Introduktion till Java

— for Pythonprogrammerare



Bakgrund:

Varifran kommer Java? Varfor anvdnda det?




Historia: C (++

1960-talet: CPL = BCPL > B

¥
1969-1973: C =» skrev om delar av Unix-kirnan

v
1978: K&R C - "The C Programming Language"

av Kernighan & Ritchie
v

1979: C with Classes - OO-finesser fran Simula .

(Bjarne Stroustrup)

v

1983: C++ — Vidareutveckling 44"

"C+=1" or

"C=C+1"

1985: The C++ Programming Language (bok)

v

1989: C++ 2.0
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Historia: Oak |

1990: Sun Microsystems paborjade projekt StarSeven

Avancerad interaktiv "multikontroll”’: TV, video, satellit, ...

= Touchskdrm, dra program i listan till en video, ...

= Tradlost natverk
= Unix-OS




Historia: Oak 2

Ville ha ett objektorienterat programmeringssprak

C++ sags som problematiskt
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James Gosling utvecklade sitt eget: "C++ ++ — ="
= Omdopt till "Oak"

1991-1994:

= Skapa spinoff-foretag

= Bygga, programmera, demonstrera

= Gai konkurs




Historia: Oak 3

Hitta en annan anvandning!
1994: WWW pa gang
Nov 1993: 500 WWWV-servrar!
Okt 1994: Netscape Mosaic 0.9!

Webben var vildigt statisk

= |nteraktivitet? Formular!

= JavaScript!? Slutet av 1995...

Oak passade perfekt!

= Portabelt, plattformsoberoende

= Bra stod for natverkskommunikation

Spraket doptes om till Java

= Manga arv kvar fran C++, C,
till och med B (1969)
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' The Online Handbook

File Edit Yiew Go Bookmarks Options Direckory Help
wlo[a][&n] 5]
Back |Forward| H Fielosd | Im=g Cpen | Find
: ~ . h 1 IH 1 Y
Location: | ht[p_”wp netscape.c ] hlml} f,:? l
Guided Tour | What's New ] Questions | Met Search Met Directory | Mewsgroups | &"
NETSCAPE j

HANDBOOK B

Tutorial

Ezsentials
Want the Netscape MNawigator essentials for a quick start.

Heartwarming introduction
Hardly know a darn thing and wish to read a heartwarming introduction.

Learn Metscape
A ready to learn MNetscape to bnng the Internet to my curious eyes.
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Inte Python igen: Behover breda kunskaper, skilda perspektiv!

Learn at least a half dozen programming languages.
— Peter Norvig (2001): Teach Yourself Programming in Ten Years, http://norvig.com/2 1-days.html

Vissa liheter med
vanliga sprak:

Vanligt:

#4 pa TIOBE index PHS CH ;#’
(Python, C, C++) Spl"ék: (PHF, Javascript, ...)
#3 pa RedMonk Y J

- arfor |ava, ndr det finns . :
(efer Jarscrip, ) EMSUNRO L anvinder vaniga
sa manga -sprak: -
GitHub/GitHut g begrepp/tankesatt:

Typning, klasser,
statisk scoping, ...

(efter Python)

Passar till undervisning:
Farre fallgropar an vissa sprak,
bra utvecklingsmiljoer,
bra grundbibliotek av kod/klasser, ...

Medelkomplexitet:
Lattare att borja med
an t.ex. C++




Java:

Ett langsamt sprak 2




Java - langsamt?

Vi testar...

Multiplicera matriser av storlek 1024*1024 (nistlade loopar)

n=1024

A = [[random.random() for row in range(n)] for col in range(n)]
B = [[random.random() for row in range(n)] for col in range(n)]
C = [[O for row in range(n)] for col in range(n)]

start = time.time()

foriin range(n):
for j in range(n):
for k in range(n):

Clil[j] += Alil[k] * B[k][j]

end = time.time()

®
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Java - langsamt ¢ [Ryzen 3900x, Ubuntu 21.10]

Matrismultiplikation, 1024x1024: Extremfall:

104 sek Python 3.9, ”vanliga loopar”
0.51 sek Java 17, ”vanliga loopar”

53.9
10.3
4.2

0.20

0.13

2.8
0.14

0.09

Simpla loopar, 1 miljard add,

1 miljard multiplikationer,
kan vektoriseras, ...

Python, ”optimerade loopar” (sum, zip — mer sker ”internt” i C-kod)
PyPy 7.3.5, samma optimeringar, (fungerar inte med allt!)

PyPy, ”vanliga loopar” — snabbare for PyPy

Python med NumPy 1.22 (leepar =» anropa 500 rader optimerad C-kod)

Java, diverse (andra) optimeringar

C, gcc 11.2.0, "vanliga loopar”

C, gcc —O3 (optimerande),
ger vektoriserad kod — extremt snabbt just for matriser

C, gcc —O3 —march=native, nyare vektorinstruktioner anvdnds

Dra inte for starka slutsatser av ett enda specialtest!

Denna kod ger bland de extremaste skillnaderna for Python/java/C!

Python 3.11: (104 -> 52) sek, (53.9 -> 37) sek
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Python och Java:

Hur skriver vi kod ?




Manga nya begrepp, mycket ny syntax...

\;)
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Python: Java:
Flera programmeringsparadigm Klassbaserad objektorientering
Inklusive imperativ procedurell kod All kod dr i en klass,

alla satser i en metod (funktion)

HelloWorld.py HelloWorld.java

public class HelloWorld {
public static void main(String[] args) {
print("Hello World") System.out.println("Hello World!");

}

Kod pa toppniva kors ) main() startas
nar man "kor klassen"

nar man "kor filen"

Mer "overhead"” runtomkring...

Enkel uppgift — enkel kod Mdrks mindre i stérre program!

Kan inte forklara allt pa en gang!

Acceptera class, static, ... tills vidare —

klass = class forklaras mer senare...
metod = method




Interaktivitet (1)

Python kan kéras med kod sparad i en fil...
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emacs@minad.idaliu.se

File Edit Options Buffers Tools Python Help

= @ XK = o D HA S FHH

def find root():
printl “Thiz program triss o Find the square root of a nueber, ™)
% = evalCinput “Entar a rumbar: 1)
quess = X2
for- i in range(h)

guess = (gues zazad <23> python3 newton.py
printiguess) . . .

This program tries to find the square root of a number.
Enter a number:

find_root()

2

e 1>

L 1.4166666666666665
1.4142156862745097
1.4142135623746899

1.414213562373095




Interaktivitet (2)

...eller i interaktivt lage
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Terminal

Arkiv Bedigera Visa Terminal Flikar Hjalp

zazad =42> python3
Python 3.2.2 (defau
[GCC 3.4.6] on sung >>> 2+3

Type "help", "copyr| §
E:;Ellﬂfﬂrmatlﬂln . 555 2+4*5—6
16
>>> print("Hello world!")
Hello world!
>>> def greeting():
... print(”Nobody expects the Spanish Inquisition.")
... print(”Our chief weapon is surprise... and fear.")

>>> greeting()
Nobody expects the Spanish Inquisition.
Our chief weapon is surprise... and fear.




Interaktivitet (3)

Java kérs normalt med kod sparad i en fil...

\;)
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Fil: Newton.java

public class Newton {
public static void findRoot() {

System.out.println("This program tries to find...");

System.in.read......;

double guess = x/2;

for (inti =1;i<5;i++) {
guess = (guess + x/guess) / 2;
System.out.println(guess);

}
}

public static void main(String|[ ] args) {
findRoot();

}



Interaktivitet (4)
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...men numera finns ocksa jshell (har i verbose-lage):

jshell> 2+3
$1==>5
| created scratch variable $1 : int

jshell> 2+4*5+6
$2 ==> 28
| created scratch variable $2 : int

jshell> System.out.println("Hello world!")
Hello world!

jshell> void greeting() {
...> System.out.println("Nobody expects the Spanish Inquisition.");
...> System.out.println("Our chief weapon is surprise... and fear.");

W

| created method greeting()

Har en del smarta funktioner
(tab-komplettering, hjalptexter, ...):

jshell> greeting();
Nobody expects the Spanish Inquisition.
Our chief weapon is surprise... and fear.



http://cr.openjdk.java.net/~rfield/tutorial/JShellTutorial.html

Python och Java:

Skillnader i ytlig struktur




\;_I.)
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Syntax: Kommentarer

# Vad ska vi skriva har? // Vad ska vi skriva har?

/* En lang kommentar
som kan stracka sig
over flera rader */



Syntax: Kod i klasser

public class Newton {

All kod maste ligga i en klass...

Det som ingar i klassen
laggs inom { ... }
(Java bryr sig inte om indentering!)

@
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Namnstandard for klasser:
VarjeOrdHarStorBokstav
JavaTest, ArraylList, ...

Unicode - kan allvéinda
a, 0,mX 4,0

Mer om klasser, filer, ... en kommande gang! Nu: Syntax



Syntax: Funktioner

public class Newton {
def find_root(): public static void findRoot() {

NY
9
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Just nu vill vi inte anvanda objekt
Anda maste metoder vara inuti klasser

public =
vem som helst far anvanda

static =
behover inget objekt av typen Newton
(“vanlig funktion, inte objektorienterad™)

} void =2
returnerar inget varde (procedur)




9
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Syntax: Klamrar

public class Newton {
def find_root(): public static void findRoot() {

Klamrar runt metodens kod: { ... }

Namnstandard:
storBokstavUtomForstaOrdet




9
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Syntax: Strangar, utskrifter

public class Newton {
def find_root(): public static void findRoot() {
print( ) System.out.println( );

Python-strangar: Java-strangar:
"Hello" eller 'Hello’ "Hello"

Jamforelse: str1 == str2 Jamforelse: str1.equals(str2)

(for objekt; mer en annan gang!)

Apostrofer kan anvandas
for enskilda tecken: 'H’

}
}




Syntax: Semikolon, indentering

public class Newton {
def find_root(): public static void findRoot() {
print( ) System.out.println( );

NY
D
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Utskrift ar en metod, "printin”,
i ett objekt, "System.out"
=» Mer info senare!

Semikolon efter satser

Radbrytning racker inte!

Vi indenterar for lasbarhet
Ignoreras av spraket

public class Newton { public static void findRoot() { System.out.println( ); }3



Inmatning

public class Newton {
def find_root(): public static void findRoot() {
print("This program tries to find....") System.out.println("This...");
x = eval(input("Enter a number: ")) -

NY
S
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Java ar mindre anpassat for
"textprogram®

Enklare att visa en dialogruta
(kommer pa labben)




NY
9
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Deklarera variabler

public class Newton {

def find_root(): public static void findRoot() {
print( ) System.out.println( e
x = eval(input( ) o
guess = x/2 double guess = x/2;
Det kan vil datorn fatta sjilv? Variabler maste deklareras:
"Har kommer en ny variabel”
Ja, men tink om du skriver guss nista gang. (annars sager kompilatorn

Mer att skriva men extra sakerhetsbilte. att "guess finns inte")

Det kan vil datorn fatta sjalv? Java har explicit typning:
Ange alltid vilken typ en
Delvis, men det har ocksa nackdelar. variabel ska ha

Vi dterkommer till typning nista gang! (double = "decimaltal™)

deklarera = declare



Namnstandard

public class Newton {

NY
3
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def find_root(): public static void findRoot() {
print('This program tries to find....") System.out.println("This...");
x = eval(input("Enter a number: ")) -
guess = x/2 double guess = x/2;

Namnstandard:
storBokstavUtomForstaOrdet

)



9
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Loop dver heltal

public class Newton {

def find_root(): public static void findRoot() {
print( ) System.out.println( e
x = eval(input( ) ol
guess = x/2 double guess = x/2;
for iin range(5): for (inti =0;i< 5;i++) {

Heltalstyp: int

Annan loopsyntax: (start; villkor; steg)

Deklarera heltali= 0

Sa lange somi <5 {
Utfor "kroppen" av loopen
i++ (0ka vardet pa i)

}



NY
9
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Loop med klamrar

public class Newton {

def find_root(): public static void findRoot() {
print('This program tries to find....") System.out.println("This...");
x = eval(input("Enter a number: ")) -
guess = x/2 double guess = x/2;
for iin range(5): for (inti =0;i< 5;i++) {

Loopens kropp laggs ocksa
inom klamrar { ... }

Efter klamrar: Inget semikolon




Tilldelning och uttryck

public class Newton {

NY
9
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def find_root(): public static void findRoot() {
print('This program tries to find....") System.out.println("This...");
x = eval(input("Enter a number: ")) -
guess = x/2 double guess = x/2;
for iin range(5): for (inti =0;i< 5;i++) {
guess = (guess + x/guess) / 2 guess = (guess + x/guess) / 2;

Nu ar guess redan deklarerad!
Manga operatorer liknar Python...




Referens: Operatorer i Python och Java

LAJ
\;)
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Raknesatt: +-*/% Samma

Upphoit till: ** Anviand: Math.pow(bas, exponent)
Division avrundad nedat: // Anvind: (int) (x/y)

Jamforelser: ==l=><>=«<= Samma

Olikhet: <> Anvind !=

Tilldelning: = t= -= *= [= %= Samma

Tilldelning: i+=1 Anvand i++

Tilldelning: i-=1 Anvand i--

Bitoperatorer: & | ~ << >> Samma (men finns flera)

Villkor: and Anviand: &&

or | |
not !



Mera utskrifter

public class Newton {

\;)
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def find_root(): public static void findRoot() {
print('This program tries to find....") System.out.println("This...");
x = eval(input("Enter a number: ")) -
guess = x/2 double guess = x/2;
for iin range(5): for (inti =0;i< 5;i++) {
guess = (guess + x/guess) / 2 guess = (guess + x/guess) / 2;
print(guess) System.out.println(guess);
}
}

}



Klart!

public class Newton {

E)
NJY
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def find_root(): public static void findRoot() {
print('This program tries to find....") System.out.println("This...");
x = eval(input("Enter a number: ")) -
guess = x/2 double guess = x/2;
for iin range(5): for (inti =0;i< 5;i++) {
guess = (guess + x/guess) / 2 guess = (guess + x/guess) / 2;
print(guess) System.out.println(guess);
}
print ‘Done!" System.out.println("Done!");
}



Sammanfattning: Satser och gruppering

public class Newton {

\:J)
w
jonk\;@ida

def find_root(): public static void findRoot() {

print('This program tries to find....") System out.println(" Th1s Bk
x = eval(input("Enter a number: "
guess = x/2 double guess = x/2; IRAIIGIRGS
for i in range(5): avslutar sats for (inti =0;1< 5;i++) {

guess = (guess + x/guess) / 2 guess = (guess + x/guess) / 2;

print(guess) System.out.println(guess);

}
indentering klamrar {}
print ‘Done!" System.out.println("Done!");
}

} Indentering anda viktigt

for lasbarhet!
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Repetition: Funktioner

Pythons funktioner pa toppniva kan "emuleras” i Java
Anvand en public static-funktion

Ange alltid returtyp

Bara till vi har Fil: Newton.java Om inget returneras: void

hunnit Idsa public class Newtoy

om objekt! public static do¥ble findRoot() {
System.out.println( 5

System.in.read......;

double guess = x/2;

for (inti =1;i<5;i++) {
guess = (guess + x/guess) / 2;

}

return guess; Returnera virde med return

public static void main(String|[ ] args) {
System.out.println(findRoot());

}
}




Mer Java:

Villkorssatser




Villkor: if

if condition:
statementl
statement?

elif condition2:

statementl
statement?

elif condition3:

statement]
statement?2
else:
statement]
statement?2

if (condition) {
statement];
statement?2;

} else if (condition2) {
statement];
statement?2;

} else if (condition3) {
statement];
statement?2;

} else {
statement];
statement?2;

}
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Test av samma uttrycks varde

if (x + y==0) {
System.out.println( );
Jelseif (x +y==1 || x+y==2){
System.out.println( );
}elseif (x + y==3) {
System.out.println( );
System.out.println( s
} else {

System.out.println( );

}

3
~
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Har jamfor vi vardet pa x+y
med nagra kdnda konstanter...

Anvand == for “enkla” datatyper

som heltal (mer om det senare)

konstanter = constants



Satser: switch

w
9
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Kan goras med en switch-sats!

itch
switch (x + y) { Fungerar for heltal, stringar

case (: och enum-konstanter
System.out.println( );

case 1:

case2: Flera fall (1 och 2)
System.out.println( ); ger samma kod att utfora
break;

case 3:
System.out.println( );
System.out.println( );
break;

default: < Frivilligt: Vad hander
System.out.println( ); nar inget av fallen passar?




Satser: switch med fallthrough

w
9
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switch (x + y) {

case O:
System.out.println( );
break;

casel, 2:
System.out.println( );

case3:
System.out.println( );
break;

default:
System.out.println( );

Inget ‘break’ har,

sa vi fortsdtter in i nasta fall

}

Fallthrough kan foérvirra — oftast bra att skriva pa annat sitt!



Satser:"Ny" switch (fran Java 12)

3
o
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switch (x + y) {

case 0 -> System.out.println( );

case 1, 2 -> System.out.println( );

case 3 -> System.out.println( ); .

defanlt
System.out.println( );
System.out.println( );

}

}

String monthName = switch (monthNumber) {
case 1 -> “January”;
case 2 -> “February”;

}

Se dven https://docs.oracle.com/en/java/javase/21/language/switch-expressions.html



Kommande foreldsningar:

Ndr variabler har datatyper: | Java och mdnga andra sprak

Objektorientering...
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