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=  General Purpose Computer = Embedded Computer

= Special Purpose Computer =  Personal Computer,

Microcomputer
=  Workstation, Server
= Mainframe

=  Supercomputer
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1) General Purpose Computer
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Desktop computer, Notebook computer, Mobile devices

2) Special Purpose Computer
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Embedded computer, Embedded system
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2) Personal Computer, Microcomputer
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L% Desktop computers, Notebook computers,

Game consoles, Mobile devices
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3) Workstation, Server
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1% Web server, Database server

Computer-aided design (CAD),

Computer-aided manufacturing (CAM)
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4) Mainframe
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5) Supercomputer
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SRIKEN

Fujitsu K Computer, @Kobe, Japan Cray Titan, @Oak Ridge, USA

Image credit: ijtsu.com, cray.com
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" 1ie (Bit) @D LAVFIREDITIHINKHIAT (0 13D 1) ASCII (American Standard Code for (hsch)
Binary Binary
= ga¥191n Binary Digit Information Interchange) Character  code  Character  code
. A 100 0001 0 011 0000
> & a o B 100 0010 1 011 0001
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o o J 00 1010 9 011 1001
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1 §100 TwszuuaaaiLaas wazn1sdaans M oue s e o
' e o o] 100 1111 ( 010 1000
i | W AIDNBWT A me’f';mamg'mam 1’0 :g: m ; g{g 3?311;
SAN 1 byte R 101 0010 . 010 1010
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e e s LALLM ° y mue . oo
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1 bit z 101 1010
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. L% Kilo-, Mega-, Giga-, Tera-, Peta- Lﬁ%éfu

as9l3euiie Prefix

1 Kilobyte (KB) 1024 Bytes (2'° Bytes)

1 Megabyte (MB) 1024 Kilobytes (2° Bytes)

1 Gigabyte (GB) 1024 Megabytes (2°° Bytes)

1 Terabyte (TB) 1024 Gigabytes (2*° Bytes)

1 Petabyte (PB)

NAZYIDNYINSADUWILODS
COMPUTER SCIENCE DEPARTMENT, CMU
7/ AnuSnenmans undnendeidestn

1024 Terabytes (2% Bytes)

¢ A ¢
3. 99AUINOUVBIABNNILADT

¢ 3 I3 § a A 6
130127 Banauwls Winauas

a0\ N1AJYIDNYINSADUWILIDS
COMPUTER SCIENCE DEPARTMENT, CMU
7/ AusSnemans urdneduidealny

asrisznavuvasnannILaDs

a 6 ¥ 1 %
J2UVADNNIILGDT Usznaumg 3 dannan

. asaus (Hardware)

{ A Y &

Y a a & ¢ A
. daA3Iasmaaiiaa’ uazadnsatitiaagas nemaln uas
AMaRaNNFEINIIAILADI e

- gan@uls (Software)

1 A o v A & o & Aq v o a 4
. ﬁ')%‘i’lﬂ'\'ﬁ%’lﬂlﬂ%ﬂ'\ﬁﬂﬂiﬁﬂ?ﬂ@l“ﬂ'\iﬂ'\ﬂ'\%ﬂEl\‘lﬂa&l‘W')WIEli

'
@ A

%
o a 4
. Tﬂillﬂi&lﬁ%aqﬂﬁ’lﬁ\‘l‘ﬂLﬁﬂ%ﬁ%fﬂﬂﬂ']ﬂ'lﬂaﬂﬂ')tmai
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lﬂéﬂﬂﬂﬂﬂﬁ')tﬁag ﬂiznauc:f'm
% WHIBTUDDYA (Input Unit)
< wwgdIzarananais (Central Processing Unit)
< ARIYUAAINE (Output Unit)
< AHPANNIN (Memory, Storage)
- ¥iWI8ANIMAN (Primary Storage, Main Memory)

1 [ o
. ﬂwamnu‘ffaﬁamiaa (Secondary Storage)
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SPEAKERS MONITOR CD/DVD DRIVE SYSTEM UNIT PRINTER
Used to produce An output device Reads CD/DVD The case that contains the CPU, memory,  Produces printed copies
audio output. that lets you see discs. the power supply, disk drives, and all of computer output.
your work as you go. other hardware— such as a modem—

that are in an internal format.

e o v
spoken input Located m;&de the
" system unit and used
2 to store programs
FLOPPY DISKS ) and most data.
Used for storing =
small amounts of
data for backup or x } FLASH MEMORY
1o transport data CARD READER
ta another PC. Used to read flash
memory cards.
KEYBOARD
The principal input CD/DVD DISCS MOUSE
device; used to type Commonly used to deliver A pointing device FLOPPY DISK DRIVE
instructions inta the programs and store large used to make on- Reads from and writes
computer, multimedia files. screen selections, 1o floppy disks.
Image credit: sidra
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Storage
Hard drive
Removable
storage
Optical Disc
Input . R Output
) Unit " > Unit

Control Unit (CU)

Arithmetic and Logical Unit
(ALU)

Central Processing Unit (CPU)
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d1IALNT
1 o Y
- BHIYIVVBAA (Input Unit) -

e \ N

uluianw (Keyboard)

LHWIDITNHE
(Touch pad)

wnd (Mouse)

PR Al

Talasivn
(Microphone)

¢ o4 ' 2 A o ' Tsu
dUntd 3 (Scanner) tAa3adanalgwiNeg tAYaIaInuUIItan

(Fingerprint reader) (Barcode reader)
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- ¥bI85Uaaa (Input Unit) -
u

= ' o = -3
tA%adaInanAITRANLNLAAN

(Magnetic Ink Character Recognition: MICR) R
e
) e,
Suvasee oA s o ors LT ”"":_%:?‘
ample Payea Campan RO
urees Forty Six Thausand Four Hundred Fifty.

 Dollrs and Fify Conts Only e apgs050 e | \/}
| Somie
o ' ¢ ¢

LADIDINANIINNIIA

(Contactless smart card reader)

~ ' - [
LATDIATNIATDINNIYAYLEFS

139 wIREATT
(QR code reader)
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(Optical Mark Reader: OMR)

F13AUT
- Agszalananand (Central Processing Unit) -

Central Processing Unit (CPU)
*  audnaemIlizananamagaaIde
* MIUANIZLLAN ) VasARANAABS NNV IBEanARDINK

. Qna%"mLﬁu%ﬂmamm'maﬁw (IC Chip: Integrated Circuit Chip) Z9a103i11
1 o a 6 3 ¥ .
WHI8AINI (Memory) uazduwinasinavasginsaisauans (Peripheral
v
interfaces) aglunzilun

*  a1vdsznaumanibialszalana (Processing units ¥3a Cores)
' P~ ' ‘g .
ANNNHIHIKWIY 1580 CPU U521ANHI1 Multi-core processor

- @22819123% CPU 289 Intel 3% i5 n31ans 4 Cores

Image credit: itpapaya.com, techreport.com
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- Bhadszatananang (Central Processing Unit) -

CPU 15:nNauai8Wiigni1svingInian 2 wiag fa

] ° [
RWILGANINTWIALAN
fagln cPU

. ﬁﬁnﬂmw!ad (CU: Control Unit)

. ﬁ’]‘lr‘iﬁ"lﬁﬂ'HJQNﬂ']iﬁ']\‘]']%?la\‘lﬂﬁ?ﬂﬂiZN?aNa

«  @uaaMstafend adayasznie3daaas (Register), wikag
A1 (ALU) LLag %2814 (Memory)

*  PUIYATWIBULALATING (ALU: Arithmetic Logic Unit)

° Y A v . A o ° A
. ‘n’mm‘nmwagamn Register LNNINITATWINNA 1178

[ v €& .
Wisuiisy ualrdsnaansinu il Register
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- BhIBULEAIHNEA (Output Unit) -
N

/

AHILUFAINATIAI (Soft copy) (AILUAAINANTDT (Hard copy)

*  DMNWUAAINA (Monitor) *  1a3asANN (Printer)

+ Cathode Ray Tube (CRT) . Impact Printer :

Dot matrix printer

- Non-impact Printer

« Liquid Crystal Display (LCD) Laser, Inkjet printes

*  wWaamLaa3 (Plotter)

*  @1lna (Speaker)
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g13att
- Bib228AINI (Memory) -

] o ] [ -~
wgANNALLIaNLL® 2 Uszian@a

*  “¥WIBANINKAN (Primary / Main Memory)
1) ROM (Read Only Memory)

2) RAM (Random Access Memory)

*  “¥IPANNIE1389 (Secondary Memory)
1) SAS (Sequential Access Storage)
2) DAS (Direct Access Storage)
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- BbIYAININRAN (Primary Memory) -

1) ROM (Read Only Memory)
' RURIANINTRADIW LA D LAY
[73 H 1
- Iiudeyailaiaasnisunledn
- dayalive udlifildilwaeitas
2) RAM (Random Access Memory)
[] ) > dl Y A 1 U v
- wianuTmanfienaaidsuuaza uioya e
[=3 o o & { o
- udayauazadiziasaiaiildlayszananals cPU

& v v A 1 J’
. annaga‘lmmwwnmvmlﬂﬁmamam
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- BHIYANMNINE15D9 (Secondary Memory) -

1) SAS (Sequential Access Storage)
a < = [ %% a o Y
- daiuuaziianlddeyatisemaaay
v 2 v ° L A oA o o [
- madhfdeyaludunisilainaibasnuiilaz

ADENILTU

e

wiusitndn (Magnetic Tape)

17319123 (Punch Card)

LaynIzAe (Paper Tape)
mauLnil (Cassette Tape)

Image credit: 3000newswire, Gwern, Kaseta magnetofonowa, engadget
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gsauls
- BHILAMNDIENTD (Secondary Memory) -

2) DAS (Direct Access Storage)
. mmsmﬁwﬁa*ﬁayjaﬁ@‘hLmﬂ,wm6] lelasase

- 0dawil (Index) luniBduniizastoyaudazinenis

LL‘.IJ‘.IJu,&imgn (Magnetic) wuulsaaaian (Solid State)
¢ Hard Disk ® USB Flash Drive
*  Diskette %38 Floppy Disk ® Solid State Drive (SSD)
LWuULLd9 (Optical)
¢ Compact Disc (CD)
¢ Digital Versatile Disc (DVD)

®  Blu-ray Disc (BD)
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- BhI8AIININE1589 (Secondary Memory) -

& A [3 .
g13anan (Harddisk)
< [ o Af v ] [ v @ v
® nrkIgaIN ‘n‘laimmmman’lumsamnnwaga

a o A [ [~3 1 tv 1 {
o maluwasanad 1 6 Realrwwsimsnvaiaan danwagununui

[
# 3;] “wn8 Motor
Stack of magnetic %
= platters (disks) A
a \
| < \ Spin motor
\ /

Read/Write head

Y a ! = k3
AN ATLVENDDAR

/

Interface
) connector
Read/Write,

o [ a o [ a o
ﬂ'ﬁiz&lﬂiz’miﬂﬂ’]ilﬂaﬂ%H’]Hilm:‘lﬁ\‘l’lu l%é]\‘m’]ﬂﬂ’lﬂ‘lﬂill

o g a o IR K%
3dnITHNN mam‘lmnmmﬂmﬁﬂmunummmmanvlﬁ

Image credit: techmoblog.com, i-programmer.nfo
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- Bb28AININE1589 (Secondary Memory) -

aAa 4

TH uaz @@ (CD, DVD)

@ { LY { 1
Lﬂuﬁauuﬁnﬁ’aga ‘ﬁgl’glﬂ ﬂ‘[%‘[a duauaita L‘ﬁﬂﬂ%ﬂ’liﬂ'\%tlaz

@ R

Unfingaya

™

J ﬁwl"ﬁ’luﬂmﬁuiﬂgauaﬁﬁtﬁy

v
o

®* CD au36dLe 650 — 870 MB

9

* DVD ﬂ’nm;m”m@i 47 - 17 GB

Image credit: integrityit.ca
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gAY
- BHIYANNINE1399 (Secondary Memory) -

ssinnuadda uaz A6

CD-ROM, DVD-ROM : lfgwdagalaatoiiian

CD-R, DVD-R i Bawminiindayala

CD-RW, DVD-RW : H’Lﬁﬂ%uaxmmsnanLﬁaﬁ%ﬁnﬁ’agaéﬂﬁ'

DVD+R I dawiuiindayala uaz wmanznunis
WRULY Multi-session (Lanrag qﬂ%datﬁaa

[l (=3 4 1
Tuanurnniaa) ihasanlzuml (Gap) semine

Session %agnN31LUY DVD-R

Image credit: sony
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- BhI8AMNDIE1389 (Secondary Memory) -

A 6 .
vaLIgada (Blu-ray Disc)
. Lﬁuﬁaﬁ%ﬁnﬁ’agaﬁwuao

o fumaamainianusInan 405 wluuas (nm)

Fvaredszinn
+  Single layer 7133 25 GB
+  Double layer A71313 50 GB

«  Triple layer (BDXL) @2733 100 GB

+  BD-R (Blu-ray Disc Recordable)

*  BD-RE (Blu-ray Disc Rewritable)

Image credit: Ars Technica, bhphotovideo.com
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- BhI8AIININE1589 (Secondary Memory) -

wibraiiudayalafasian (Solid State Storage)

[~ o 1 1 { H
o Txr9avdiannsanndlunisiiewnazliddiniaaani

= [N ' [ 3
b L?ll'lﬂ\‘]?.laﬂavlﬂli'] NHNIBABLLIINIZLNN Llazsl‘ﬁwa\?\‘]']%@l']
¥ ]

A

1 a o [~ 1 %
d i'lﬂ'mawummmumagaﬂaumago

* 2u USB Memory, SD Card, Solid State Drive (SSD)

Image credit: %4 ¥, amazon.com, compulershopper.com, nolebookspec.com
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- >y a & o & v a 3 ¥ [
1um‘staanﬁziaﬂauw1maiuu Anaasnarsmwiasailsznaunany ) AW LB
[ 1 [ [
A21313228¥ CPU, 2#102a9 RAM, wummuﬂ’aga iaz Graphic card L'll%(;f%

CPU Wae0a15TH W2s0916TH
» fth Ceneration Intef® Core™ i5-6400 » 6th Generation Intel® Core™ i7-6700
processor (6M Cache, up to 3.3 GHz) precessor (8M Cache, up to 4.0 GHz)
« Windows® 10 with McAfee® Security + Windows® 10 with McAfee® Security
Center 12 month subscription Center 12 month subscription
Hard drive L 8C2DDRA 2133MHz + 1668 DDR4 213IMHz '
« 1TB 7200RPM SATA 6Gb/s Hard Drive « 2TB 7200RPM SATA 6Gb/s Hard Drive
® GeForce® GT 730 2GB DDRS « AMD Radeon® HD RO 370 4GB GDDRS
m—mfﬂrrwmm‘nm « Shiray Combo I
(Beads and Writes to DVD/CDJ) TReads BD and Writes to DVDVCD)
Eand ireless Keyboard / Mouse mﬂmxuybomrm
+ 3 Years ProSupport withe s T Yaars
Nesxt Business Day On-site Service mmmm—mm

Optical Drive
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RHWATNLEAINIINGIWT CPU 289 Intel 6™, 7, 8" Gen Twz291) 2015 — 2017

ADVANCING MOORE'S LAW ON 14w

2H'15 2H'16

6™ GEN TMGEN

CORE'i7 || - | BETTER | 1}
insice” PERFORMANCE PERFORMANCE. CORE i7 ||
g il on SysMark ! e on SysMark

| 15% &= % }
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#2881901991110 CPU UszLAanang 9 289 Intel 1t Generation 1 7

Alpha Suffix Description
Desktop
® JTH
| Intel® Core processor K Unlocked
|
Brand

T Power-optimized lifestyle
Mobile

H High performance graphics

HK High performance graphics, unlocked

-I Intel Core i7-7700HQ (2.80 GHz) ' -l Intel Core i5-7200U (2.5 GHz) I HQ
+ NVIDIA GeForce GTX 1050 (4GB GDDF . eForce IMX (2GB GDD

+ 4GB DDR4 + 4GB DDR4

+ 1TB 5400 RPM + 1TB 5400 RPM Y

+ 17.3 inch (1920x1080) Full HD * 15.6 inch (1920x1080) Full HD IP

High performance graphics, quad core
Extremely low power

U Ultra-low power

https://www.intel.com/content/www/us/en/processors/processor-numbers.html
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Hdane s

ua'q'ﬂlﬁl °

1 A o v A & o Aa 4
*  FMNMARMINTRAFINLTAAVANNIIN TNV DIADUNILADT

R 2

]
0 @ Aa Aa

[ Aa
o dwldsunsamdagaddeiilisnliulas nmsaaniiaas

mmﬁ‘l%’ﬁ‘m%’mﬁﬂuqﬂﬁ'lﬁaﬁ

s [ a
d qmmmm‘[ﬂmnwaauﬁqmai mqqu‘lﬁ‘ﬁauﬁgma{ﬂgﬁams

. nﬁwﬂqaﬁ 1 (First Generation Language)
. nﬁiﬂﬂgﬂ‘ﬁ 2 (Second Generation Language)
. ﬂﬂﬁ:ﬂgﬂ‘ﬁ' 3 (Third Generation Language)

. mmqﬂﬁ 4 (Forth Generation Language)

. ﬂ’]iﬂ’lgﬂﬁl 5 (Fifth Generation Language)
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n'l‘lsnsgﬂ‘ﬁ 1 (First Generation Language: 1GL)

[ 1 {
b L‘]J%mpmaon’m’nﬂ%ao (Machine language)

[}
o

*  @da9 9 azaglwglinagiuaas Aieaia 0 uaz 1

H [ [ < { [
o  Taandawainisaswlaad1990152 Lﬁaamnnuwmuqu‘lu CPU
a Aa aea Yo 1o @ U s o
swnsadanauazlficwlanui labisuiwaaslianlanim

* Jadauda g awuaznsun laavinlasuin

. ﬂaquﬁﬁ'ﬂﬂumnﬁﬂuIﬁT@ﬁLﬂu Machine level Lﬁamqumﬁﬁ'ﬂu
JLAUAIVBITZUY LT% N30 % Drivers S13UAAAaNY Hardware

1st znd 3’d 41h 5th
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n’n:ntgﬂﬁ 2 (Second Generation Language: 2GL)

[< 1 { A %)
. Lﬂunqumaommﬁtﬁmifaoﬂu MBI ALBNUA (Assembly language)

[l
>

U o % € A o o A o A &
® ‘lmamuanﬂm #i39 AIaNWI Llﬂ%ﬂﬂﬁﬂdﬂlﬂ%mﬂg’l%ﬁﬂd
«  Symbolic programming language

- .
o Tof Assembler Tun1sudalniilvnisiaias

10110001 00110111  AWUAIBY
l Tnandaya 37 (31% 16) 1150 register
B1 37 -
l ~ 1st znd 3rd 4(h 5th
MOV CL, 37h NMBPLDRLBNUR
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m‘.ianﬂﬁ 3 (Third Generation Language: 3GL)

IS ' aa ' a ' Y P2 (2
® Lﬂ%ﬂQ&J‘ﬂadﬂ’lEﬂ'ﬂNﬂ'ﬂ&lLLGIﬂGI’]Gi]’]ﬂEgﬂ‘YI 2 219BALIN ma‘lvi
Programmer #nIaLd ﬂ%‘[ﬂsunwvlﬁazmnﬁu

° =) o o Aaa ¥ o Sl ¥
Ni!ﬂﬂ’lﬂﬂ“(l&aﬂﬁmzﬂa']ﬂﬂ’] WATYIINH Y

1)) include, case, do, if, else, for, goto

1% compiler Iwn1suasliiin Object code 7 cPU 1 Tald

. ﬁ"msi'mﬂmmmqﬂ'ﬁ 3 %

1% FORTRAN, BASIC, Pascal uaz C

1st znd ‘ 4th 5th
NAZYIDNYINSADUWILODS
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AMPIADNNILADS

m‘.mqﬂﬁ 4 (Forth Generation Language: 4GL)

[ Y Y £ 6 .:3’ v
o anvam lvdenalnaldsenunsizasswedannin laauiwns
AAITUZLIAT W9 Haza1 lga1e Twn1swanaldswnss

~ a kg [ v
® RANFATFINANMNLNEITDINUITWDDNA (Database) Lazn1y

ﬂix&nawa‘ffaga (Data processing)

*  @2081917% SQL (Structured Query Language)

1s( znd 3rd ‘ 5th
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MBI NNILANDS

mmqﬂﬁ 5 (Fifth Generation Language: 5GL)

>

1 { [
* Lfl%ﬂﬁgmjadﬂ'm’lﬁ%mﬂ% Constraint-based programming

¥ ] H
*  anWamuwing i madawldsunsaiaunladym sanse
135 msszuBanlalinulysunsa unwnsszyismsudladym
asldasa g

1 4‘ v a 6 a Aa '
v "i‘l‘ﬂ&‘!\‘]ﬁ&l'lﬂl‘wEﬂ‘lﬂﬂa&lW')Lﬂaiﬂ']&niﬂﬂﬂ'uﬂi']zﬁ Llagllmﬂlﬂiyﬁﬁ
Tatas

*  fanaigrdasnumaluladnisandyarlszansg (Artificial

1sl znd 3’d 4th ‘
NAIIBNEINSABUNILNDS
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Intelligence: Al)

*  A208191T% Prolog, OPS5 tLas Mercury

ssinnvossanduas

" gandulsszuy (System Software)
*  AANIUBTAILANABNRAADITITAUIT \itals¥ Application software
dansarnnlaadteiidszansain laun
1) Operating System
2) Language Translator
3) Utility Software
" %aﬂ@ftt’;gﬂizqnﬁ((Application Software)
. Lﬁwzjaﬂ@ﬁns‘ﬁgnﬁ'@umﬁmﬁﬂ%’mu‘luﬁﬁudw 9 laun
1) Special Purpose Software

2) Package Software
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iszianvassanadus
- System Software -

1) Operating System (3xuUU17)1iAN3)

[ o { o o
o inzanvinTsTUUNIRRINIANIININYINT (Resource) 29

LsaIAaNNILADS

a ‘s 1 A . 6
. ‘Iﬁ’mmsﬁug”mumszjaim (Service) u,az‘[ﬂmnmﬂianm

(Application program) o= Windows

Lgl_u—x& ‘ U freeBSD,
Mac OS \\u >
Q redhat soLaris
=<9 SunCobalt

- ®ay19Law Microsoft Windows,

Mac OS, Solaris, Linux

Image credit: assignmenthelpsite.com
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- System Software -

Q : a
2) Language Translator (A2tlan111) dnsnfudanmsiaaaiiaas
=& U a ¢ A a % 1
e idunsieasiaeasanilanunangfgIn wisaantin
1. Assembler
wiansnasNuaIRInaI B30

2. Interpreter
, - ,
wilanmimgan 3 Tdidlwnsasas

) ¥
1%%anmimJaw§aNnnma'mmumaaﬁa:nssnﬂmaammfﬂmnm

3. Compiler

{ [ 9 [ o
udamuigadi 3 liilwnsiiaIasiwifiadny Interpreter

& [ 1 { o °
17 5udanslusunsalsiiin Object code nanfiazsinluvinen
LAY INY Assembler
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- System Software -

3) Utility Software (man@auisassnisclani)

@ 6 6 A 1 a I3 o 1 ~ a s
iWuganan1sszuunsIgtasey Usuuas wia QLLRFIE]&I‘IN')LGIE)S

Deleting data

User a:counts

e B K@ ) wne
] s«.,.n,m.m..'ﬂw Fsecu.-e
O.4h()ES

‘ ")
l{nvnst!' NOD32
Encryotion [ Formating| e
T AVIRA

Image credit: bbc, learitwithmrc.co.uk

defragmentation

i
tll'
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- Application Software -

]
~

. . o ¥ 4 1 [
Application Software ﬂgnwwmﬁumtﬁﬂ%’mu fnrsauusaantin

1) Special Purpose Software

Taswaniznislugsnoueiszian 5w sw1a1s HIEIINEBAT

Tidd’l%q@lﬁ’lﬂﬂ‘iﬁ&l

2) Package Software

A U
yavasnanauls Sadldiuansaaiilnan nistellldnwla
o [~ 1
219330 NWL11 Application suite 1% Microsoft Office

Forlsznaudamandulsiszinn Document, Spreadsheet,

Presentation Lazdw )
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> qﬂﬂﬁﬂﬂﬁ%’lﬂtﬂﬂ')ﬁﬂdﬂﬂﬂﬂ&lﬂ']Wlai1“'3’]‘1')3“]%1’]']5

WRIH NITUINIT NTBBNUUL HI0 ﬂ'ﬁi’l’{\ﬂ%

qﬂmﬂm’lmimu_iaaamﬂu 3 mju loun

1 ¥ A
® ﬂ'é!NBql“]J‘S‘Iﬁ'I‘S

* naanl wnaly
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NAaNALINIT
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. ﬁﬁﬁﬁﬁﬂ%mmaz@luaﬂ%'wmnmn%ﬁﬂﬁl,ﬁmﬁ'uﬂauﬁ'ama§

Tivnads=lanigogn
¢ MRRALKKIK LAZAIAIZIRA ) IRUIENHIBBIANS

® Manager, Chief Officer
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NANHLTHITTY
a gAa I3

*  JesTuuABANILAas AATERLazun ladawd
* aanuuuunazidanlisunsa

*  WNIATILVLAZDONUUUILU (System Analyst)

* Wnidanlidsunsa (Programmer)

* ?Jﬁ'misﬁaﬂ(ﬁltn{(Software Engineer)

7 [~ Aad . s
*  gauatnatin (Network Administrator)

1 Aa I3 ..
*  FrmahAAdNNILABS (Computer Technician)
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[ 7] 6 6 A o =4
- lavwmmanduasusalsunsadnSeguiidawaanuuuanln
] v a a 6
- anlainnudeyanisinaiavasaaaniiaes
o v q' 1 q’/’
¢ FINTANIIBANNTTN LA BIhI )
[ a I3
- glAewasaiaiaas (User / End User)

- wnwlpiinn1saaaniataas (Computer Operator)

. wﬁm’mﬁ'%ﬁnﬁaga (Data Entry Operator)
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