the	class	java.lang.Character.	The	syntax	of	most	programming	languages	is	complex,	and	Java	is	no	exception.	In	general,	it	is	not	possible	to	document	all	elements	of	a	language	without	referring	to	other	elements	that
have	not	yet	been	discussed.	For	example,	it	is	not	really	possible	to	explain	in	a	meaningful	way	the	operators	and	statements	supported	by	Java	without	referring	to	objects.	But	it	is	also	not	possible	to	document	objects	thoroughly	without	referring	to	the	operators	and	statements	of
the	language.	The	process	of	learning	Java,	or	any	language,	is	therefore	an	iterative	one.	Primitive	Type	Conversions	Java	allows	conversions	between	integer	values	and	floatingpoint	values.	In	addition,	because	every	character	corresponds	to	a	number	in	the	Unicode	encoding,	char	values	can	be	converted	to	and	from	the	integer	and	floating‐
point	types.	In	fact,	boolean	is	the	only	primitive	type	that	cannot	be	converted	to	or	from	another	primitive	type	in	Java.	The	expressions	x++	and	x	are	equivalent	to	x=x+1	and	x=x1,	respectively,	except	that	when	you	are	using	the	increment	and	decrement	operators,	x	is	only	evaluated	once.	If	x	is
itself	an	expression	with	side	effects,	this	makes	a	big	difference.	For	example,	these	two	expressions	are	not	equivalent:	a[i++]++;													//	Increments	an	element	of	an	array	//	Adds	1	to	an	array	element	and	stores	new	value	in	another	element	a[i++]	=	a[i++]	+	1;
These	operators,	in	both	prefix	and	postfix	forms,	are	most	commonly	used	to	increment	or	decrement	the	counter	that	controls	a	loop.	For	any	quarries,	Disclaimer	are	requested	to	kindly	contact	us,	We	assured	you	we	will	do	our	best.	Bitwise	OR	(|)	This	operator	combines	its	two	integer	operands	by	performing	a	Boolean	OR	operation	on
their	individual	bits.	The	result	has	a	bit	set	if	the	corresponding	bit	is	set	in	either	or	both	of	the	operands.	It	has	a	zero	bit	only	where	both	corresponding	operand	bits	are	zero.	For	example:	10	|	7																			//	00001010	|	00000111	=		=>	00001111	or	15	flags	=	flags	|	f;							//	Set	flag	f
When	used	with	boolean	operands,	|	is	the	infrequently	used	Boolean	OR	operator	described	earlier.	The	standard	that	describes	how	a	properly	functioning	JVM	must	behave	is	called	the	JVM	Specification.	Packages,	which	are	collections	of	related	classes.	Type	contravariance
This	means	that	the	container	types	have	the	inverse	relationship	to	each	other	as	the	payload	types.	This	is	expressed	using	the	super	keyword.	Each	new	language	feature	needs	to	be	very	carefully	thought	about—not	only	in	isolation,	but	in	terms	of	how	it	will	interact	with	all	the	existing	features	of	the	language.	New	features	can
sometimes	have	impacts	beyond	their	immediate	scope—and	Java	is	widely	used	in	very	large	codebases,	where	there	are	more	potential	places	for	an	unexpected	interaction	to	manifest.	TIP	If	you	do	not	use	a	Unicodeenabled	text	editor,	or	if	you	do	not	want	to	force	other	programmers	who	view	or	edit	your	code	to	use	a	Unicode‐
enabled	editor,	you	can	embed	Unicode	characters	into	your	Java	programs	using	the	special	Unicode	escape	sequence	\uxxxx—that	is,	a	backslash	and	a	lowercase	u,	followed	by	four	hexadecimal	characters.	For	example,	\u0020	is	the	space	character,	and	\u03c0	is	the	character	π.	NOTE	List	is	not	a	subtype	of	any	List,	for	any	value	of	T.	Reference
An	object	or	array.		*/	The	third	type	of	comment	is	a	special	case	of	the	second.	If	a	comment	begins	with	/**,	it	is	regarded	as	a	special	doc	comment.	Like	regular	multiline	comments,	doc	comments	end	with	*/	and	cannot	be	nested.	When	you	write	a	Java	class	you	expect	other	programmers	to	use,
provide	doc	comments	to	embed	documentation	about	the	class	and	each	of	its	methods	directly	into	the	source	code.	A	program	named	javadoc	extracts	these	comments	and	processes	them	to	create	online	documentation	for	your	class.	A	doc	comment	can	contain	HTML	tags	and	can	use	additional	syntax	understood	by	javadoc.	For	example:	/**
	*	Upload	a	file	to	a	web	server.	You	should	also	be	aware	that	both	the	JVM	and	the	user	program	are	capable	of	spawning	additional	threads	of	execution,	so	that	a	user	program	may	have	many	different	functions	running	simultaneously.	Finally,	the	most	widely	used	implementation	of	the	language	itself	is	based	on	OpenJDK—
which	is	itself	an	open	source	project	with	a	vibrant	and	growing	community.	There	are	two	basic	types	of	conversions.	A	widening	conversion	occurs	when	a	value	of	one	type	is	converted	to	a	wider	type—one	that	has	a	larger	range	of	legal	values.	For	example,	Java
performs	widening	conversions	automatically	when	you	assign	an	int	literal	to	a	double	variable	or	a	char	literal	to	an	int	variable.	Description	of	a	Book	Thinking	in	Java	is	a	printed	version	of	Bruce	Eckel’s	online	materials	that	provides	a	useful	perspective	on	mastering	Java	for	those	with	previous	programming	experience.
Despite	all	this,	however,	no	system	can	guarantee	100%	security,	and	Java	is	no	exception.	This	matters	because	integer	arithmetic	and	floatingpoint	arithmetic	differ	in	the	way	division	is	performed	and	in	the	way	underflows	and	overflows	are	handled,	for	example.	The	arithmetic	operators	are:	Addition	(+)
The	+	operator	adds	two	numbers.	As	we’ll	see	shortly,	the	+	operator	can	also	be	used	to	concatenate	strings.	If	either	operand	of	+	is	a	string,	the	other	one	is	converted	to	a	string	as	well.	Be	sure	to	use	parentheses	when	you	want	to	combine	addition	with	concatenation.	For	example:
System.out.println("Total:	"	+	3	+	4);				//	Prints	"Total:	34",	not	7!	Subtraction	()	When	the		operator	is	used	as	a	binary	operator,	it	subtracts	its	second	operand	from	its	first.	For	example,	73	evaluates	to	4.	The		operator	can	also	perform	unary	negation.	In	the	HotSpot	JVM	(which	was	the	JVM	that	Sun	first	shipped	as	part	of	Java	1.3,	and	is	still	in
use	today),	the	JVM	first	identifies	which	parts	of	the	program	are	called	most	often—the	“hot	methods.”	Then,	the	JVM	compiles	these	hot	methods	directly	into	machine	code,	bypassing	the	JVM	interpreter.	It	is	almost	impossible	to	remove	a	feature	that	turns	out	to	be	incorrect	after	it	has	shipped.	Java
has	a	couple	of	misfeatures	(such	as	the	finalization	mechanism)	that	it	has	never	been	possible	to	remove	safely	without	impacting	the	install	base.	The	language	designers	have	taken	the	view	that	extreme	caution	is	required	when	evolving	the	language.	Thank	you	Link	is	Successfully	Activated	to	save	the	Book/Material	(PDF)	Kindly	Note	:	For
Security	purpose	(Spam	Protections),	You	need	to	Verify	the	below	Captcha	to	Active	your	Download	Link.	When	developers	are	first	introduced	to	the	JVM,	they	sometimes	think	of	it	as	“a	computer	inside	a	computer.”	It’s	then	easy	to	imagine	bytecode	as	“machine	code	for	the	CPU	of	the	internal	computer”	or	“machine	code	for	a	made‐
up	processor.”	In	fact,	bytecode	is	not	actually	very	similar	to	machine	code	that	would	run	on	a	real	hardware	processor.	Instead,	computer	scientists	would	call	bytecode	a	type	of	intermediate	representation—a	halfway	house	between	source	code	and	machine	code.
Release	1.3	of	Java	brought	in	the	HotSpot	Virtual	Machine	and	its	JIT	compiler.	Since	then,	there	has	been	over	15	years	of	continual	innovation	and	improvement	in	the	virtual	machine	and	its	performance.	The	Java	platform	is	now	blazingly	fast,	regularly	winning	performance	benchmarks	on	popular	frameworks,	and	even	beating	native‐
compiled	C	and	C++.	Unsigned	right	shift	(>>>)	This	operator	is	like	the	>>	operator,	except	that	it	always	shifts	zeros	into	the	highorder	bits	of	the	result,	regardless	of	the	sign	of	the	lefthand	operand.	This	technique	is	called	zero	extension;	it	is	appropriate	when	the	left	operand	is	being	treated	as	an	unsigned	value
(despite	the	fact	that	Java	integer	types	are	all	signed).	These	are	examples:	0xff	>>>	4				//	11111111	>>>	4	=	00001111	=	15		=	255/16	50	>>>	2					//	0xFFFFFFCE	>>>	2	=	0x3FFFFFF3	=	1073741811	Assignment	Operators	The	assignment	operators	store,	or	assign,	a	value	into	a	piece	of	the	computer’s	memory—
often	referred	to	as	a	storage	location.	The	left	operand	must	evaluate	to	an	appropriate	local	variable,	array	element,	or	object	field.	Java	EE	has	now	been	transferred	to	the	Eclipse	Foundation,	where	it	continues	its	life	as	the	2	Jakarta	EE	project.	This	is	an	example	of	a	concept	called	type	variance,	which	is	the	general	theory	of	how
inheritance	between	container	types	relates	to	the	inheritance	of	their	payload	types.	Java	7	(2011)	The	first	release	of	Java	under	Oracle’s	stewardship	included	a	number	of	major	upgrades	to	the	language	and	platform.	The	introduction	of	trywithresources	and	the	NIO.2	API	enabled	developers	to	write	much	safer	and	less	error‐
prone	code	for	handling	resources	and	I/O.	The	Method	Handles	API	provided	a	simpler	and	safer	alternative	to	reflection;	in	addition,	it	opened	the	door	for	invokedynamic	(the	first	new	bytecode	since	version	1.0	of	Java).	It	collects	runtime	information	to	make	better	decisions	about	how	to	execute	code.	That	means
that	the	JVM	can	monitor	and	optimize	a	program	running	on	it	in	a	manner	not	possible	for	platforms	without	this	capability.	Offers	&	Deals	O’Reilly	books	may	be	purchased	for	educational,	business,	or	sales	promotional	use.	Online	Highlights	editions	are	also	available	for	most	titles	(	.	For	more	information,
contact	our	corporate/institutional	sales	department:	8009989938	or	[email	protected]	Settings	SupportEditor:	Virginia	Wilson	Production	Editor:	Justin	Billing	Sign	Out	Copyeditor:	Jasmine	Kwityn	Proofreader:	Rachel	Monaghan	Indexer:	WordCo	Indexing	Services,	Inc.
The	righthand	side	(the	rvalue)	can	be	any	value	of	a	type	compatible	with	the	variable.	An	assignment	expression	evaluates	to	the	value	that	is	assigned	to	the	variable.	More	importantly,	however,	the	expression	has	the	side	effect	of	actually	performing	the	assignment—storing	the	rvalue	in	the	lvalue.
The	operators	used	in	Java	to	group	individual	tokens	into	larger	expressions.	Table	24.	Java	operators	P	A	Operator	Operand	type(s)	Operation	performed	16	L	.	Java	has	invested	a	large	amount	of	time	and	engineering	effort	in	ensuring	that	its	Unicode	support	is	first	class.	If	your	business	application	needs	to	deal	with	global	users,	especially	in
nonWestern	markets,	then	the	Java	platform	is	a	great	choice.	Java	also	has	support	for	multiple	encodings	and	character	sets,	in	case	applications	need	to	interact	with	nonJava	applications	that	do	not	speak	Unicode.	Finally,	the	notation	Y*	means	that	the	conversion	is	an	automatic	widening	conversion,	but	that
some	of	the	least	significant	digits	of	the	value	may	be	lost	in	the	conversion.	This	can	happen	when	you	are	converting	an	int	or	long	to	a	floatingpoint	type—see	the	table	for	details.	The	floatingpoint	types	have	a	larger	range	than	the	integer	types,	so	any	int	or	long	can	be	represented	by	a	float	or	double.	However,	the	floating‐
point	types	are	approximations	of	numbers	and	cannot	always	hold	as	many	significant	digits	as	the	integer	types	(see	Chapter	9	for	some	more	detail	about	floatingpoint	numbers).	Multiplication	(*)	The	*	operator	multiplies	its	two	operands.	For	example,	7*3	evaluates	to	21.	Punctuation
Java	also	uses	a	number	of	punctuation	characters	as	tokens.	The	Java	Language	Specification	divides	these	characters	(somewhat	arbitrarily)	into	two	categories,	separators	and	operators.	The	Unicode	Character	Set	Java	programs	are	written	using	Unicode.	You	can	use	Unicode	characters	anywhere	in	a	Java
program,	including	comments	and	identifiers	such	as	variable	names.	Unlike	the	7bit	ASCII	character	set,	which	is	useful	only	for	English,	and	the	8bit	ISO	Latin1	character	set,	which	is	useful	only	for	major	Western	European	languages,	the	Unicode	character	set	can	represent	virtually	every	written	language	in	common	use	on	the	planet.	Click
Here	To	Download	Anna	University	Semester	Wise	Civil	Engineering	R2017	&	R2013	Study	Material.		*	@author	David	Flanagan		*/	See	Chapter	7	for	more	information	on	the	doc	comment	syntax	and	Chapter	13	for	more	information	on	the	javadoc	program.	The	author’s	take	on	the	essence	of	Java	as	a	new	programming	language	and	the	thorough
introduction	to	Java’s	features	make	this	a	worthwhile	tutorial.	We	will	have	more	to	say	about	standardization	later,	so	let’s	move	on	to	discuss	the	Java	language	and	JVM	as	separate	but	related	concepts.	Increment	and	Decrement	Operators	The	++	operator	increments	its	single	operand,	which	must	be	a	variable,	an	element	of	an
array,	or	a	field	of	an	object,	by	1.	The	behavior	of	this	operator	depends	on	its	position	relative	to	the	operand.	When	used	before	the	operand,	where	it	is	known	as	the	preincrement	operator,	it	increments	the	operand	and	evaluates	to	the	incremented	value	of	that	operand.	When	used	after	the	operand,	where	it	is	known	as	the	post‐
increment	operator,	it	increments	its	operand,	but	evaluates	to	the	value	of	that	operand	before	it	was	incremented.	Disclaimer	:	LearnEngineering	does	not	own	this	book/materials,	neither	created	nor	scanned.	Java	1.1	(1997)	This	release	of	Java	more	than	doubled	the	size	of	the	Java	platform.	This	release	introduced
“inner	classes”	and	the	first	version	of	the	Reflection	API.	Comments	may	appear	between	any	tokens	of	a	Java	program,	but	may	not	appear	within	a	token.	In	particular,	comments	may	not	appear	within	doublequoted	string	literals.	A	comment	within	a	string	literal	simply	becomes	a	literal	part	of	that	string.	Tutorials
That	version	number	probably	surprises	you	as	much	as	it	does	us.	It	seems	like	only	yesterday	Offers	&	Deals	that	Java	5	was	the	new	thing,	and	yet	here	we	are,	14	years	and	6	major	versions	later.	Overall,	Java	is	intended	to	provide	a	stable,	solid	base	for	companies	to	develop	business‐
critical	applications.	As	a	programming	language,	it	has	a	relatively	conservative	design	and	a	slow	rate	of	change.	These	properties	are	a	conscious	attempt	to	serve	the	goal	of	protecting	the	investment	that	organizations	have	made	in	Java	technology.	The	unknown	type	sometimes	confuses	developers—provoking	questions	like,	“Why	wouldn’t
you	just	use	Object	instead	of	the	unknown	type?”	However,	as	we’ve	seen,	the	need	to	have	subtyping	relationships	between	generic	types	essentially	requires	us	to	have	a	notion	of	the	unknown	type.	1		Here	are	some	legal	integer	literals:	0	1	123	42000	Integer	literals	are	32bit	values	(and	so	are	taken	to	be	the	Java	type	int)	unless	they	end	with
the	character	L	or	l,	in	which	case	they	are	64bit	values	(and	are	understood	to	be	the	Java	type	long):	1234								//	An	int	value	1234L							//	A	long	value	0xffL							//	Another	long	value	Integer	literals	can	also	be	expressed	in	hexadecimal,	binary,	or	octal	notation.	A	literal	that
begins	with	0x	or	0X	is	taken	as	a	hexadecimal	number,	using	the	letters	A	to	F	(or	a	to	f)	as	the	additional	digits	required	for	base16	numbers.	We’ll	discuss	the	second	and	third	goals	in	Chapter	6,	when	we	talk	about	how	the	Java	environment	deals	with	memory	management.
With	that	release,	the	project	has	transitioned	to	a	new,	much	faster	release	model	where	new	Java	versions	are	released	every	six	months—bringing	us	up	to	Java	11.	The	Java	language	is	governed	by	the	Java	Language	Specification	(JLS),	which	defines	how	a	conforming	implementation	must	behave.
Java	programs,	which	consist	of	one	or	more	interacting	classes	that	may	be	drawn	from	one	or	more	packages.	SIDE	EFFECTS	Every	operator	computes	a	value	based	on	one	or	more	operand	values.	Some	operators,	however,	have	side	effects	in	addition	to	their	basic	evaluation.	If	an	expression	contains	side
effects,	evaluating	it	changes	the	state	of	a	Java	program	in	such	a	way	that	evaluating	the	expression	again	may	yield	a	different	result.	IS	JAVAC	A	COMPILER?	Reserved	Words	The	following	words	are	reserved	in	Java	(they	are	part	of	the	syntax	of	the	language	and	may	not	be	used	to	name	variables,	classes,	and	so	forth):
abstract			const						final								int									public								throw	assert					continue			finally						interface			return								throws	boolean				default				float								long								short									transient	break						do									for										native						static								true	byte							double					goto									new									strictfp						try	case							else							if											null								super									void
catch						enum							implements			package					switch								volatile	char							extends				import							private					synchronized		while	class						false						instanceof			protected			this	Of	these,	true,	false,	and	null	are	technically	literals.	The	sequence	var	is	not	a	keyword,	but	instead	indicates	that	the	type	of	a	local	variable	should	be	typeinferred.	The
character	sequence	consisting	of	a	single	underscore,	_,	is	also	disallowed	as	an	identifier.	There	are	also	10	restricted	keywords	which	are	only	considered	keywords	within	the	context	of	declaring	a	Java	platform	module.	Integer	A	byte,	short,	int,	long,	or	char	value	(long	values	are	not	allowed	for	the	array	access	operator	[	]).	With	auto‐
unboxing,	Byte,	Short,	Integer,	Long,	and	Character	values	are	also	allowed.	The	basic	assignment	operator	is	=.	Do	not	confuse	it	with	the	equality	operator,	==.	In	order	to	keep	these	two	operators	distinct,	we	recommend	that	you	read	=	as	“is	assigned	the	value.”
In	addition	to	this	simple	assignment	operator,	Java	also	defines	11	other	operators	that	combine	assignment	with	the	5	arithmetic	operators	and	the	6	bitwise	and	shift	operators.	For	example,	the	+=	operator	reads	the	value	of	the	left	variable,	adds	the	value	of	the	right	operand	to	it,
stores	the	sum	back	into	the	left	variable	as	a	side	effect,	and	returns	the	sum	as	the	value	of	the	expression.	Thus,	the	expression	x+=2	is	almost	the	same	as	x=x+2.	The	difference	between	these	two	expressions	is	that	when	you	use	the	+=	operator,	the	left	operand	is	evaluated	only



once.	This	makes	a	difference	when	that	operand	has	a	side	effect.	Consider	the	following	two	expressions,	which	are	not	equivalent:	a[i++]	+=	2;	a[i++]	=	a[i++]	+	2;	The	general	form	of	these	combination	assignment	operators	is:	lvalue	op=	rvalue	This	is	equivalent	(unless	there	are	side	effects	in	lvalue)	to:	lvalue	=	lvalue	op	rvalue
The	available	operators	are:	+=				=				*=				/=				%=				//	Arithmetic	operators	plus	assignment	&=				|=				^=																//	Bitwise	operators	plus	assignment	=			>>>=														//	Shift	operators	plus	assignment	The	most	commonly	used	operators	are	+=	and	=,	although	&=	and	|=	can	also	be	useful
when	you	are	working	with	boolean	flags.	For	example:	i	+=	2;										//	Increment	a	loop	counter	by	2	c	=	5;										//	Decrement	a	counter	by	5	flags	|=	f;						//	Set	a	flag	f	in	an	integer	set	of	flags	flags	&=	~f;					//	Clear	a	flag	f	in	an	integer	set	of	flags	The	Conditional	Operator	The	conditional	operator	?:	is	a	somewhat	obscure	ternary	(three‐
operand)	operator	inherited	from	C.	It	allows	you	to	embed	a	conditional	within	an	expression.	You	can	think	of	it	as	the	operator	version	of	the	if/else	statement.	The	first	and	second	operands	of	the	conditional	operator	are	separated	by	a	question	mark	(?),	while	the	second	and	third	operands	are	separated
by	a	colon	(:).	The	first	operand	must	evaluate	to	a	boolean	value.	The	second	and	third	operands	can	be	of	any	type,	but	they	must	be	convertible	to	the	same	type.	For	example,	the	++	increment	operator	has	the	side	effect	of	incrementing	a	variable.	The	expression	++a	increments	the	variable	a	and	returns	the	newly	incremented	value.	If	this
expression	is	evaluated	again,	the	value	will	be	different.	The	various	assignment	operators	also	have	side	effects.	For	example,	the	expression	a*=2	can	also	be	written	as	a=a*2.	The	value	of	the	expression	is	the	value	of	a	multiplied	by	2,	but	the	expression	has	the	side	effect	of	storing	that	value	back	into	a.	Arithmetic	Operators
The	arithmetic	operators	can	be	used	with	integers,	floatingpoint	numbers,	and	even	characters	(i.e.,	they	can	be	used	with	any	primitive	type	other	than	boolean).	If	either	of	the	operands	is	a	floatingpoint	number,	floatingpoint	arithmetic	is	used;	otherwise,	integer	arithmetic	is	used.	Highlights
You	may	be	coming	to	the	Java	ecosystem	from	another	language,	or	maybe	this	is	your	first	programming	language.	Whatever	road	you	may	have	traveled	to	get	here,	welcome—we’re	Settings	glad	you’ve	arrived.	Software	research	in	the	1970s	and	1980s	revealed	that	the	runtime	behavior	of	programs	has	a
large	amount	of	interesting	and	useful	patterns	that	cannot	be	deduced	at	compile	time.	The	JVM	was	the	first	truly	mainstream	platform	to	make	use	of	this	research.	It	is	this	fact	that	has	been	a	major	driver	of	adoption	of	Java	technologies	by	enterprises	and
larger	companies.	Development	teams	have	been	able	to	unlock	their	potential	by	making	use	of	preexisting	libraries	and	components.	This	has	promoted	developer	choice	and	encouraged	open,	bestofbreed	architectures	with	Java	technology	cores.	How	Java	code	is	compiled	and	loaded
This	starts	wth	Java	source,	and	passes	it	through	the	javac	program	to	produce	class	files—	which	contain	the	source	code	compiled	to	Java	bytecode.	The	class	file	is	the	smallest	unit	of	functionality	the	platform	will	deal	with,	and	the	only	way	to	get	new	code	into	a	running	program.	Tutorials	Printed	in	the	United	States	of	America.	A	GOOD
MATERIAL	ALONG	WITH	WELL	EXPLAINED	TEXTBOOKS	PLAYS	A	KEY	ROLE	IN	FETCHING	APPRECIABLE	GOOD	RANK.	Java	has	a	JIT;	the	main	implementation	of	Python	does	not.	The	combination	of	a	rich	ecosystem	and	a	firstrate	virtual	machine	with	an	open	standard	for
program	binaries	makes	the	Java	platform	a	very	attractive	execution	target.	In	fact,	there	are	a	large	number	of	nonJava	languages	that	target	the	JVM	and	also	interoperate	with	Java	(which	allows	them	to	piggyback	off	the	platform’s	success).	These	languages	include	Kotlin,	Scala,
Groovy,	and	many	others.	While	all	of	them	are	small	compared	to	Java,	they	have	distinct	niches	within	the	Java	world,	and	provide	a	source	of	innovation	and	healthy	competition	to	Java.	RETURN	TYPE	Just	as	every	operator	expects	its	operands	to	be	of	specific	types,	each	operator	produces	a
value	of	a	specific	type.	The	arithmetic,	increment	and	decrement,	bitwise,	and	shift	operators	return	a	double	if	at	least	one	of	the	operands	is	a	double.	They	return	a	float	if	at	least	one	of	the	operands	is	a	float.	They	return	a	long	if	at	least	one	of	the	operands	is	a	long.	TIP
Currency	symbols	are	intended	for	use	in	automatically	generated	source	code,	such	as	code	produced	by	javac.	By	avoiding	the	use	of	currency	symbols	in	your	own	identifiers,	you	don’t	have	to	worry	about	collisions	with	automatically	generated	identifiers.	Consider	this	code,	for	example:	int	a	=	2;	int	v	=	++a	+	++a	*	++a;
Although	the	multiplication	is	performed	before	the	addition,	the	operands	of	the	+	operator	are	evaluated	first.	As	the	operands	of	+	are	both	+a,	these	are	evaluated	to	3	and	4,	and	so	the	expression	evaluates	to	3	+	4	*	5,	or	23.	Identifiers	An	identifier	is	simply	a	name	given	to	some	part	of	a	Java	program,	such	as	a	class,	a	method
within	a	class,	or	a	variable	declared	within	a	method.	Identifiers	may	be	of	any	length	and	may	contain	letters	and	digits	drawn	from	the	entire	Unicode	character	set.	An	identifier	may	not	begin	with	a	digit.	Furthermore,	in	recent	years,	the	Java	language	has	come	under	fire	for	being	slow	to	adopt
language	features	that	are	now	commonplace	in	other	languages.	The	char	type	acts	like	an	integer	type	in	most	ways,	so	a	char	value	can	be	used	anywhere	an	int	or	long	value	is	required.	Recall,	however,	that	the	char	type	is	unsigned,	so	it	behaves	differently	than	the	short	type,	even	though	both	are	16	bits	wide:
short	s	=	(short)	0xffff;	//	These	bits	represent	the	number	1	char	c	=	'	\	u	f	f	f	f	'	;								//	The	same	bits,	as	a	Unicode	character	int	i1	=	s;															//	Converting	the	short	to	an	int	yields	1	int	i2	=	c;															//	Converting	the	char	to	an	int	yields	65535	Table	23	shows	which	primitive	types	can	be	converted	to	which	other	types	and	how	the
conversion	is	performed.	The	letter	N	in	the	table	means	that	the	conversion	cannot	be	performed.	The	letter	Y	means	that	the	conversion	is	a	widening	conversion	and	is	therefore	performed	automatically	and	implicitly	by	Java.	The	letter	C	means	that	the	conversion	is	a	narrowing	conversion	and	requires	an	explicit	cast.	Click	Here	To	Download
Other	Departments	R2017	&	R2013	Study	Materials.	Java	1.4	(2002)	This	was	another	fairly	big	release,	adding	important	new	functionality	such	as	a	higher	performance,	lowlevel	I/O	API;	regular	expressions	for	text	handling;	XML	and	XSLT	libraries;	SSL	support;	a	logging	API;	and	cryptography	support.	The	reason	is	the	electronic	devices	divert
your	attention	and	also	cause	strains	while	reading	eBooks.	Java’s	dispatch	is	virtual	by	default.	Boolean	OR	(|)	This	operator	performs	a	Boolean	OR	operation	on	its	two	boolean	operands.	It	is	like	the	||	operator,	except	that	it	always	evaluates	both	operands,	even	if	the	first	one	is	true.	Special	Operators
Java	has	six	language	constructs	that	are	sometimes	considered	operators	and	sometimes	considered	simply	part	of	the	basic	language	syntax.	These	“operators”	were	included	in	Table	24	in	order	to	show	their	precedence	relative	to	the	other	true	operators.	The	use	of	these
language	constructs	is	detailed	elsewhere	in	this	book,	but	is	described	briefly	here	so	that	you	can	recognize	them	in	code	examples:	Member	access	(.)	An	object	is	a	collection	of	data	and	methods	that	operate	on	that	data;	the	data	fields	and	methods	of	an	object	are	called	its	members.	The	dot	(.)	operator	accesses	these	members.	If
o	is	an	expression	that	evaluates	to	an	object	reference	(or	a	class	name),	and	f	is	the	name	of	a	field	of	the	class,	o.f	evaluates	to	the	value	contained	in	that	field.	If	m	is	the	name	of	a	method,	o.m	refers	to	that	method	and	allows	it	to	be	invoked	using	the	()	operator	shown	later.	The	data	types	that	Java	can	manipulate.
The	method	invocation	operator	()	has	side	effects	if	the	invoked	method	has	side	effects.	The	counterpoint	to	this	argument	is	that	Java	was	designed	from	the	start	to	be	easy	to	read	(code	is	read	more	often	than	written)	and	that	many	programmers,	especially	novices,	find	the	extra	type	information	helpful	when	reading	code.	Click	Here	To
Download	Anna	University	Semester	Wise	ECE	R2017	&	R2013	Study	Material.	In	the	modern	technology	ecosystem	it	is	now	rare	indeed	to	find	a	technology	component	that	does	not	offer	a	Java	connector.	From	traditional	relational	databases,	to	NoSQL,	to	every	type
of	enterprise	monitoring	system,	to	messaging	systems,	to	Internet	of	Things	(IoT)—everything	integrates	with	Java.	Java	does	not	support	full	multiple	inheritance.	However,	we	can	be	sure	that	the	object	is	assignable	to	Object—because	all	valid	values	of	a
generic	type	parameter	are	reference	types	and	all	reference	values	can	be	assigned	to	a	variable	of	type	Object.	Each	integer	type	has	a	corresponding	wrapper	class:	Byte,	Short,	Integer,	and	Long.	The	JVM	is	basically	an	interpreter	(with	JIT	compilation	to	give	it	a	big	performance	boost).	Method	invocation	(())
A	method	is	a	named	collection	of	Java	code	that	can	be	run,	or	invoked,	by	following	the	name	of	the	method	with	zero	or	more	commaseparated	expressions	contained	within	parentheses.	The	values	of	these	expressions	are	the	arguments	to	the	method.	The	method
processes	the	arguments	and	optionally	returns	a	value	that	becomes	the	value	of	the	method	invocation	expression.	If	o.m	is	a	method	that	expects	no	arguments,	the	method	can	be	invoked	with	o.m().	If	the	method	expects	three	arguments,	for	example,	it	can	be	invoked
with	an	expression	such	as	o.m(x,y,z).	o	is	referred	to	as	the	receiver	of	the	method—if	o	is	an	object,	then	it	is	said	to	be	the	receiver	object.	Before	the	Java	interpreter	invokes	a	method,	it	evaluates	each	of	the	arguments	to	be	passed	to	the	method.	These	expressions
are	guaranteed	to	be	evaluated	in	order	from	left	to	right	(which	matters	if	any	of	the	arguments	have	side	effects).	The	underscore	character	can	still	appear	in	a	Java	identifier,	but	it	is	no	longer	legal	as	a	complete	identifier	by	itself.	This	is	to	support	an	expected	forthcoming	language	feature
whereby	the	underscore	will	acquire	a	special	new	syntactic	meaning.	Frequently	Asked	Questions	In	this	section,	we’ll	discuss	some	of	the	most	frequently	asked	questions	about	Java	and	the	lifecycle	of	programs	written	in	the	Java	environment.	The	JVM	provides	an	execution	environment	for	the	program.	It	starts	an	interpreter	for	the
bytecode	form	of	the	program	that	steps	through	one	bytecode	instruction	at	a	time.	However,	production	JVMs	also	provide	a	runtime	compiler	that	will	accelerate	the	important	parts	of	the	program	by	replacing	them	with	equivalent	compiled	machine	code.		*		*	@param	file	The	file	to	upload.	Boolean	XOR	(^)
When	used	with	boolean	operands,	this	operator	computes	the	exclusive	OR	(XOR)	of	its	operands.	It	evaluates	to	true	if	exactly	one	of	the	two	operands	is	true.	In	other	words,	it	evaluates	to	false	if	both	operands	are	false	or	if	both	operands	are	true.	Unlike	the
&&	and	||	operators,	this	one	must	always	evaluate	both	operands.	The	^	operator	is	much	more	commonly	used	as	a	bitwise	operator	on	integer	operands.	With	boolean	operands,	this	operator	is	equivalent	to	the	!=	operator.	The	following	are	examples	of	legal	identifiers:	i				x1				theCurrentTime				current				獺
Note	in	particular	the	example	of	a	UTF8	identifier,	獺.	This	is	the	Kanji	character	for	“otter”	and	is	perfectly	legal	as	a	Java	identifier.	The	usage	of	nonASCII	identifiers	is	unusual	in	programs	predominantly	written	by	Westerners,	but	is	sometimes	seen.	IS	JAVA	AN	INTERPRETED	LANGUAGE?	Introduction	to	the	Java	Environment	Topics	History
Welcome	to	Java	11.	At	the	time	that	Java	was	initially	developed,	this	split	was	considered	novel,	but	recent	trends	in	software	development	have	made	it	more	commonplace.	Notably,	Microsoft’s	.NET	environment,	announced	a	few	years	after	Java,	adopted	a	very	similar	approach	to	platform	architecture.	Left	shift	(	2	=	11110011	=	13	!=	50/4
If	the	left	operand	is	positive	and	the	right	operand	is	n,	the	>>	operator	is	the	same	as	n	integer	division	by	2	.	With	these	basic	terms	defined,	let’s	start	by	approaching	a	Java	program	from	the	bottom	up	by	examining	the	basic	units	of	syntax—often	referred	to	as	lexical	tokens.
Default	operator	precedence	can	be	overridden	through	the	use	of	parentheses	that	explicitly	specify	the	order	of	operations.	The	previous	expression	can	be	rewritten	to	specify	that	the	addition	should	be	performed	before	the	multiplication:	(a	+	b)	*	c	The	default	operator	precedence	in	Java	was	chosen	for	compatibility	with	C;	the	designers	of	C
chose	this	precedence	so	that	most	expressions	can	be	written	naturally	without	parentheses.		*	@return	true	on	success,		*									false	on	failure.	Comparing	Java	to	Other	Languages	In	this	section,	we’ll	briefly	highlight	some	differences	between	the	Java	platform	and	other	programming	environments	you	may	be	familiar	with.
Classes,	which	are	collections	of	methods	and	fields.	Classes	are	the	central	program	element	in	Java	and	form	the	basis	for	objectoriented	programming.	Chapter	3	is	devoted	entirely	to	a	discussion	of	classes	and	objects.	Division	(/)	The	/	operator	divides	its	first	operand	by	its	second.	If	both	operands	are	integers,	the
result	is	an	integer,	and	any	remainder	is	lost.	If	either	operand	is	a	floatingpoint	value,	however,	the	result	is	a	floatingpoint	value.	When	you	divide	two	integers,	division	by	zero	throws	an	ArithmeticException.	For	floatingpoint	calculations,	however,	division	by	zero	simply	yields	an	infinite	result	or	NaN:	7/3										//	Evaluates	to	2
7/3.0f							//	Evaluates	to	2.333333f	7/0										//	Throws	an	ArithmeticException	7/0.0								//	Evaluates	to	positive	infinity	0.0/0.0						//	Evaluates	to	NaN	Modulo	(%)	The	%	operator	computes	the	first	operand	modulo	the	second	operand	(i.e.,	it	returns	the	remainder	when	the	first	operand	is	divided	by	the	second	operand	an	integral	number	of
times).	For	example,	7%3	is	1.	The	sign	of	the	result	is	the	same	as	the	sign	of	the	first	operand.	While	the	modulo	operator	is	typically	used	with	integer	operands,	it	also	works	for	floatingpoint	values.	For	example,	4.3%2.1	evaluates	to	0.1.	When	you	are	operating	with	integers,	trying	to	compute	a	value	modulo	zero	causes	an	ArithmeticException.
2	1		Java	Standard	Edition	(Java	SE),	and	Java	Enterprise	Edition		In	this	book,	we’ll	only	cover	Java	SE,	version	11,	with	some	historical	notes	related	to	when	certain	features	were	introduced	into	the	platform.	Statements,	which	group	expressions	and	other	statements	to	form	logical	chunks	of	Java	code.
The	instanceof	operator	can	be	used	only	with	reference	types	and	objects,	not	primitive	types	and	values.	Examples	of	instanceof	are:	//	True:	all	strings	are	instances	of	String	"string"	instanceof	String	//	True:	strings	are	also	instances	of	Object	""	instanceof	Object	//	False:	null	is	never	an	instance	of	anything	null	instanceof	String
Object	o	=	new	int[]	{1,2,3};	o	instanceof	int[]			//	True:	the	array	value	is	an	int	array	o	instanceof	byte[]		//	False:	the	array	value	is	not	a	byte	array	o	instanceof	Object		//	True:	all	arrays	are	instances	of	Object	//	Use	instanceof	to	make	sure	that	it	is	safe	to	cast	an	object	if	(object	instanceof	Point)	{				Point	p	=	(Point)	object;	}
In	general,	the	use	of	instanceof	is	discouraged	among	Java	programmers.	It	is	often	a	sign	of	questionable	program	design.	Under	normal	circumstances,	the	usage	of	instanceof	can	be	avoided;	it	is	only	needed	on	rare	occasions	(but	note	that	there	are	some	cases	where	it	is	needed).	NOTE
Although	the	source	code	is	similar	to	C++,	in	practice	Java	includes	features	and	a	managed	runtime	that	has	more	in	common	with	more	dynamic	languages	such	as	Smalltalk.	Some	methods,	such	as	Math.sqrt(),	simply	compute	and	return	a	value	without	side	effects
of	any	kind.	Typically,	however,	methods	do	have	side	effects.	Finally,	the	new	operator	has	the	profound	side	effect	of	creating	a	new	object.	For	example,	when	we	get	an	item	out	of	mysteryList,	it	has	a	completely	unknown	type.	A	key	example	is	the	runtime	fact	that	not	all	parts	of	a	Java	program	are	equally	likely	to	be
called	during	the	lifetime	of	the	program—some	portions	will	be	called	far,	far	more	often	than	others.	The	Java	platform	takes	advantage	of	this	fact	with	a	technology	called	justintime	(JIT)	compilation.	Java	10	(March	2018)	This	marks	the	first	release	under	the	new	release	cycle.	This	release	contained	a	relatively
small	amount	of	new	features	(due	to	its	sixmonth	development	lifetime).	New	syntax	for	type	inference	was	introduced,	along	with	some	internal	changes	(including	GC	tweaks	and	an	experimental	new	compiler).	The	operators	are:	+			—			*				/				%				&			|				^							>>>	+=			=			*=			/=			%=			&=		|=			^=			=		>>>=	=				==			!=			=
!				~				&&		||			++						?				:			>	We’ll	see	separators	throughout	the	book,	and	will	cover	each	operator	individually	in	“Expressions	and	Operators”.		*	If	the	connection	attempt	fails,	quit	right	away.	The	extra	verbosity	can	often	be	a	blessing	when	you	are	responding	to	an	outage	call,	or	when
you	need	to	maintain	and	patch	code	that	was	written	by	developers	who	have	long	since	moved	on.	Table	21.	Java	primitive	data	types	Type	Contains	Default	Size	Range	boolean	true	or	false	false	1	NA	bit	char	Unicode	character	\u0000	16	\u0000	to	\uFFFF	bits	byte	Signed	integer	0	8	–128	to	127	bits	short	Signed	integer	0	16	–32768	to	32767	bits
int	Signed	integer	0	32	–2147483648	to	2147483647	bits	long	float	Signed	integer	IEEE	754	floating	0	0.0	point	double	IEEE	754	floating	point	64	–9223372036854775808	to	bits	9223372036854775807	32	1.4E–45	to	3.4028235E+38	bits	0.0	64	4.9E–324	to	bits	1.7976931348623157E+308
The	next	section	summarizes	these	primitive	data	types.	In	addition	to	these	primitive	types,	Java	supports	nonprimitive	data	types	known	as	reference	types,	which	are	introduced	in	“Reference	Types”.	Most	operators	are	lefttoright	associative,	which	means	that	the	operations	are	performed	from
left	to	right.	The	assignment	and	unary	operators,	however,	have	righttoleft	associativity.	The	A	column	of	Table	24	specifies	the	associativity	of	each	operator	or	group	of	operators.	The	value	L	means	left	to	right,	and	R	means	right	to	left.	Highlights	This	chapter	documents	the	syntax	of	Java	programs	by	starting	at	the	very	lowest	level	of	Java
Settings	syntax	and	building	from	there,	moving	on	to	increasingly	higher	orders	of	structure.	It	covers:	Support	The	characters	used	to	write	Java	programs	and	the	encoding	of	those	characters.	Java	7	uses	Unicode	6.0	and	Java	8	uses	Unicode	6.2.	Recent	releases	of	Unicode	include	characters	whose	encodings,	or	codepoints,	do	not	fit	in	16
bits.	These	supplementary	characters,	which	are	mostly	infrequently	used	Han	(Chinese)	ideographs,	occupy	21	bits	and	cannot	be	represented	in	a	single	char	value.	Instead,	you	must	use	an	int	value	to	hold	the	codepoint	of	a	supplementary	character,	or	you	must	encode	it	into	a	socalled	“surrogate	pair”	of	two	char	values.	WHAT	ABOUT	THINGS
LIKE	ENDIANNESS?	Java	has	no	preprocessor.	Java	also	supports	octal	(base8)	integer	literals.	These	literals	begin	with	a	leading	0	and	cannot	include	the	digits	8	or	9.	They	are	not	often	used	and	should	be	avoided	unless	needed.	Click	Here	To	Download	Anna	University	Semester	Wise	Mechanical	Engineering	R2017	&	R2013	Study	Material.
Published	by	O’Reilly	Media,	Inc.,	1005	Gravenstein	Highway	North,	Sebastopol,	CA	95472.	Methods,	which	are	named	collections	of	Java	statements	that	can	be	invoked	by	other	Java	code.	Note	that	const	and	goto	are	reserved	but	aren’t	actually	used	in	the	language,	and	that	interface	has	an	additional	variant	form—
@interface,	which	is	used	when	defining	types	known	as	annotations.	Some	of	the	reserved	words	(notably	final	and	default)	have	a	variety	of	meanings	depending	on	context.	.	The	benefits	of	Java	do	not	end	there,	however.	Since	Java’s	inception,	an	extremely	large	ecosystem	of	third‐
party	libraries	and	components	has	grown	up.	This	means	that	a	development	team	can	benefit	hugely	from	the	existence	of	connectors	and	drivers	for	practically	every	technology	imaginable—both	proprietary	and	open	source.	Java’s	bytecode	has	extensive	static	checks;	Python’s	bytecode	does	not.	Insecure
During	2013	there	were	a	number	of	security	vulnerabilities	in	the	Java	platform,	which	caused	the	release	date	of	Java	8	to	be	pushed	back.	Even	before	this,	some	people	had	criticized	Java’s	record	of	security	vulnerabilities.	Book	Details	Thinking	in	Java	(4th	Edition)	written	by	Bruce	Eckel	detailed	in	the	below	table…	Name	of	the	Book	Thinking	in
Java	(4th	Edition)	Name	of	the	Author(s)	Bruce	Eckel	Language	English	How	to	Download	a	Thinking	in	Java	(4th	Edition)	By	Bruce	Eckel	Step-1	:	Read	the	Book	Name	and	author	Name	thoroughly	Step-2	:	Check	the	Language	of	the	Book	Available	Step-3	:	Before	Download	the	Material	see	the	Preview	of	the	Book	Step-4	:	Click	the	Download	link
provided	below	to	save	your	material	in	your	local	drive	Visitor	Kindly	Note	:	This	website	is	created	solely	for	the	engineering	students	and	graduates	to	download	an	engineering	e-books,	Competitive	Study	Notes	&	other	Study	materials	for	free	of	cost.	Array	element	access	([])
An	array	is	a	numbered	list	of	values.	Each	element	of	an	array	can	be	referred	to	by	its	number,	or	index.	The	[	]	operator	allows	you	to	refer	to	the	individual	elements	of	an	array.	If	a	is	an	array,	and	i	is	an	expression	that	evaluates	to	an	int,	a[i]	refers	to	one	of	the	elements	of	a.	Unlike	other	operators	that	work	with	integer	values,	this	operator
restricts	array	index	values	to	be	of	type	int	or	narrower.	STRING	LITERALS	In	addition	to	the	char	type,	Java	also	has	a	data	type	for	working	with	strings	of	text	(usually	simply	called	strings).	The	String	type	is	a	class,	however,	and	is	not	one	of	the	primitive
types	of	the	language.	Because	strings	are	so	commonly	used,	though,	Java	does	have	a	syntax	for	including	string	values	literally	in	a	program.	A	String	literal	consists	of	arbitrary	text	within	double	quotes	(as	opposed	to	the	single	quotes	for	char	literals).	For	example:	"Hello	World"	"'This'	is	a	string!"
String	literals	can	contain	any	of	the	escape	sequences	that	can	appear	as	char	literals	(see	Table	22).	Use	the	\"	sequence	to	include	a	double	quote	within	a	String	literal.	Because	String	is	a	reference	type,	string	literals	are	described	in	more	detail	later	in	this	chapter	in
“Object	Literals”.	Chapter	9	contains	more	details	on	some	of	the	ways	you	can	work	with	String	objects	in	Java.	It	is	important	to	understand	that	when	the	JVM	takes	in	a	Java	program	for	execution,	the	program	is	not	provided	as	Java	language	source	code.	Instead,	the	Java	language	source	must
have	been	converted	(or	compiled)	into	a	form	known	as	Java	bytecode.	Java	bytecode	must	be	supplied	to	the	JVM	in	a	format	called	class	files	(which	always	have	a	.class	extension).	Many	of	the	statements	defined	by	Java	are	flowcontrol	statements,	such	as	conditionals	and	loops,	that	can	alter	the	default,	linear	order	of	execution	in	well‐
defined	ways.	Table	25	summarizes	the	statements	defined	by	Java.	The	core	of	the	platform—language	and	JVM—was	and	remains	one	of	the	fastest	generaluse	environments	available	to	the	developer.	Java	Compared	to	Python	Java	is	statically	typed;	Python	is	dynamically	typed.	The	additive	operators	are	all	leftto‐
right	associative,	so	the	expression	a+bc	is	evaluated	from	left	to	right:	(a+b)c.	Unary	operators	and	assignment	operators	are	evaluated	from	right	to	left.	Consider	this	complex	expression:	a	=	b	+=	c	=	~d	This	is	evaluated	as	follows:	a	=	(b	+=	(c	=	(~d)))
As	with	operator	precedence,	operator	associativity	establishes	a	default	order	of	evaluation	for	an	expression.	This	default	order	can	be	overridden	through	the	use	of	parentheses.	However,	the	default	operator	associativity	in	Java	has	been	chosen	to	yield	a	natural	expression	syntax,	and	you	should	rarely	need	to	alter	it.	Java	Compared	to	C
Java	is	object	oriented;	C	is	procedural.	Finally,	because	NaN	is	Not	a	Number,	the	==	operator	says	that	it	is	not	equal	to	any	other	number,	including	itself!	double	NaN	=	0.0/0.0;													//	Not	a	Number	NaN	==	NaN;																							//	false	Double.isNaN(NaN);																//	true
To	check	whether	a	float	or	double	value	is	NaN,	you	must	use	the	Float.isNaN()	and	Double.isNaN()	methods.	Java	is	portable	as	class	files;	C	needs	to	be	recompiled.	The	JVM	is	a	program	that	provides	the	runtime	environment	necessary	for	Java	programs	to
execute.	Java	programs	cannot	run	unless	there	is	a	JVM	available	for	the	appropriate	hardware	and	OS	platform	we	wish	to	execute	on.	Java	Compared	to	C++	Java	Compared	to	C++	Java	has	a	simplified	object	model	compared	to	C++.	Bitwise	XOR	(^)	This	operator	combines	its	two	integer	operands	by	performing	a	Boolean	XOR	(exclusive
OR)	operation	on	their	individual	bits.	The	result	has	a	bit	set	if	the	corresponding	bits	in	the	two	operands	are	different.	If	the	corresponding	operand	bits	are	both	1s	or	both	0s,	the	result	bit	is	a	0.	For	example:	10	^	7															//	00001010	^	00000111	=		=>	00001101	or	13
When	used	with	boolean	operands,	^	is	the	seldom	used	Boolean	XOR	operator.	Table	25.	Java	statements	Statement	Purpose	Syntax	expression	side	variable	=	expr	;	expr	++;	method	();	new	Type	(	);	effects	compound	group	statements	{	statements	}	empty	do	nothing	;	labeled	name	a	label	:	statement	statement	variable	declare	a
[final]	type	name	[=	value	]	[,	name	[=	value	]]	…;	variable	if	conditional	if	(	expr	)	statement	[	else	statement	]	switch	conditional	switch	(	expr	)	{	[	case	expr	:	statements	]	…	[	default:	statements	]	}	while	loop	while	(	expr	)	statement	do	loop	do	statement	while	(	expr	);	for	simplified	for	(	init	;	test	;	increment	)	statement	loop	foreach	collection
for	(	variable	:	iterable	)	statement	iteration	break	exit	block	break	[	label	]	;	continue	restart	continue	[	label	]	;	loop	return	end	return	[	expr	]	;	method	synchronized	critical	synchronized	(	expr	)	{	statements	}	section	throw	throw	throw	expr	;	exception	try	assert	handle	try	{	statements	}	[	catch	(	type	name	)	{	exception
statements	}	]	…	[	finally	{	statements	}	]	verify	assert	invariant	[	error	];	invariant	Expression	Statements	As	we	saw	earlier	in	the	chapter,	certain	types	of	Java	expressions	have	side	effects.	In	other	words,	they	do	not	simply	evaluate	to	some	value;	they	also	change	the	program	state	in	some
way.	You	can	use	any	expression	with	side	effects	as	a	statement	simply	by	following	it	with	a	semicolon.	The	legal	types	of	expression	statements	are	assignments,	increments	and	decrements,	method	calls,	and	object	creation.	For	example:	a	=	1;																													//	Assignment	x	*=	2;																												//	Assignment	with	operation
i++;																															//	Postincrement	c;																															//	Predecrement	System.out.println("statement");			//	Method	invocation	Compound	Statements	A	compound	statement	is	any	number	and	kind	of	statements	grouped	together	within	curly	braces.	You	can	use	a	compound	statement	anywhere	a	statement	is	required	by	Java	syntax:
for(int	i	=	0;	i	.	This	is	the	simplest	example	of	Java’s	wildcard	types.	Table	23.	Java	primitive	type	conversions			Convert	to:															Convert	from:	boolean	byte	short	char	int	long	float	double	boolean		N	N	N	N	N	N	N	byte	N		Y	C	Y	Y	Y	Y	short	N	C		C	Y	Y	Y	Y	char	N	C	C		Y	Y	Y	Y	int	N	C	C	C		Y	Y*	Y	long	N	C	C	C	C		Y*	Y*	float	N	C	C	C	C	C		Y	double	N	C
C	C	C	C	C		Expressions	and	Operators	So	far	in	this	chapter,	we’ve	learned	about	the	primitive	types	that	Java	programs	can	manipulate	and	seen	how	to	include	primitive	values	as	literals	in	a	Java	program.	We’ve	also	used	variables	as	symbolic	names	that	represent,	or	hold,	values.	These	literals	and	variables	are
the	tokens	out	of	which	Java	programs	are	built.	NOTE	The	lefthand	side	of	an	assignment	expression	is	sometimes	called	an	lvalue.	In	Java	it	must	refer	to	some	assignable	storage	(i.e.,	memory	that	can	be	written	to).	Answering	Some	Criticisms	of	Java	Java	has	had	a	long	history	in	the	public	eye	and,	as	a	result,	has	attracted	its	fair	share	of
criticism	over	the	years.	Some	of	this	negative	press	can	be	attributed	to	some	technical	shortcomings	combined	with	rather	overzealous	marketing	in	the	first	versions	of	Java.	What	Is	the	Java	Language?	What	Is	the	JVM?	Introducing	Java	Topics	Part	I	is	an	introduction	to	the	Java	language	and	the	Java	platform.	These	chapters	provide
enough	information	for	you	to	get	started	using	Java	right	away:	Tutorials	Chapter	1,	Introduction	to	the	Java	Environment	Offers	&	Deals	Chapter	2,	Java	Syntax	from	the	Ground	Up	Highlights	Chapter	3,	ObjectOriented	Programming	in	Java	SettingsChapter	4,	The	Java	Type	System	Chapter	5,	Introduction	to	ObjectOriented	Design	in	Java	Support
Chapter	6,	Java’s	Approach	to	Memory	and	Concurrency	Sign	Out	Chapter	1.	This	distinction	between	external	and	internal	representation	does	not	normally	need	to	concern	the	developer.	In	most	cases,	all	that	is	required	is	to	remember	the	rule	that	to	include	a
character	literal	in	a	Java	program,	simply	place	it	between	single	quotes	(apostrophes):	char	c	=	'	A	'	;	You	can,	of	course,	use	any	Unicode	character	as	a	character	literal,	and	you	can	use	the	\u	Unicode	escape	sequence.	In	addition,	Java	supports	a	number	of	other	escape	sequences	that
make	it	easy	both	to	represent	commonly	used	nonprinting	ASCII	characters,	such	as	newline,	and	to	escape	certain	punctuation	characters	that	have	special	meaning	in	Java.	For	example:	char	tab	=	'	\	t	'	,	nul	=	'\000',	aleph	=	'	\	u	0	5	D	0	'	,	slash	=	'	\	\	'	;	Table	22	lists	the	escape	characters	that	can	be	used	in	char	literals.	These	characters	can	also
be	used	in	string	literals,	which	are	covered	in	the	next	section.	Comparison	Operators	The	comparison	operators	consist	of	the	equality	operators	that	test	values	for	equality	or	inequality	and	the	relational	operators	used	with	ordered	types	(numbers	and	characters)	to	test
for	greater	than	and	less	than	relationships.	Both	types	of	operators	yield	a	boolean	result,	so	they	are	typically	used	with	if	statements	and	while	and	for	loops	to	make	branching	and	looping	decisions.	For	example:	if	(o	!=	null)	...;											//	The	not	equals	operator	while(i		z))	Boolean	AND	(&)
When	used	with	boolean	operands,	the	&	operator	behaves	like	the	&&	operator,	except	that	it	always	evaluates	both	operands,	regardless	of	the	value	of	the	first	operand.	This	operator	is	almost	always	used	as	a	bitwise	operator	with	integer	operands,	however,	and
many	Java	programmers	would	not	even	recognize	its	use	with	boolean	operands	as	legal	Java	code.	The	|	operator	is	almost	always	used	as	a	bitwise	operator	on	integer	operands;	its	use	with	boolean	operands	is	very	rare.	In	particular,	the	release	of	Java	8	was	delayed,	at	least	partly,	due	to	the	discovery	of	a	number
of	security	problems	that	required	considerable	effort	to	fix.	There	are	only	a	few	common	Java	idioms	for	which	parentheses	are	required.	Examples	include:	//	Class	cast	combined	with	member	access	((Integer)	o).intValue();	//	Assignment	combined	with	comparison	while((line	=	in.readLine())	!=	null)	{	...	}
//	Bitwise	operators	combined	with	comparison	if	((flags	&	(PUBLIC	|	PROTECTED))	!=	0)	{	...	}	ASSOCIATIVITY	Associativity	is	a	property	of	operators	that	defines	how	to	evaluate	expressions	that	would	otherwise	be	ambiguous.	This	is	particularly	important	when	an	expression	involves	several	operators	that	have	the	same	precedence.	TIP
As	of	Java	11,	the	primary	reference	implementation	of	Java	is	the	open	source	OpenJDK,	which	many	of	these	companies	collaborate	on	and	base	their	shipping	products	upon.	This	means	that	a	Java	program	can	be	developed	(and	converted	to	class	files)	on	a	machine
running	macOS,	and	then	the	class	files	can	be	moved	to	Linux	or	Microsoft	Windows	(or	other	platforms)	and	the	Java	program	will	run	without	any	further	work	needed.	The	comparison,	equality,	and	Boolean	operators	always	return	boolean	values.	Each	assignment	operator	returns	whatever	value	it	assigned,	which	is	of	a	type	compatible	with	the
variable	on	the	left	side	of	the	expression.	The	conditional	operator	returns	the	value	of	its	second	or	third	argument	(which	must	both	be	of	the	same	type).	Java	6	(2006)	This	release	was	also	largely	a	maintenance	and	performance	release.	It	introduced	the	Compiler	API,	expanded	the	usage	and	scope	of	annotations,	and	provided	bindings	to	allow
scripting	languages	to	interoperate	with	Java.	There	were	also	a	large	number	of	internal	bug	fixes	and	improvements	to	the	JVM	and	the	Swing	GUI	technology.	For	example,	the	following	code	sets	both	i	and	j	to	2:	i	=	1;	j	=	++i;	But	these	lines	set	i	to	2	and	j	to	1:	i	=	1;	j	=	i++;	Similarly,	the	‐
	operator	decrements	its	single	numeric	operand,	which	must	be	a	variable,	an	element	of	an	array,	or	a	field	of	an	object,	by	one.	Like	the	++	operator,	the	behavior	of		depends	on	its	position	relative	to	the	operand.	When	used	before	the	operand,	it	decrements	the
operand	and	returns	the	decremented	value.	When	used	after	the	operand,	it	decrements	the	operand,	but	returns	the	undecremented	value.	These	ideas	tend	to	appear	when	discussing	container	types.	For	example,	if	Cat	extends	Pet,	then	List	is	a	subtype	of	List	Java	uses	classbased	objects;	JavaScript	is	prototype	based.	Java	8	(2014)	(LTS)
This	was	a	huge	release—potentially	the	most	significant	changes	to	the	language	since	Java	5	(or	possibly	ever).	The	introduction	of	lambda	expressions	provided	the	ability	to	significantly	enhance	the	productivity	of	developers,	the	Collections	were	updated	to	make
use	of	lambdas,	and	the	machinery	required	to	achieve	this	marked	a	fundamental	change	in	Java’s	approach	to	object	orientation.	Other	major	updates	include	a	new	date	and	time	API,	and	major	updates	to	the	concurrency	libraries.	New	class	files	are	onboarded	via	the	classloading	mechanism	(see	Chapter	10	for	a	lot	more
detail	on	how	classloading	works).	This	makes	the	new	type	available	to	the	interpreter	for	execution.	Java	is	always	passbyvalue	(but	one	of	the	possibilities	for	Java’s	values	is	object	references).	Integer	binary	literals	start	with	0b	and	may,	of	course,	only	feature	the	digits	1	or	0.	As	binary
literals	can	be	very	long,	underscores	are	often	used	as	part	of	a	binary	literal.	The	underscore	character	is	ignored	whenever	it	is	encountered	in	any	numerical	literal—it’s	allowed	purely	to	help	with	readability	of	literals.	9781492037255	[LSI]	History	Part	I.
One	important	difference	between	Microsoft’s	.NET	platform	and	Java	is	that	Java	was	always	conceived	as	a	relatively	open	ecosystem	of	multiple	vendors,	albeit	led	by	a	steward	who	owns	the	technology.	Throughout	Java’s	history,	these	vendors	have	both	cooperated	and	competed	on	aspects	of	Java	technology.	Object	creation	(new)
In	Java,	objects	are	created	with	the	new	operator,	which	is	followed	by	the	type	of	the	object	to	be	created	and	a	parenthesized	list	of	arguments	to	be	passed	to	the	object	constructor.	A	constructor	is	a	special	block	of	code	that	initializes	a	newly	created	object,
so	the	object	creation	syntax	is	similar	to	the	Java	method	invocation	syntax.	For	example:	new	ArrayList();	new	Point(1,2)	Array	creation	(new)	Arrays	are	a	special	case	of	objects	and	they	too	are	created	with	the	new	operator,	with	a	slightly	different	syntax.	The	keyword	is	followed	by	the	type	of	the	array	to	be	created	and
the	size	of	the	array	encased	in	square	brackets—for	example,	as	new	int[5].	In	some	circumstances	arrays	can	also	be	created	using	the	array	literal	syntax.	The	current	steward	of	Java	is	Oracle	Corporation	(who	acquired	Sun	Microsystems,	the	originator	of	Java).	Other	corporations,	such	as	Red	Hat,	IBM,	Amazon,	AliBaba,	SAP,	Azul
Systems,	and	Fujitsu	are	also	heavily	involved	in	producing	implementations	of	standardized	Java	technologies.	Primitive	Data	Types	Java	supports	eight	basic	data	types	known	as	primitive	types	as	described	in	Table	21.	The	primitive	types	include	a	Boolean	type,	a	character	type,	four	integer	types,	and	two	floating‐
point	types.	The	four	integer	types	and	the	two	floatingpoint	types	differ	in	the	number	of	bits	that	represent	them	and	therefore	in	the	range	of	numbers	they	can	represent.	Download	Bruce	Eckel	by	Thinking	in	Java	(4th	Edition)	–	Thinking	in	Java	(4th	Edition)	written	by	Bruce	Eckel	is	very	useful	for	Computer	Science	and	Engineering	(CSE)
students	and	also	who	are	all	having	an	interest	to	develop	their	knowledge	in	the	field	of	Computer	Science	as	well	as	Information	Technology.	Alternatively,	a	nonJava	language	could	implement	an	interpreter	and	runtime	in	Java,	and	then	interpret	the	source	form	of	their	language	directly.	This	second	option	is	the	approach	taken	by
languages	like	JRuby	(but	JRuby	has	a	very	sophisticated	runtime	that	is	capable	of	secondary	JIT	compilation	in	some	circumstances).	Floating-Point	Types	Real	numbers	in	Java	are	represented	by	the	float	and	double	data	types.	As	shown	in	Table	21,	float	is	a	32bit,	singleprecision	floatingpoint	value,	and	double	is	a	64bit,	doubleprecision	floating‐
point	value.	Both	types	adhere	to	the	IEEE	7541985	standard,	which	specifies	both	the	format	of	the	numbers	and	the	behavior	of	arithmetic	for	the	numbers.	We	DO	NOT	SUPPORT	PIRACY,	this	copy	was	provided	for	students	who	are	financially	troubled	but	deserving	to	learn.	IS	BYTECODE	OPTIMIZED?
We	can	write	expressions	that	involve	the	unknown	type:	ArrayList	mysteryList	=	unknownList();	Object	o	=	mysteryList.get(0);	This	is	perfectly	valid	Java—ArrayList	is	a	complete	type	that	a	variable	can	have,	unlike	ArrayList.	We	don’t	know	anything	about	mysteryList’s	payload	type,	but	that	may	not	be	a	problem	for	our	code.
Some	criticisms	have,	however,	entered	technical	folklore	despite	no	longer	being	very	accurate.	TIP	In	general,	relying	on	case	sensitivity	to	distinguish	identifiers	is	a	terrible	idea.	Do	not	use	it	in	your	own	code,	and	in	particular	never	give	an	identifier	the	same	name	as	a	keyword	but	differently	cased.	This	Book	provides	an	clear	examples	on	each
and	every	topics	covered	in	the	contents	of	the	book	to	provide	an	every	user	those	who	are	read	to	develop	their	knowledge.	Criticism	in	this	area	appears	to	be	largely	caused	by	a	folk	memory	that	Java	was	slow	at	some	point	in	the	past.	Some	of	the	larger	and	more	sprawling	architectures	that	Java	has	been	used
within	may	also	have	contributed	to	this	impression.	Within	the	definition	of	a	reference	type,	we	will	encounter	members	such	as	fields,	methods,	and	constructors.	Methods	are	the	most	important	kind	of	member.	Methods	are	blocks	of	Java	code	composed	of	statements.
instanceof	requires	an	object	or	array	value	as	its	left	operand	and	the	name	of	a	reference	type	as	its	right	operand.	It	evaluates	to	true	if	the	object	or	array	is	an	instance	of	the	specified	type;	it	returns	false	otherwise.	If	the	left	operand	is	null,	instanceof	always	evaluates	to	false.	If	an	instanceof	expression	evaluates	to	true,	it	means	that	you	can
safely	cast	and	assign	the	left	operand	to	a	variable	of	the	type	of	the	right	operand.	Unary	minus	()	When	the		operator	is	used	as	a	unary	operator—that	is,	before	a	single	operand—it	performs	unary	negation.	In	other	words,	it	converts	a	positive	value	to	an	equivalently	negative	value,	and	vice	versa.	Support	Java	is	a	powerful,	general‐
purpose	programming	environment.	It	is	one	of	the	most	widely	used	programming	languages	in	the	world,	and	has	been	exceptionally	successful	in	business	Sign	Out	and	enterprise	computing.	OPERATOR	SUMMARY	TABLE	Table	24	summarizes	the	operators	available	in	Java.	The	P	and	A	columns	of	the	table	specify
the	precedence	and	associativity	of	each	group	of	related	operators,	respectively.	You	should	use	this	table	as	a	quick	reference	for	operators	(especially	their	precedence)	when	required.	Literals	for	each	of	these	types	are	written	exactly	as	you	would	expect:	as	a	sequence	of	decimal	digits,	optionally	preceded	by	a	minus	sign.	When	a	floating‐
point	computation	underflows	the	representable	range	of	a	float	or	a	double,	a	zero	value	results.	Java	is	considered	to	be	relatively	easy	to	read	and	write	(if	occasionally	a	bit	verbose).	It	has	a	rigid	grammar	and	simple	program	structure,	and	is	intended	to	be	easy	to	learn	and	to	teach.	It
builds	on	industry	experience	with	languages	like	C++	and	tries	to	remove	complex	features	as	well	as	preserving	“what	works”	from	previous	programming	languages.	Java	ME	is	an	older	standard	for	smartphones	and	feature	phones.	Android	and	iOS	are	1	much	more	common	on	phones	today,	but	Java	ME	is	still	a	large	market	for	embedded
devices.	In	the	early	days	of	the	platform,	javac	produced	heavily	optimized	bytecode.	This	turned	out	to	be	a	mistake.	With	the	advent	of	JIT	compilation,	the	important	methods	are	going	to	be	compiled	to	very	fast	machine	code.	It’s	therefore	very	important	to	make	the	job	of	the	JIT	compiler	easier—
as	there	are	much	bigger	gains	available	from	JIT	compilation	than	there	are	from	optimizing	bytecode,	which	will	still	have	to	be	interpreted.	byte	b	=	13;	If	you	need	to	perform	a	narrowing	conversion	and	are	confident	you	can	do	so	without	losing	data	or	precision,	you	can	force	Java	to	perform	the	conversion	using	a	language	construct
known	as	a	cast.	Perform	a	cast	by	placing	the	name	of	the	desired	type	in	parentheses	before	the	value	to	be	converted.	For	example:	int	i	=	13;	byte	b	=	(byte)	i;			//	Force	the	int	to	be	converted	to	a	byte	i	=	(int)	13.456;				//	Force	this	double	literal	to	the	int	13	Casts	of	primitive	types	are	most	often	used	to	convert	floating‐
point	values	to	integers.	When	you	do	this,	the	fractional	part	of	the	floatingpoint	value	is	simply	truncated	(i.e.,	the	floating	point	value	is	rounded	toward	zero,	not	toward	the	nearest	integer).	The	static	methods	Math.round(),	Math.floor(),	and	Math.ceil()	perform	other	types	of	rounding.
Java’s	generics	are	less	powerful	(but	also	less	dangerous)	than	C++	templates.	Fundamental	to	the	design	of	the	security	model	is	that	bytecode	is	heavily	restricted	in	what	it	can	express—there	is	no	way,	for	example,	to	directly	address	memory.	This	cuts	out	entire
classes	of	security	problems	that	have	plagued	languages	like	C	and	C++.	Furthermore,	the	VM	goes	through	a	process	known	as	bytecode	verification	whenever	it	loads	an	untrusted	class,	which	removes	a	further	large	class	of	problems	(see	Chapter	10	for	more	about	bytecode	verification).	This	e-book/Material	has	been	collected	from	other
sources	of	net.	ORDER	OF	EVALUATION	When	the	Java	interpreter	evaluates	an	expression,	it	performs	the	various	operations	in	an	order	specified	by	the	parentheses	in	the	expression,	the	precedence	of	the	operators,	and	the	associativity	of	the	operators.	Before	any	operation	is	performed,	however,	the	interpreter	first
evaluates	the	operands	of	the	operator.	(The	exceptions	are	the	&&,	||,	and	?:	operators,	which	do	not	always	evaluate	all	their	operands.)	The	interpreter	always	evaluates	operands	in	order	from	left	to	right.	This	matters	if	any	of	the	operands	are	expressions	that	contain	side	effects.
The	truth	is	that	any	large	architecture	will	require	benchmarking,	analysis,	and	performance	tuning	to	get	the	best	out	of	it—and	Java	is	no	exception.	Tutorials	Determined	novices	with	no	prior	programming	experience	may	also	find	it	useful.	If	you	already	know	Java,	you	should	find	it	a	useful	language	reference.	The	chapter	includes	some	Offers
&	Deals	comparisons	of	Java	to	C	and	C++	for	the	benefit	of	programmers	coming	from	those	languages.	Slow	to	Change	The	original	Java	language	is	now	well	over	20	years	old,	and	has	not	undergone	a	complete	revision	in	that	time.	Many	other	languages	(e.g.,	Microsoft’s	C#)	have	released	backward‐
incompatible	versions	in	the	same	period,	and	some	developers	criticize	Java	for	not	doing	likewise.	Java	has	no	ability	to	lay	out	memory	at	a	low	level	(no	structs).	The	usual	Java	convention	is	to	name	variables	using	camel	case.	This	means	that	the	first	letter
of	a	variable	should	be	lowerase,	but	that	the	first	letter	of	any	other	words	in	the	identifier	should	be	uppercase.			}	}	The	char	Type	The	char	type	represents	Unicode	characters.	Java	has	a	slightly	unique	approach	to	representing	characters—javac	accepts	identifiers	and	literals	as	UTF8	(a	variablewidth
encoding)	in	input.	However,	internally,	Java	represents	chars	in	a	fixedwidth	encoding—either	a	16bit	encoding	(before	Java	9)	or	as	ISO88591	(an	8bit	encoding,	used	for	Western	European	languages,	also	called	Latin1)	if	possible	(Java	9	and	later).	We’ve	already	mentioned	the	first	of	these	goals,	when	we	discussed	the	JVM	and	its	bytecode
interpreter—it	functions	as	the	container	for	application	code.	When	you	are	working	with	floatingpoint	values,	anything	modulo	0.0	evaluates	to	NaN,	as	does	infinity	modulo	anything.	Legal	hexadecimal,	binary,	and	octal	literals	include:	0xff														//	Decimal	255,	expressed	in	hexadecimal
0377														//	The	same	number,	expressed	in	octal	(base	8)	0b0010_1111							//	Decimal	47,	expressed	in	binary	0xCAFEBABE								//	A	magic	number	used	to	identify	Java	class	files	Integer	arithmetic	in	Java	never	produces	an	overflow	or	an	underflow	when	you	exceed	the
range	of	a	given	integer	type.	Instead,	numbers	just	wrap	around.	For	example,	let’s	look	at	an	overflow:	byte	b1	=	127,	b2	=	1;								//	Largest	byte	is	127	byte	sum	=	(byte)(b1	+	b2);			//	Sum	wraps	to	128,	the	smallest	byte	and	the	corresponding	underflow	behavior:	byte	b3	=	128,	b4	=	5;								//	Smallest	byte	is	128	byte	sum2	=	(byte)(b3	‐
	b4);			//	Sum	wraps	to	a	large	byte	value,	123	Neither	the	Java	compiler	nor	the	Java	interpreter	warns	you	in	any	way	when	this	occurs.	When	doing	integer	arithmetic,	you	simply	must	ensure	that	the	type	you	are	using	has	a	sufficient	range	for	the	purposes	you	intend.	Integer	division	by	zero	and	modulo	by	zero	are	illegal	and
cause	an	ArithmeticException	to	be	thrown.	In	this	chapter,	we’ll	set	the	scene	by	describing	the	Java	language	(which	programmers	write	their	applications	in),	the	Java	Virtual	Machine	(which	executes	those	applications),	and	the	Java	ecosystem	(which	provides	a	lot	of	the	value	of	the	programming	environment	to	development	teams).	CAN	OTHER
LANGUAGES	RUN	ON	THE	JVM?	If	You	think	this	Study	Material/Book	is	Useful,	Please	Get	It	Legally	from	the	publishers	&	If	you	feel	good	Share	this	Website	with	Others.	Thinking	in	Java	begins	a	little	esoterically,	with	the	author’s	reflections	on	why	Java	is	new	and	better.
The	whole	aim	of	bytecode	is	to	be	a	format	that	can	be	executed	efficiently	by	the	JVM’s	interpreter.	We	will	reserve	“compilation”	as	a	standalone	term	to	mean	JIT	compilation—as	it’s	JIT	compilation	that	actually	produces	machine	code.	object,	member	Object	member	access	[	]	array,	int	Array	element	access	(	args	)	method,	arglist
Method	invocation	++,		variable	Postincrement,	postdecrement	++,		variable	Preincrement,	predecrement	+,		number	Unary	plus,	unary	minus	~	integer	Bitwise	complement	!	boolean	Boolean	NOT	15	R	14	R	new	class,	arglist	Object	creation	(	type	)	type,	any	Cast	(type	conversion)	13	L	*,	/,	%	number,	number	Multiplication,	division,	remainder	12
L	+,		number,	number	Addition,	subtraction	+	string,	any	String	concatenation	>	integer,	integer	Right	shift	with	sign	extension	>>>	integer,	integer	Right	shift	with	zero	extension	=	number,	number	Greater	than,	greater	than	or	equal	instanceof	reference,	type	Type	comparison	==	primitive,	primitive	Equal	(have	identical	values)	!=
primitive,	primitive	Not	equal	(have	different	values)	11	10	9	L	L	L	8	7	6	L	L	L	==	reference,	reference	Equal	(refer	to	same	object)	!=	reference,	reference	Not	equal	(refer	to	different	objects)	&	integer,	integer	Bitwise	AND	&	boolean,	boolean	Boolean	AND	^	integer,	integer	Bitwise	XOR	^	boolean,	boolean	Boolean	XOR	ǀ	integer,	integer
Bitwise	OR	ǀ	boolean,	boolean	Boolean	OR	5	L	&&	boolean,	boolean	Conditional	AND	4	L	ǀǀ	boolean,	boolean	Conditional	OR	3	R	?	:	boolean,	any	Conditional	(ternary)	operator	2	R	=	variable,	any	Assignment	*=,	/=,	%=,	variable,	any	Assignment	with	operation	+=,	=,	=,	>>>=,	&=,	^=,	ǀ=	1	R	→	arglist,	method	body	lambda	expression	OPERAND
NUMBER	AND	TYPE	The	fourth	column	of	Table	24	specifies	the	number	and	type	of	the	operands	expected	by	each	operator.	Some	operators	operate	on	only	one	operand;	these	are	called	unary	operators.	For	example,	the	unary	minus	operator	changes	the	sign	of	a	single	number:	n													//	The	unary	minus	operator
Most	operators,	however,	are	binary	operators	that	operate	on	two	operand	values.	The	–	operator	actually	comes	in	both	forms:	a	–	b										//	The	subtraction	operator	is	a	binary	operator	Java	also	defines	one	ternary	operator,	often	called	the	conditional	operator.	It	is	like	an	if
statement	inside	an	expression.	Its	three	operands	are	separated	by	a	question	mark	and	a	colon;	the	second	and	third	operands	must	be	convertible	to	the	same	type:	x	>	y	?	x	:	y		//	Ternary	expression;	evaluates	to	larger	of	x	and	y	In	addition	to	expecting	a	certain	number	of	operands,	each	operator	also	expects	particular
types	of	operands.	The	fourth	column	of	the	table	lists	the	operand	types.	Some	of	the	codes	used	in	that	column	require	further	explanation:	Number	An	integer,	floatingpoint	value,	or	character	(i.e.,	any	primitive	type	except	boolean).	The	Java	language	is	easy	to	learn	and	contains	relatively	few	abstractions,	compared	to	other
programming	languages.	The	JVM	provides	a	solid,	portable,	highperformance	base	for	Java	(or	other	languages)	to	execute	on.	Taken	together,	these	two	connected	technologies	provide	a	foundation	that	businesses	can	feel	confident	about	when	choosing	where	to	base	their	development	efforts.
At	the	end	of	the	chapter,	we’ll	introduce	Java	security,	and	discuss	some	of	the	aspects	of	Java	that	relate	to	secure	coding.	Literals	Literals	are	sequences	of	source	characters	that	directly	represent	constant	values	that	appear	as	is	in	Java	source	code.	They	include	integer	and	floatingpoint	numbers,	single	characters	within
single	quotes,	strings	of	characters	within	double	quotes,	and	the	reserved	words	true,	false,	and	null.	For	example,	the	following	are	all	literals:	1				1.0				'	1	'					1L				"one"				true				false				null	The	syntax	for	expressing	numeric,	character,	and	string	literals	is	detailed	in	“Primitive	Data	Types”.	The	boolean	Type
The	boolean	type	represents	truth	values.	This	type	has	only	two	possible	values,	representing	the	two	Boolean	states:	on	or	off,	yes	or	no,	true	or	false.	Java	reserves	the	words	true	and	false	to	represent	these	two	Boolean	values.	Java	is	multithreaded;	JavaScript	is	not.	Click	below	the	link	“DOWNLOAD”	to	save	the	Book/Material	(PDF)	DOWNLOAD
–	Thinking	in	Java	(4th	Edition)	By	Bruce	Eckel	–	Free	Download	PDF	If	you	face	above	Download	Link	error	try	this	Link	DOWNLOAD	–	Thinking	in	Java	(4th	Edition)	By	Bruce	Eckel	–	Free	Download	PDF	Is	This	Material	is	Helpful	to	you	Kindly	Share	It	!!!	Preview	We	need	Your	Support,	Kindly	Share	this	Web	Page	with	Other	Friends	If	you	have	any
Engg	study	materials	with	you	kindly	share	it,	It	will	be	useful	to	other	friends	&	We	Will	Publish	The	Book	Submitted	By	You	Immediately	Including	The	Book	Credits	(Your	Name)	Soon	After	We	Receive	It	(If	The	Book	Is	Not	Posted	Already	By	Us)	Submit	Your	Books/Study	Materials	If	You	Think	This	Materials	Is	Useful,	Please	get	it	legally	from	the
PUBLISHERS.	Narrowing	conversions	are	another	matter,	however.	A	narrowing	conversion	occurs	when	a	value	is	converted	to	a	type	that	is	not	wider	than	it	is.	Narrowing	conversions	are	not	always	safe:	it	is	reasonable	to	convert	the	integer	value	13	to	a	byte,	for	example,	but	it	is	not
reasonable	to	convert	13,000	to	a	byte,	because	byte	can	hold	only	numbers	between	–128	and	127.	Because	you	can	lose	data	in	a	narrowing	conversion,	the	Java	compiler	complains	when	you	attempt	any	narrowing	conversion,	even	if	the	value	being	converted	would	in	fact	fit	in	the	narrower	range	of	the	specified	type:	int	i	=	13;
//	byte	b	=	i;				//	Incompatible	types:	possible	lossy	conversion																			//	from	int	to	byte	The	one	exception	to	this	rule	is	that	you	can	assign	an	integer	literal	(an	int	value)	to	a	byte	or	short	variable	if	the	literal	falls	within	the	range	of	the	variable.	Yes.	The	JVM	can	run	any	valid	class	file,	so	this	means	that	nonJava	languages	can	run	on	the
JVM	in	one	of	two	ways.	First,	they	could	have	a	source	code	compiler	(similar	to	javac)	that	produces	class	files,	which	would	run	on	the	JVM	just	like	Java	code	(this	is	the	approach	taken	by	languages	like	Scala).	As	it	stands,	the	only	current	production	versions	are	Java	8	and	11—the	LTS	releases.	Due	to
the	highly	significant	changes	that	are	introduced	by	modules,	Java	8	has	been	grandfathered	in	as	an	LTS	release	to	provide	extra	time	for	teams	and	applications	to	migrate	to	a	supported	modular	Java.	In	this	section,	we’ll	look	at	some	common	grumbles	and	the	extent	to	which	they’re	true	for	modern	versions	of	the	platform.	Variable
A	variable	or	anything	else,	such	as	an	array	element,	to	which	a	value	can	be	assigned.	Java	provides	good	object	encapsulation;	JavaScript	does	not.	They	are	used	to	describe	the	inheritance	hierarchy	of	a	mostly	unknown	type—effectively	making	statements	like,	for	example,	“I	don’t	know	anything	about	this	type,	except	that	it	must
implement	List.”	This	would	be	written	as	?	extends	List	in	the	type	parameter.	This	provides	a	useful	lifeline	to	the	programmer—instead	of	being	restricted	to	the	totally	unknown	type,	she	knows	that	at	least	the	capabilities	of	the	type	bound	are	available.	Primary	expressions	are	not	very	interesting.	More	complex	expressions	are	made	by	using
operators	to	combine	primary	expressions.	For	example,	the	following	expression	uses	the	assignment	operator	to	combine	two	primary	expressions—a	variable	and	a	floatingpoint	literal	—into	an	assignment	expression:	sum	=	1.7	But	operators	are	used	not	only	with	primary	expressions;	they	can	also	be	used	with
expressions	at	any	level	of	complexity.	The	following	are	all	legal	expressions:	sum	=	1	+	2	+	3	*	1.2	+	(4	+	8)/3.0	sum/Math.sqrt(3.0	*	1.234)	(int)(sum	+	33)	Operator	Summary	The	kinds	of	expressions	you	can	write	in	a	programming	language	depend	entirely	on	the	set	of
operators	available	to	you.	Java	has	a	wealth	of	operators,	but	to	work	effectively	with	them,	you	must	understand	two	important	concepts:	precedence	and	associativity.	These	concepts—	and	the	operators	themselves—are	explained	in	more	detail	in	the	following	sections.
Having	said	that,	the	new	language	features	that	have	arrived	in	recent	versions	are	a	significant	step	toward	addressing	the	most	common	complaints	about	missing	features,	and	should	cover	many	of	the	idioms	that	developers	have	been	asking	for.	The	conditional	operator	starts	by	evaluating	its	first	operand.	If	it	is	true,	the	operator
evaluates	its	second	operand	and	uses	that	as	the	value	of	the	expression.	On	the	other	hand,	if	the	first	operand	is	false,	the	conditional	operator	evaluates	and	returns	its	third	operand.	The	conditional	operator	never	evaluates	both	its	second	and	third	operand,	so	be	careful	when	using
expressions	with	side	effects	with	this	operator.	Examples	of	this	operator	are:	int	max	=	(x	>	y)	?	x	:	y;	String	name	=	(name	!=	null)	?	name	:	"unknown";	Note	that	the	?:	operator	has	lower	precedence	than	all	other	operators	except	the	assignment	operators,	so	parentheses	are	not	usually	necessary	around	the	operands	of	this	operator.	Many
programmers	find	conditional	expressions	easier	to	read	if	the	first	operand	is	placed	within	parentheses,	however.	This	is	especially	true	because	the	conditional	if	statement	always	has	its	conditional	expression	written	within	parentheses.	Sign	Out	Literal	values,	identifiers,	and	other	tokens	that	comprise	a	Java	program.	Lexical	Structure
This	section	explains	the	lexical	structure	of	a	Java	program.	It	starts	with	a	discussion	of	the	Unicode	character	set	in	which	Java	programs	are	written.	It	then	covers	the	tokens	that	comprise	a	Java	program,	explaining	comments,	identifiers,	reserved	words,	literals,	and	so	on.
The	fourth	goal,	sometimes	called	“write	once,	run	anywhere”	(WORA),	is	the	property	that	Java	class	files	can	be	moved	from	one	execution	platform	to	another,	and	they	will	run	unaltered	provided	a	JVM	is	available.	IS	BYTECODE	REALLY	MACHINE	INDEPENDENT?
While	the	design	is	still	theoretically	robust,	the	implementation	of	the	security	architecture	is	another	matter,	and	there	is	a	long	history	of	security	flaws	being	found	and	patched	in	particular	implementations	of	Java.	The	language	has	undergone	gradual	revision	(but	no	complete	rewrites)	since	its	inception	in
1996.	This	does	mean	that	some	of	Java’s	original	design	choices,	which	were	expedient	in	the	late	1990s,	are	still	affecting	the	language	today—see	Chapters		2		and		3		for	more	details.	Performance	Problems	The	Java	platform	is	still	sometimes	criticized	as	being	slow—but	of	all	the	criticisms	that	are
leveled	at	the	platform,	this	is	probably	the	one	that	is	least	justified.	It	is	a	genuine	myth	about	the	platform.	The	format	of	bytecode	is	always	the	same,	regardless	of	what	type	of	machine	it	was	created	on.	This	includes	the	byte	ordering	(sometimes	called	“endianness”)	of	the	machine.	For	readers
who	are	interested	in	the	details,	bytecode	is	always	bigendian.	Overly	Verbose	The	Java	core	language	has	sometimes	been	criticized	as	overly	verbose.	Even	simple	Java	statements	such	as	Object	o	=	new	Object();	seem	to	be	repetitious—the	type	Object	appears	on	both	the	left	and	right	side	of	the	assignment.	Critics	point	out	that	this	is
essentially	redundant,	that	other	languages	do	not	need	this	duplication	of	type	information,	and	that	many	languages	support	features	(e.g.,	type	inference)	that	remove	it.	When	the	interpreter	evaluates	a	variable	expression,	the	resulting	value	is	the	value	stored	in	the	variable.	Interior	Designer:	David	Futato	Cover	Designer:	Karen	Montgomery
Illustrator:	Rebecca	Demarest	December	2018:	Seventh	Edition	Revision	History	for	the	Seventh	Edition	20181130:	First	Release	See		.	(This	book’s	choice	of	font	for	chapter	headings	is	remarkably	hard	on	the	eyes.)	The	author	outlines	his	thoughts	on	why	Java	will	make	you	a	better	programmer,	without	all	the	complexity.	Auto‐
unboxing	(see	“Boxing	and	Unboxing	Conversions”)	means	that	the	wrapper	classes	(such	as	Character,	Integer,	and	Double)	for	these	types	can	be	used	in	this	context	as	well.
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