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What is a Computer?

A computer consists of a CPU, memory, hard disk, floppy disk,
monitor, printer, and communication devices.

Bus
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Storage Communication Input Output
Devices Memory CPu Devices Devices Devices
e.g., Disk, CD, e.g., Modem. e.g..Keyboard,  e.g., Monitor,
and Tape and NIC Mouse Printer

CPU

HE NS (central processing unit)
MIRTF R ERFH R I 64
BTEAIERE . megahertz(MHz, Jk#t%%), 1 MHz = 1 million pulses/second

Memory (A1)

HaBIEHREIE S (store data and program instructions)
—ANFEREMNT —DMAFET, BNFHELE8LLAF(bits)
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A memory unit is an ordered sequence of bytes, each holds eight bits. A program and
its data must be brought to memory before they can be executed.

A memory byte is never empty, but its initial content may be meaningless to your
program. The current content of a memory byte is lost whenever new information is
placed in it



LURRIFER I (SHFIRED)

Data of various kinds, such as numbers, "

. Mz 5 h ;
characters, and strings, are encoded as a Fmony aciess \’:I’m‘”} coment
series of bits (zeros and ones).

The programmers need not to be concerned
about the encoding and decoding of data,
which is performed automatically by the
system based on the encoding scheme.

2000 | 01001010 | Encoding for character ‘T’
2001 | 01100001

Encoding for character ‘a’

2002 | 01110110 | Encoding for character v’

The encoding scheme varies. For example, 2003 | 01100001 | Encoding for character ‘2’
character ‘J’ is represented by 01001010 in 2004 | 0000O00I1 | Encoding for sumber 3
one byte

If computer needs to store a large number
that cannot fit into a single byte, it uses a
number of adjacent bytes. No two data can
share or split a same byte. A byte is the
minimum storage unit.

Fhigig & (Storage Devices)

Memory 1s volatile, because information is lost when the power is off.

Programs and data are permanently stored on storage devices and are
moved to memory when the computer actually uses them.

There are three main types of storage devices:Disk drives (hard disks
and floppy disks), CD drives (CD-R and CD-RW), and Tape drives.
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N (RAM) Ao (BERzHR) ZHENRATFORMARXROEFERE, SMIEDRANTEARN L
ARARHX A,

1. A% (RAM -Random Access Memory) :

« fER: AEEWENRT B/ FaHEfE/Fats . SiTENBN, BERRMIEARTHORTHRMER
AAFTF.
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iRz (Output Devices)

The monitor displays information (text and graphics). The resolution and dot pitch
determine the quality of the display

HB(Ei18 & (Communication Devices)

IE{EZR S (Operation Systems)

Operating Systems
User
The operating system (OS) is a
program that manages and t

y . e
controls a computer’s activities. Application Programs

The popular operating systems
for general-purpose computers t
are Microsoft Windows, Mac OS,

and Linux Operating System
Application programs, such as a ¢

Web browser or a word

processor, cannot run unless an Hardware

operating system is installed and
running on the computer.

M2HES. ICmESSRHRES

Computer programs, known as software, are instructions to the computer.

You tell a computer what to do through programs. Without programs, a computer is an
empty machine. Computers do not understand human languages, so you need to use
computer languages to communicate with them.

Programs are written using programming Llanguages.

23155 (Machine Language)
o —RIRBIES
o ZHHIREH X

Program with native machine language is a tedious process. Moreover the programs
are highly difficult to read and modify. For example, to add two numbers, you
might write an instruction in binary like this: 1101101010011010



iEéﬁiE%‘(Assembly Language)
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add 2, -3-,- result
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Assembly languages were developed to make programming
casy. Since the computer cannot understand assembly
language, however, a program called assembler is used to
convert assembly language programs into machine code.
For example, to add two numbers, you might write an
instruction in assembly code like this:

Applications: “Taxtedltor ‘ | Brumq| !

A Operating system

A Hardware
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Machine-Code File

1101101010011010
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Interpreting/Compiling Code

A program written in a high-level language is called a source program or source code.
Because a computer cannot understand a source program, a source program must be
translated into machine code for execution.

The translation can be done using another programming tool called an interpreter or a
compiler.

fREEEE (Interpreter)

BRNFRDRFE—FK T (statement) ANLEBH SLBIPAT, —FKIRFD TREBARIZ R S KA EHE L
R LRI
R BRBETE, REENNF AR SARESER

An interpreter reads one statement from the source code,

translates it to the machine code or virtual machine code, and
then executes it right away, as shown in the following figure.

Note that a statement from the source code may be translated
into several machine instructions.

High-Level Source File

Interpreter

fmi¥s=(Compiler)

BT RAD — R AL AN ERIE T (= 2RI ) SUE IR BUAT
R PUTERE R
R IRERAREINL 2

ERPATR P RRINRIRED, RIFPATRF S36 Eexe XX
Compiling Source Code
A compiler translates the entire source code into a machine-code

file, and the machine-code file is then executed, as shown in the
following figure.

Machine-Code File

0101100011011100
1111100011000100
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Source code

Programmer .L’ — -

User starts the program
(source code file)

Interpreter checks for errors and
security issues, interprets and runs
program for the current platform

@ ZmiF: PUTHER, BERKBEEKNE.

© R EEFEESYSAN, MEHR
BN TTERE

Programmer

l —| = Source code

Checks for errors Compiler

Errors?

Source code becomes
platform-specific
executable binary

code program

[
User starts the program
(binary code file) 1U‘
ser

Compiled program is run

JavaEINEG &7 fmiF SHEFFARY

Programmer Source code

j B

(.java file)
Checks for errors Compiler
Errors?
Yes No

generic executable
bytecode file
(.class file)

4.4

Operating system-specific JVM reads .class
file, runs security check, interprets and
compiles, then runs program.

Source code becomes
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€ JVM(Java Virtual Machine)
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Java source code

Bytecode

JVM
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Compile

Run

= Java application

—4—Operating system-

specific JVM that
interprets Java
applications for
this computer

Network

TestGreeting.class
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Byte code verifier

Interpreter

Hardware
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JavaFF&IAiE
JDK

e javac: Java#i¥Es,

& JVMBYRIIR Bl ThRE

& EREEST, BEF REAF TN EWTHAFZHE.
© JVMKE B 3 51 3T A e S5 R

R -
Memorylete IS -
Memory deallocate ﬁﬁﬁﬁﬁ------

Javai%%ﬁ)ﬁ)é\%

© Java Is Simple

© Java Is Object-Oriented
© Java Is Distributed

© Java Is Interpreted

® Java Is Robust

® Java Is Secure

© Java Is Architecture-Neutral
© Java Is Portable

© Java's Performance

© Java Is Multithreaded
© Java Is Dynamic

JavafE &R IF1R (IDE)

® WebSphere Studio Application Developer (WSAD)

® JBuilder

@ Visual Age for Java
@ Jcreator

@ Eclipse

KRR A TR RS, & RRclass XHF

o java: Java#EFEZE, BBENEXMHH/TIaval AR RED

* javadoc: AR#EJavalRAAD K H 1t BB H) £ B AIHTML SRS

e javah: AR LUAAJavadIfBHCEAE, SESAEWIavafe 7 A BNCE 289k x4

JavaFF 4TI H

JRE » JVM + IBXEE
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JVM, JREFIJDK

@ JavafEHIHL JVM , Java S T
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©® JRE(Java Runtime

Environment), BlJavaiZ{T
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® JDK (Java Development Kit), BlJavaFF AT EB, BE— 1 4EJavai
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JavaF &5 TH

£ —/NX44%: Hello World:

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

cmd®E B34

cd: REYRBEFR, —MAAE—F; od. : YHER; od.. : PHRIBEEF
dir: BB RXXH#

DOS: WEIRIER %

B B 12

HE|IDKLEME

HARGEEE

FNHNJAVA_HOME=C:\...

pathifin%JAVA_HOME%\bin

ZNINCLASSPATH=. ; %JAVA_HOME%\1ib;%JAVA_HOME%\1ib\dt.jar;%JAVA_HOME%\1lib\tools.jar

S—Mpik: [EleclipsethfT
eclipselYEcE
o BUFRIZRE N RAEIT R javacode X &

° new java program - hello
e new class - HelloWorld , 3#%#¥public static void main(String [] args), #¥Y T mainREK

gl MNclassiiT

#F—A: Greeting:



package hello;

public class Greeting{
private String sal;
Greeting(String s){
sal = s;
}
public void greet(String whom){

System.out.println(sal+" "+whom);

F A TestGreeting:

package hello;
public class TestGreeting{

public static void main(String[] args){
Greeting hello = new Greeting ("Hello");
hello.greet("World");

}

Javaf{i3dRs

o JavaRaR/NE, EMIES KT HIL

o EEgEEHAL, RREEATIERF, AKEBXRATE

o RE TEL—MALAEFIKNEHEESHE L%

o SERFE"//", XNEFLER

o &/ source file ZxZ—A‘public class, X{F& AAFEEL; ZNETLUKE—#E, RERA—public
classgt e A

JavalE FRmIESEIT
fil4m :



hello;

TestGreeting{

main(String[] args){
Greeting hello = Greeting ("Hello");

hello.greet("World");
}

Greeting{
String sal;
Greeting(String s){
sal = s;

greet(String whom){

System.out.println(sal+

+whom) ;

o ERPHImain RFHEANEE, EEFHADR
main(String[] args) / main(String args[])

° javachRiIFEERB R TEKRSEHN.

classXff

Javaf2 P 4m % 53017

ajidwon

awnuny

Greeting.java

TestGreeting.java

s { Also compile

Greeting.class
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Packagei&fl

@ Javaif L& (Source File Layout):
€ BNF(Backus Naur Form)f 5
® U= "BBA EXA";
& CEBMBRMIARR;
@ [1RFTANLEL;
& HERHHZ; HHAFRBIHZ;
© XEZEMINFREE;
& fNRApublic class, [[FXHBMEE, | BN FIRH.

package shipping.report;

import shipping.domain.*; <source_file>::=

import java.util.List; [<package_declaration>]

public class Vehicle{ <import_declaration> *
private List vehicles; <class declaration> +

}

Packagei&f])

@© JavaiRfit 7 BIHLE, HEINEERMSEXMESEOBRER—1EF, &

BAMEHRMER
® WEIXHR—#, BHERATHEERNE#HTN.

@ E—1TBPHXEFETELN, TEHNEHHENETF
I—JH‘J‘mJ'JmWiATH@EP#EH?é%E’J%H‘I F‘lﬁhutﬂ%ﬁu

= AEEIRY, 2
X5l Eit,

FMHKo

© BHRE TIHEINR, MAERIHEIMRRZEA G RIRN B HHIE

® Javah G EEATLAERXT A | Shipping\

'IHEHI*% W AiEdocBF 4 domain/
& Java APIASZ—LAHTMLIC#F . & ———GUl/
MXEEESIERETEENE L report/
ER i L domain/
© BIMEXHEBELNBREN, —GUl/
k. R WERF ——eport/

» <package declaration::=
PackageiZ&f]

package <top pkg name>[.<sub pkg name >]*;

& B (Package) BEFAMETE, XHEM—NEHNKLEH, BT

jc&ﬁ: HIZALR.

— M E—Mpackage IBEML F X HHHOTF A (EITHERRIN) ;

<°> BER “.7 KGR, BEERBENHREEEX TS

M EELRLE

& MR HpackageiB, EX LR ARLEARTREE |

(ERBF) ;

¢ [AEEERNSLE, MASEEES M LANETEX

.|

shipping I

bompanyl ....... 1 Vehlcle |
zﬂl =




importigZf)

importiEa)

® e 9

<import_declaration>::=

import <pkg name>[.<sub pkg name >]*.<class name|*>;

impor tiIF M HIFMIFREMET L, EXLENBFHERZFH—

W5y

MREHEAHRANE, EA*; TUNHEAEHENES.
Fl—1MaFREMRLFETUEEMERM, THoinport.

impor t I FRHEECEBHARSIANYATANZFEE.
gportiﬁﬁﬁi:packagei’&ﬂ*ﬂ?SF'EHHZI’EH, ERAREXBEHTFRH

ENEERZHER.

Shipy

ping\

Domain\
————Copany.class
Vehicle.class
—Truck.class
Plane.class

GUI\

L report\
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o Javaigs
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identifier userName 7group try#
user_Name _sys_var #roomNo user.Name
$change $classCost open-door 1_class
boolean public
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. BRIRAT
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abstract
private
double
throws
instanceof
byte

return

false

try

long

char

super

float

while continue
synchronized
package

o m" ", ; ":' #FEJavailEE o EA

e

do
throw
import
break
public
extends
true
interface
catch
static
finally
volatile
new

for
default
this

implements
boolean
protected
else
transient
int

case
short
final

void
native
class
switch
null

if

& M javact S RIFJavailRI2FES, PLTEBNET A KIEE
YRIEE BT FIEE R ?

A)
B)
c)
D)

—classpath

—sourcepath

javac -sourcepath C:\myapp\src
-d C:\myapp\classes
C:\myapp\src\Cat.java

C:\myapp:\classes 1 F 3%

Cat.class

i

WRE /N A (3)

@ BT “java Cat” W&, javafp S AIEEMNHIE T
Cat.class3EIr?

A)
B)
c)

D) pathRGMHELTE

BER: AB

classpathREHELT S
—classpathikIi
—-diE IR

‘java -classpath C:\myapp\classes Qat ‘

C:\myapp\classes\Cat.class
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