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Viktiga resurser

“Java Software Solutions”, Lewis & Loftus, sjatte eller

sjunde upplagan
kth.se/social — meddelanden, fragor
bilda.kth.se — inlamningsuppgiften

Daisy (http://daisy.ict.kth.se) — div adm.

Kursansvarig: Fredrik Kilander, fki@kth.se

Bengt Koren (handledning)


http://daisy.ict.kth.se/
mailto:fki@kth.se

Programmera

Ge datorn instruktioner
Instruktionerna skrivs i nagot sprak

FORTRAN, COBOL, LISP, Haskell, Python, Java, C,
C++, Ada, C#, Pascal, Prolog...

Inget sprak ar bast pa allt

Val av sprak beror ofta pa:

— vad programmet ska gora

— vad man redan kan

— vad som finns tillgangligt

— vad chefen har bestamt



Olika programvarukategorier

Anvandarprogram

Middleware (forser vissa anvandarprogram
med funktionalitet)

User mode

Supervisor mode

Operativsystem (hanterar datorns resurser)
Drivrutiner (OS €< -2 kringutrustning)



Digitaliserad data

Allting representeras av tal
Ljud — samples
Bild — pixlar

Text — teckenkoder

Heltal, flyttal, stora tal



Digitaliserad signal

127 ¢

sa o1 %9 5y

25

128 ¢ Varje sample motsvarar ett 6gonblicks provtagning.
Om insignalen ar bandbreddsbegransad f < S/2 sa
gar alla frekvenser att fanga och rekonstruera.



Digitaliserad bild

0x001055 0x000000

0x004055

Provtagning i tva dimensioner, med tre fargkanaler i varje matpunkt.



Binara tal

e Datorns minne och register hanterar bitar
e Bit ="binary digit’, O eller 1
e Man har bara tva siffror

0

1
10
11
100

H W N - O



Antal bitar och ordlangd

e Varje minnescell eller register i datorn har en
begransad ordlangd (antal bitar)

e Ofta delas denna upp i mindre delar, eller
kombineras till langre enheter

int, float 32 bitar
char, short 16 bitar 16 bitar

byte 8 bitar 8 bitar 8 bitar 8 bitar

long, double 32 bitar 32 bitar



Antalet bitar bestammer antalet
varden

e Ett falt med n bitar, kan representera 2" olika varden.

1 21=2 0,1
8 28=256 -128-127,0-255
16 216=65 536 0—-65535

32 232=4294 967 296 4 Gbyte



Datorns delar

Main

memory

Bus
Disc Video S_erial
peripheral
controller controller
controller
Keyboard
| | Mouse
Serial UsB Memory stick
port ports

3G modem
Game controller

Discs Screens Video camera



CPU och minne

Memory Physical
manager memory

CPU Cache | Cache




Programmeringsspraket Java

Skapat 1990-1995 vid Sun Microsystems
Version 1.0, 1996

Version 1.1, 1997

Version 1.2, 1998

Version 1.3, 2000

Version 1.4, 2002

Version 5, 2004

Version 6, 2006

Oracle kdper Sun Microsystems, 2009
Version 7, Juli 2011

Version 8, sommaren 2013

Version 9, ?



Java programutveckling och exekvering

Skriva kallkod Kompilera Bytekod Exekvera bytekod
i Java Virtual Machine

Foo.java

javac java

codebase

Kodbasen innehaller klasser
som behdvs vid kérningen, t ex
standardbibliotek.



Java vs operativsystem och dator

Java Virtual Machine

Bytekodstolk JIT-kompilator

Anpassning till OS och arkitektur
codebase .
Operativsystem

Filer, grafik, ljud, m.m.




Java vs operativsystem och dator

Java Virtual Machine

Bytekodstolk JIT-kompilator

JVM implementerar en virtuell (abstrakt) dator som alltid ar densamma.
e Det gor att samma class-filer kan flyttas mellan olika fysiska datorer utan

att kompileras om.
e JIT (just-in-time) 6versatter automatiskt delar av bytekoden till lokala

maskininstruktioner fér snabbare exekvering.




Ett enkelt Javaprogram

//********************************************************************

// Lincoln.java Author: Lewis/Loftus
//
// Demonstrates the basic structure of a Java application.

//********************************************************************

public class Lincoln

{
/Y, -
// Prints a presidential quote.
/] /-
public static void main (String[] args)
{

System.out.println ("A quote by Abraham Lincoln:™);

System.out.println (“"Whatever you are, be a good one.™);

}
}



Ett enkelt Javaprogram
/ Kommentarer

//**************************** R R I I e S S e P P B B S S e e e e

// Lincoln.java Author:
//
// Demonstrates the basic structure of a Java application.

//******************************* AR AT AT AT e P P P P S S R P W W W W e e e e e e e e S e g

ewis/Loftus

public class Lincoln

{

/Y, -

// Prints a presidential quote.

/] /-

public static void main (String[] args)

{
System.out.printin ('A quote by Abraham Lincoln:™);
System.out.println (“"Whatever you are, be a good one.™);

+

}



Ett enkelt Javaprogram

Klassen och kallkodsfilen har samma namn!

Ea AT A S S e P

LewisZLoftus

//*************** B R R T e

// Lincoln.java Author:
//
// Demonstrates the basic

//**********************

ructure of a Java application.

AR I e b b S S S e S b S S S S b e S S S e

public class Lincoln

{
/Yy -
// Prints a presidential quote.
/-
public static void main (String[] args)
{

System.out.println ("A quote by Abraham Lincoln:™);

System.out.println ("Whatever you are, be a good one.™);

}
}



Ett enkelt Javaprogram

Reserverade ord (kan inte anvandas till annat)

//****************** B R R T S S e e e e B B P e S S e e R

// Lincoln.java Author: Lewis/LofLus
//

// Demonstrateg the basic structurg/of a Java application.

//*********** AEXEEXEXXEAAAXTAXTXAXAAEAIXIAIAIEAEALLLILALILITXITXAIATXAATXAXAXAXAXAXAAXAIAAXAAXAAAAXAAALALAXXX

[gublic class |Lincoln

// Prints a presidenatial quote.
44

Y A 4

[;ublic static void|main (String[] args)

System.out.println ("A quote by Abraham Lincoln:™);

System.out.println (“"Whatever you are, be a good one.™);

}
}



Ett enkelt Javaprogram

Identifierare valda av programmeraren

//******************* R I e e b R R R b

{

/sy -
// Prints a presidenty

/-
public static void main (String[] args}

{

System.out.println ("A quote by Abraham Lincoln:™);

System.out.println (“"Whatever you are, be a good one.™);

}
}



Ett enkelt Javaprogram

//********************************************************************

// Lincoln.java Author: Lewis/Loftus

//

// Demonstrates the basic structure of a Java application.

//********************************************************************

public class Lincoln

{

}

/Y, -
// Prints a presidential quote.

/] /-
public static void main (String[] args)

{

System.out.println |("A quote by Abraham Lincoln:™);

System.out.println |(""Whatever you are, be a good one.™);

V\\\\\\\\\\\\

}

Klass, variabel och metod ur standardbiblioteket



Ett enkelt Javaprogram

/ B R S e S e e e e e e b R b R b b S

// Lincoln.java Author: Lewis/Loftus
//
// Demonstrates the basic structure of a Java application.

//********************************************************************

public class Lincoln

{
/)
// Prints a presidential quote.
Y A A
(’Lublic static void main (String[] args) )
{
System.out.printin ('A quote by Abraham Lincoln:™);
System.out.println ("Whatever you are, be a good one.™);
}\} J

Programmet startar alltid i metoden main.



Kommentarer

/* N
Kommentarstext pa flera rader
*/

/*

*

*/

) — Dessa ar syntaktiskt identiska
Kommentarstext pa flera rader

/* Kommentar mitt 1 en rad */

// Kommentar till slutet av raden

. . : . |

. — Lagg marke till dubbelasterisken!
*  JavaDoc-kommentar JavaDoc ar ett verktyg for att generera
*/ dokumentation direkt ur killkoden.

Kommentaren star alltid omedelbart fore
det som kommenteras.




Kommentarer

e Kommentarer i kallkod ar precis lika viktiga
som koden.

e Kommentera
— syfte, avsikt,
— funktion,
— mening,

— anvandning.



Kommentarer och indentering ar for
manniskor

e Kommentarer gor koden mer forstaelig for manniskor

* Indentering (formatering) av koden gér den mer
|aslig for manniskor

 Kompilatorn bryr sig inte om kommentarer och
tomrum.

public class Lincoln{public static void main(String[] args){
System.out.printIn(’’'A quote by Abraham Lincoln:'); System.
out.printIn(""Whatever you are, be a good one.');}}



Kommentarer och indentering

e Skriv kallkod som om den vore ett exempel
e Lita inte pa det egna minnet

e Nar koden andras, andra kommentarerna med!



Kommentarer

nofltem = scan.nextInt(); // Las en int
scan.nextLine(); // Las raden

nofltems = scan.nextInt(); // Las onskat antal

scan.nextLine(); // Hoppa Over resten av raden

Vilket exempel ar bast? Varfor?



Kommentarer och identifierare

public int bestest (int a, int b) {return (a>b)?a:b;}

/**
* Returns the higher of two iInteger values.
* @param a The first value
* @param b The second value
* @return The greater of the two values.
*/
public Int max (int a, Int b)) {
return (a > b) ? a : b;

}



Kommentarer och identifierare

public iInt bestest (int a, int b) {return (a>b)?a:b;}

]

Luddigt valt namn

/**
* Returns the higher of two iInteger values.
@param a The first value

@param b The second value

@return The greater of the two values.

public Int max (int a,
return (a > b) ? a :

}

*

*

*

*/

int b) {
b;



|dentifierare

e |dentifierare anvands for att ge namn at
Klasser, variabler och metoder

e Reserverade ord kan inte anvandas som
identifierare

e Stor och liten bokstav ar OLIKA i Java

P1 ] pl , p_l g:;sljané?lzaalla olika
getelement, GetElement,
getElement, GET ELEMENT



|dentifierare

 Halva jobbet med att programmera ar att hitta
pa bra namn pa identiferare

e Stavningskonventioner underlattar att kanna
igen vad identifieraren anvands till

TT_WORD, COLOR_BLACK Konstanter, stor bokstav, underscore

Lincoln, System Klasser, stor begynnelsebokstav

main, 1, nextlnteger() Variabler, metoder, liten begynnelsebokstav



Traditionella identifierare

i, j, k—index i arrayer, strangar, samlingar (heltal)
n — antal (heltal)

a, b, u, v w—storheter, faktorer, tal

e — element (i mangd)

p — punkt i koordinatsystem

s, t - strangar

X, Y, z - koordinater



abstract
assert™™
boolean
break
byte
case
catch
char
class

const”

Java reserverade ord

continue
default
do
double
else
enum” "
extends
final
finally

float

* %k
%k %k %k

% %k %k %k

for
goto”
if

implements

import
instanceof
int
interface
long

native

not used

added in 1.2
added in 1.4
added in 5.0

new
package

private

protected

public
return
short
static
strictfp™

super

switch
synchronized
this

throw
throws
transient

try

void

volatile

while



abstract

assert™

boolean
break
byte
case
catch
char
class

const”

Java reserverade ord — primitiva
datatyper

continue
default
do
double
else
enum” "
extends
final
finally

float

* %k
%k %k %k

% %k %k %k

for
goto”
if

implements

import
instanceof
int
interface
long

native

not used

added in 1.2
added in 1.4
added in 5.0

new
package

private

protected

public
return
short
static
strictfp™

super

switch
synchronized
this

throw
throws
transient

try

void

volatile

while



Java reserverade ord — ofta anvanda

abstract
assert™™
boolean
break
byte
case
catch
char
class

const”

continue

default

do

double

else

3k 3k %k %

enum

extends

final
finally
float

* %k

%k %k %k

% %k %k %k

for
goto”
if

implements

import
instanceof
int
interface
long

native

not used

added in 1.2
added in 1.4
added in 5.0

new
package

private

protected

public
return
short
static
strictfp™

super

switch
synchronized
this

throw
throws
transient

try

void

volatile

while



Java reserverade ord — ibland anvanda

abstract
assert™”
boolean
break
byte
case
catch
char
class

const”

continue

default
do
double

else

% %k %k %k

enum
extends
final
finally
float

* %k

%k %k %k

% %k %k %k

for

goto”

if
implements
import
instanceof
int
interface
long

native

not used

added in 1.2
added in 1.4
added in 5.0

new
package
private
protected
public
return
short
static
strictfp™

super

switch
synchronized
this

throw
throws
transient

try

void

volatile

while



Java reserverade ord — sallan anvanda

abstract
assert™™
boolean
break
byte
case
catch
char
class

const”

continue

default

do

double

else

3k 3k %k %

enum

extends

final
finally
float

* %k

%k %k %k

% %k %k %k

for

goto”

if
implements
import
instanceof
int
interface
long

native

not used

added in 1.2
added in 1.4
added in 5.0

new
package

private

protected

public
return
short
static
strictfp™™

super

switch
synchronized
this

throw
throws
transient

try

void

volatile

while



Objektorienterad programmering

Bryt ner uppgiften i mindre delar
Lat delarna samverka pa valdefinierade satt

Valj eller konstruera lampliga LEGO-bitar

Satt samman bitarna till en [6sning

Valj eller definiera lampliga klasser
Skapa instanser ur klasserna och anropa metoder



Viktiga objektorienterade begrepp

e Klass — definierar data och metoder

e Metod — namngiven enhet med programkod

(kallas i andra sprak funktion, procedur)
e Objekt —en instans av en klass, tar plats

e Metodanrop — kor koden i en viss metod



Ett enkelt objektorienterat
Javaprogram

//********************************************************************

// Lincoln.java Author: Lewis/Loftus
// Demonstrates the basic structure of a Java application.

//********************************************************************

public class Lincoln

{
public void printQuote() {

System.out.println ("A quote by Abraham Lincoln:');

System.out.println ("Whatever you are, be a good one.™);

+
/-
// Prints a presidential quote.
/] -
public static void main (String[] args)
{

Lincoln abe = new Lincoln();

abe.printQuote();
}

}



— Klass

Ett enkelt objektorienterat
Javaprogram

/ e Ea R AR AR AT I e S e S b e e e e e R b R b P S

// incoln. java Author: Lewis/Loftus
// Deyponstrates the basic structure of a Java application.

//**** AR AT S e S S S S e S S S S S S S S S e S S S S S S S S S S S b S S S S S S S S e S S e S S e S S S S b S
public class Lincoln

public void printQuote() {
System.out.printin ("A quote by Abraham Lincoln:");

System.out.println ("Whatever you are, be a good one.™);

+
/-
// Prints a presidential quote.
/] -
public static void main (String[] args)
{

Lincoln abe = new Lincoln();

abe.printQuote();
+

}



Ett enkelt objektorienterat
Javaprogram

//********************************************************************

7/ 1incoln_java Author: Lewis/Loftus
o I\/IEtOd monstrates the basic structure of a Java application.

KA A AT A AEATEATAEAXTAATEAXTAAEAXTATAATXTAAXTAAXAAIAALAAAXAAATATAIAXAAIALATXAAAXAAATIAAIAXAAITXTXAAATXAATXXKX

Fpublic void printQuote() {
System.out.printin ("A quote by Abraham Lincoln:");

H
System.out.println ("Whatever you are, be a good one.™);
+
R
// Prints a presidential quote.
/] -
public static void main (String[] args)
{
Lincoln abe = new Lincoln();
abe.printQuote();
}

}



Ett enkelt objektorienterat
Javaprogram

//********************************************************************

// Lincoln.java Author: Lewis/Loftus
// Demonstrates the basic structure of a Java application.

//********************************************************************

public class Lincoln

{
public void printQuote() {

System.out.println ("A quote by Abraham Lincoln:');

System.out.println ("Whatever you are, be a good one.™);

s
) ——————————————.—
Z__f’fifj Skapar ny instans av klassen
public static void Tiip/(étring[] args)

{

Lincoln abe = new Lincoln();
abe.printQuote();
}
+



Ett enkelt objektorienterat
Javaprogram

//********************************************************************

// Lincoln.java Author: Lewis/Loftus
// Demonstrates the basic structure of a Java application.

//********************************************************************

public class Lincoln

{
—> public void printQuote() {

System.out.println ("A quote by Abraham Lincoln:');

System.out.println ("Whatever you are, be a good one.™);

public static void main (String[] args)
{

Lincoln abe = new Lincoln();

- abe-printQuote();<;__________‘_
y Metodanrop

}




Programmering ar 'bara’ en del...

Systemdesign
Komponent-
design




Programmering ar 'bara’ en del...

Skriva kallkod Syntaxfel Korfel Logiska fel

Programmera Kompilera Testa 1L=2
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