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NI AaNNILe s LHEAULA 60 A1

e LAARY (Saadunsudainaslaraiiifias)

e 1577U (Wus w9 TuIurii)

e YMayaNNTU (LFUAUMIDARTTUNTIA)

o AulNWiiaaay (1 lWivatnaantiaatvininl)
o [ '

e 57AQNAY (Clusasuniduuguluduin)

Moore’s Law : tnalulatiniymaninitaasi
Ussnanwunnliugadtvinnng 18 hiau
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ENIAC (1946)

o ¥
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146 . ENIAC e ldviagnua 30x50 AT ING
1996 : ENIAC chip 2au1a 7.44 x 5.29 a1919 uy.
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ILLIAC I (1952)

14 2,800 R AIIXENIXEFY = 2x1x8.5 We3
1iin 5 6y I memory 5.12K wag magnetic drum
64K Wiusnsidutian 10 1
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Apple Computers

1976 : Apple 1 1977 : Apple II 1980 : Apple III 1983 : ApplZIIe

e
1983 : Lisaw®

1084 : Mac 128k 1986 : Mac plus 1987 : MacT

1989 : Mac_portable 2001 “PowerMac 2002 : iMac
Cube
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AJdAsznaUARIAANNILAAS

e hardware (failszinana AaLAL Lazdadsiiaya

o software tiNad91¥h hardware vinvrumudunau
NANUG L)

Adobe
Photoshop Elements
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Hardware

e Central Processing Unit (CPU)

— alsznananmatinAIgns, ANy, NTNAKaL
3391113, ATV U

e Memory
— Wadafunazdududana

" Memory I<—> /O
o I/O

— WafudRadstaya (a0 W wiluiRun und Tuau
LANAUN NAAY ...)

CPU
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Central Processing Unit

o YinoumNLAAIFITAVUATIA
e viNUlEsaEY (Wudu&eludui)
e AIUANAITVINIIUDIRIUSUY
o AAAIAD
— Huswagusa

— AuTurdIaaIINR
— aundaele

o fvia
— Intel Pentium, Intel Celeron, Intel StrongARM,
AMD Xeon, SunSparce, IBM PowerPC, ...
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CPU

MIiCroprocessor
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QOO0 ATOQLTOnT00 0T LnTa0n a0 nnLatnanmQnuLALLIR

LTy e U uon o vun O Tum nowvownevaraanat

L'O and Memory Interface units
132 %32
: PC&Trap
$1(0-16KB) Control |7 [$D(0-16KE)
Jﬁz 1) I
Instruction Execution Data Cache
Decode || Control Control
L
Stack ¥
Cache ——»  Integer Floating
(regfile) |4——p units Point units
o6
I
picoJava-II
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Memory

e LAUARAIFINTVINVUURY CPU
o LAUdANREINIUANTUTTIIAKA

o Laivtilu

— main memory
e ALAUTIAT
o LFALATIAILNY (108 Funii uaulusduin)
e RAM (random access memory)

— secondary storage
e ALAUANIS
o inEsIA9N (HD @ 0.01 unii fuaru'luduin)
e hard disk, CD-ROM, DVD-ROM, memory stick, ...
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Memory
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Input/Output Devices

e allnsaifutiaya
— wiluAuN SUpE| wilunatnud NRAY JuAuLuas TULAU
1TUTATTNY tATAYANULNSIAG LATAIANULIAT

e alnsaidvirausnvtiaya
— AW LASAIAUN THLAY &1TWY Aﬁ;’/
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nUIEM19) NUIRULA

e bit - wihadngaunuasanilg (binary digit)

e byte - 8 bits

e word - 31U bytes AvaFadiszananalddgzain
e CPU : 900MHz, 2.5GHz

e RAM : 256MB

e Harddisk : 80GB, 7200rpm

e Printer : 600dpi, 10ppm

e Sound : 44.1KHz 16-bit stereo

e Modem : 56Kbps
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UssLAN : AUIALRZUIKUAN

[
7

e Mainframe

e Mini-computer

e Personal Computer
o Network Computer

e Personal Digital Assistant
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Reliability

Type Platform Outages/year

Mainframe IBM S/390 10 min.
(Sysplxed)
Tandem Nonstop 1.7 Hrs.

Mini Digital VAX 18.9 Hrs.
Unix-based 23.8 Hrs.

PC Windows-NT based 224.5 Hrs.
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AauItnasA1gn (NECTEC)

e CPU : 900MHz

e Memory
— SDRAM, 64MB (133MHz)
— HD Ultra DMA (100MB/s) 20GB
— Diskette drive : 1.44MB
CD-ROM : 50X

e I/O 20,000 1w
— VGA card : AGP, 16MB
— Monitor : 15", 85Hz at 800x600, 0.28mm
— Sound card : PCI, Audio Codec 97
— LAB card : TX10/100
— Modem : V.90 56Kb/s
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Software

. mmé’amaq &9l hardware vingrusu
FunauRAInua'ls

e L57LAU software unune'l3ilu secondary
storage (harddisk, CD-ROM, DVD-ROM)

e 5¥ULN (¥3a load) software Maavn1TaIlu
main memory tiNaldau
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Software

e System software
— Operating system (Windows XP, Linux, Mac OS, ...)
— System tools (antivirus, zip/unzip, backup/restore, ...)
— Development tools (compiler, debugger, ...)
e Application software
— Office (email, word processor, spreadsheet, ...)
— Network applications (browser, chat, ...)
— Entertainment (movies, musics, games, ...)
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Hardware & Software

Application Software

1L

System Software

1L

Hardware

1l 11

e 3 ]
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Web Browser

a Faculty of Engineering - Microsoft Internet Explore

File Edit Wiew Favorites Tools  Help
wBack ~ = - () i | ‘Qhsearch  [GFavorites G Media ®| =

Address Iﬂj hkkp: fhanan, eng.chula. ac.thf "I G0 | Links **

}, Faculty of Engineering chuiaiongkam uni

Central Offices

Academics | Research

|Intr|:|du:ti|:|n

The Faculty of Engineering at Chulalanglkorn U
with & focused approach, emphasizing education ar

At presentthe Faculty of Engineering offers courses
Doctoral degrees in Engineering as well as Gradua™

The Faculty has a number of wery active researt
bare information about Graduate and FResearch prc
Departmental links an Academics page.

© wursin Homepage g1t nanwdafis &awa bt 22w eng.chula.ac. thy ~grad
© Homepage wussbramias - hitp: Afnisit eng.chula, ac.th [171 qaansia g ES#S]_Ij
bk

4| |
|@ | | | |ﬂ Internet 4
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Web Board

<3 Forums - 2110211 enunaudataaia - Microsoft Internet Explorer

=101 ]
File Edit Wiew Favorites Tools  Help ﬁ

R R | o | ‘@ search [GFavorites fMedia ¢4 | 5 S =

Address ﬂj http:ff161, 200,93, 200 Jiveforum, jspPforum=34

April 25, 2002

Home » Forums » 2110211 onusautintioaTs Welcome, Guest,
111 messages in 39 topics. Last post: Mar 23, 2002 4:.03 Ph. )
Log-In / Register

al al N
AR ®aU W assunnas i AL AU 2110211 Ly leinil f Guest Settings

{:} Post New Topic @} Search Forum & Back to Forum List

3 pages inthisforum [123 B ]

I SUBJECT REPLIES AUTHOR LAST POST

o Asamnmimjuuznit (uafiui Post

TRt Ligt har 23, 2002 4:08 Phd
uuauu:n-;u:l
©nsma data structure 3 kejjy20 Mar 22, 2002 12:41 P
1 1 e ol
o thsaLnAVimiuuiag (unins Post 0 Ty Tt Mar 14, 2002 9:03 P
MUaaI=AS ) ll
|@ | | | |ﬂ Inkernet 4
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Software

o L51WRNUN software laaran1sidiauidsunsy
AauILnas (computer program)
- Tisunsudagarddoidaudianisnaniiieas
LNAFIVIUAANNILA AT LU LTANTA NI AT NUR

computer programs

| machine codes
public double sqrt(double a) { =

double x = 1.0: 00111010

01001010 | >
for (int 1 = 0; 1 < 20; i1++) { |:> 10101010 [ |
X =0.5* (x+ a/ x); 01001001 [IF 411516

s

return Xx; | 112 3]|X
y |

ﬁ Ofl.1[l=]]|]1

programmers
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FunaunITWeEIUN software

e MUUAMNNADINTT (Teuian)

e JtAns¥iartlauiin

e aanuuuTunauIFuAluilaunn

e vinTUsunsuautunauddnaanuuu
* NARAUAINUQNRNAY

o 1Fuilsuunluiusunsu

2110101 Ffinssumauiltaas 3w aumw szindyaszga (2s45) 28



ML

°* ANMUADINNT
— Aaduravyadiaya
* AU
— WAILAYA
o fildilaulanurudiaya
o fjldiilaudiayacnigg frunIIUilunuw
— WRAND
o LAAVATLRRLADANFIDNN
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ML

o AU
— FuAunudiayaanni 14
— Sudiayaeneg ARTE xq, Xo,..., Xp
— WNRANTAUIULAINNFNT

— LEAINRANTAANFIAN TN
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ML

import jlab.JLab;
public class Stat ¢

iIf n > o0 ¢
double sum = oo
for (int 1 =0 1 <

}
Systemoutprintine

Systemoutprintine
Systemoutprintine

}
}

Stat.java

0011011100

compiler h Stat.class'

1111000111
0011111111

2110101 3ernssumaniiiianas I3

N, 1++) {

mean = "

public static void main®inal Stringpg args) {
int n = JLab.readlntcEnter the number of data : v

sum += JLab.readDoublecdata # + 1 + ' = v

number of data : 5
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A13vinTUsLnTu

o edit : WaullsunsuaranInaNNILaas

o compile : wilaluswasuAdauliiidusniaiaias
e execute : §INUTHHLATDIT'L6

e debug : MARAWAIAUDITLSLATH

e 151n14 Integrated programming
environment software Huwa3asfialunis
WealunaawswsuuutiatasadniuIvasnisg
“edit-compile-execute-debug”
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JLab

JLab 3.06.00 [Lab5-stddev] _[alx]

File Edi

Debug Toolz ‘window Help

o o -1 & 0ok W

H 2R
LN R e |

&] Instruction & Statjava |

irmport jlab.JLab;
public class 3tat |

public static vbid waini(final Ztring[] args) 1
int n = JlLab.readlInt ("Enter the number of data
if (n > 0] 4

double =um 0:
for (int 1 O; i < n; i++) |

sun += JLabh.readDouble [ "dats #" + 1 + " =
b

Il
]

Jystewm.out.println("-————-——-----—-———- "
Svstem.out.println(Mmean = " + suwn S n):
dystem.out.println("--—————-—-------———- "

":Il:

":I.r.

datca #0O
data #1
datca #2
data #3
data #4

Enter the number of data : 5

=l

| Fieady
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