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Converter Converter

NAJYIDNYINSABUWILNDS
" *] COMPUTER SCIENCE DEPARTMENT, CMU
e/ prusnenmans umanodudulag

a 6
UszlnnNvasnaNnNIILad I

a 6 o
“anain Digital, Analog ttaz Hybrid Llé"l ANNIAILADILIFAINTID

[ [~f ] [ VX a%’
wuvaantduwilszianaig 9 Taaat

RLIAINA NI NI IHI LUIANUWIALRZUTLANDSNIN

=  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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1) Embedded Computer
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2) Personal Computer, Microcomputer
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* WA INURAVVWIA LANNZANEIMIUNNTITInUTEIANGN 9

LB Desktop computers, Notebook computers,

Game consoles, Mobile devices
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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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Fujitsu K Computer, @Kobe, Japan

Cray Titan, @Oak Ridge, USA

Image credit fijtsu.com, cray.com
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ASCII (American Standard Code for

Information Interchange)

TMANIAIFIBVBIAUIF BTN

a
wanilaswansgwing

wd Ascll IFunwanaszae 9 laun
GAIBNHINHIDINOY ALAY WATAYANHIE

Twszuueanfiaeas uazn1sdaans

IZ% GIONHT A UNWAILIAVZIWEDY
1000001

Original ASCll 1% 7 bits

Extended ASCII 1% 8 bits

wagaiuszuuﬂauﬁama{

WIanuszuadn (ASCII)

Binary Binary
Character code Character code

A 100 0001 0 011 0000
B 100 0010 1 011 0001
C 100 0011 2 011 0010
D 100 0100 3 011 0011
E 100 0101 4 011 0100
F 100 0110 5 011 0101
G 100 0111 6 011 0110
H 100 1000 7 011 0111
I 100 1001 8 011 1000
] 100 1010 9 011 1001
K 100 1011

L 100 1100

M 100 1101 space 010 0000
N 100 1110 . 010 1110
o 100 1111 ( 010 1000
P 101 0000 + 010 1011
Q 101 0001 s 010 0100
R 101 0010 * 010 1010
8 101 0011 ) 010 1001
T 101 0100 - 010 1101
u 101 0101 ! 010 1111
v 101 0110 . 010 1100
w 101 0111 = 011 1101
X 101 1000

Y 101 1001

z 101 1010
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. TAN Kilo-, Mega-, Giga-, Tera-, Peta- Lﬁ%@’f%

A51913suiisy 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) 1024 Terabytes (2°° Bytes)
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*  WiIgSUZaya (Input Unit)
* wigdsENIaNanais (Central Processing Unit)
*  WIHILUEAINEA (Output Unit)
< %HIYANIT (Memory, Storage)
- ¥WIEANMNDINAN (Primary Storage, Main Memory)

1 [ o
. ﬁmmnnﬁay‘amsaa (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. ather hardware— such as a modem—

that are in an internal format.

MICROPHONE - . i HARD DRIVE
ls]sg:e l:iﬁztu ; [ L Located inside the
3 system unit and used

- to store programs.
FLOPPY DISKS . g and most data.
Used for storing — 3 = 1 |
small amounts of 2
data for backup or .
to transport data P P
to another PC. <X
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 into the programs and store large used to make on- Reads from and writes
computer. multimedia files. screen selections, to floppy disks.
Image credit sidra
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Storage

Hard drive

Removable

storage

Optical Disc
I

Input R Output

v
A

> Unit Unit [

Control Unit (CU)

Arithmetic and Logical Unit
(ALU)

Central Processing Unit (CPU)
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1AL
- ARILTUVBYA (Input Unit) -

e« S

utluanw (Keyboard)

UHWTDIANHA
(Touch pad)

PR Al

Talasinin
(Microphone)

wnd (Mouse)

¢ o ' L A = ' eTy
AUNLWD3I (Scanner) LAIDIDINANLYWBIND LAIDIDINUIILARA

(Fingerprint reader) (Barcode reader)
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- WikIBIULBYA (Input Unit) -

= ' o = [
tAadanaNYITRANLNLKRAN

Magnetic Ink Character Recognition: MICR R
(Mag g ) ST N
o -
e =
e ForySixTouserd Foururered Fity -

* Doliars and Fifty Certs Only

‘a; s amoso ] \/)

C ' < <
LAFDIDTINANIINNIIA

(Contactless smart card reader)

G ' a' ¥
LAIDIDTIWLAIDIUNIY AU

1TvauIHEA201T
(QR code reader)

(Optical Mark Reader: OMR)
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- BgUsTaIaNanNans (Central Processing Unit) -

Central Processing Unit (CPU)
*  AwINAWNILIEAIANAMNYAAIH
i muqmzuudw 9 maoﬂauﬁ’amai‘Tﬁnnwﬁaﬂﬁﬂaﬁuaamﬂé’aaﬁu

® Qﬂﬂ%’]dLﬂ%‘ﬁﬂﬂaoum%oaiid&l (IC Chip: Integrated Circuit Chip) TIa19ANI
#“1HI8AMNIN (Memory) uazaumaﬁﬂmaaqﬂmnﬁsanﬁ"m (Peripheral
interfaces) agin%%ﬂﬁ%

*  anisznaumanilzlszulana (Processing units 38 Cores)
NNNMABIKIIY 138 CPU Uszianitan Multi-core processor

- @288191% CPU 209 Intel 3% i5 i @il 4 Cores

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

CPU U52NaumigniignIsnIewnan 2 iy aa

1 3 [
WhIBANNTITWIALEN
fagln cPU

*  %IVAIVUAN (CU: Control Unit)
S 1 7 V1 o T E R b RS TR RSP PR P BT

- uRunslaRand1tayaIznIeALAa3 (Register), Wikda
A1%20b (ALU) Lag %ib28AN31 (Memory)

*  RUAWANWIWUATAIING (ALU: Arithmetic Logic Unit)

o v das v . a o ° -
= vninfsdayavin Register Lilarin1s@IwIBNG %30
[ v & .
wWisuisy uardsnaansinuliln Register
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F3aU3
- BWHIYUEAIHA (Output Unit) -

(AIBUEAIHATIATIY (Soft copy) O\ wiknsuaninan1Is (Hard copy)

*  BMNUEAINA (Monitor) *  L@3aINNW (Printer)
+ Cathode Ray Tube (CRT) . Impact Printer :
Dot matrix printer

- Non-impact Printer

- Liquid Crystal Display (LCD) Laser, Inkjet printel

*  WaoALAa3 (Plotter)

*  @1lwa (Speaker)
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- BHIYAMNDT (Memory) -

] o ] [ -~
®w8AINNALLIdaNLL® 2 Uszinnaa

*  BUAWAININAAN (Primary / Main Memory)
1) ROM (Read Only Memory)
2) RAM (Random Access Memory)

*  WHIPANNINE1509 (Secondary Memory)
1) SAS (Sequential Access Storage)

2) DAS (Direct Access Storage)
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- BkI8AININKRAN (Primary Memory) -

1) ROM (Read Only Memory)
1 o =) 1 v 1 ~
' RWILANNINT AW LAD LAY
v & v A v a
- diudeyanilaidasnisunladn

L3

- dayalainie udlidlnimasiiag

2) RAM (Random Access Memory)
1 ° o U A ' [ [%
- wihzanadmanfienanaliiliswuazeutoala
[ o o o { o
- iudeyauazdderaiasraiai Ul szananalu cPu

< ] . v
- iudeyalawnwiznaidlWinaeiaes
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- BI8AININE1589 (Secondary Memory) -

1) SAS (Sequential Access Storage)
Y ® a [ %% =1 o
- daunukazisanlrdayaisaeanasiay
Y R U o 1 A [y ] a' >3 o vy
- msdnisdeyaluwdunieiilainaiasnwrinlaz

T

myusituan (Magnetic Tape)

uaunsza (Paper Tape) )
maunil (Cassette Tape)

Image credit: 3000newswirs, Gwern, Kaseta magnetofonowa, engadget
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- BI8AININE1589 (Secondary Memory) -

2) DAS (Direct Access Storage)
- mansndhisdayanduniidne g ldlasass

«  91ApaTh (Index) lun3TG LRIV DT DUALARZIILNTI

u.uuuaimgn (Magnetic) wuulgaadan (Solid State)
¢ Hard Disk ® USB Flash Drive
* Diskette #38 Floppy Disk ® Solid State Drive (SSD)
LUULLES (Optical)
® Compact Disc (CD)
¢ Digital Versatile Disc (DVD)

® Blu-ray Disc (BD)
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- B2I8AININE1389 (Secondary Memory) -

¢ A 6 .
gniaadn (Harddisk)
[ ] o A v ] [3 o ® v
° nrwrgaINI 'ﬂ‘lm'muuman‘l%msamnnmaa&a

& a ¢ o a [y T & ' ' a
o malwansanan 1 a2 Realdouusimannaizain aenwaguninui
Wayuea 2 Motor

~ 1 ~ U Stack of magnetic
*  vhauuaziiswlaya e —
Spin motor

Read/Write head

Enclosure

Interface
connector
Read/Write,

Positioning
actuator

o o - 1y v - o

mﬂ:umz’m‘lum‘imaaumummz‘lzﬁnu l%a\l’\)’lﬂﬂ1n1ﬂiﬂ

o a o <
BNIEUNN mamslﬁmmmmLﬁumunumum\iman'lﬁ

Image credit. techmoblog.com, I-programmer.nfo
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- BkI8AININE1389 (Secondary Memory) -

=lal =1

BH uaz 7@ (CD, DVD)

udetufindaya flginaluladuasussiaimaslunisamwuay
niindaaa

v ad

. ﬁﬂul’ﬁ"l,umﬂﬁuﬁagauammﬁy

o
a

* CD mmgmu@i 650 — 870 MB

* DVD mmqéfuwi 47 - 17 GB

Image credit integrityitca
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- BI8AININE1589 (Secondary Memory) -

Usznnueasn az AR
CD-ROM, DVD-ROM : l@8waiayalaadioiian
CD-R, DVD-R B dawduiindayala
CD-RW, DVD-RW :IHdgnwuazanansnaviivetufindayasile
DVD+R B dgwduiindoyala uaz wmanzauns

a - - =) q? ] .J

L 8WUUY Multi-session (Lawrang ATIABLHY

1 [=3 q 1
Tuanusiwiaa) thasannlzun (Gap) se1ie
Session %aan31uuU DVD-R

Image credit: sony.
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- BI8AININE1589 (Secondary Memory) -

A 6 .
uaLIaada (Blu-ray Disc)
. Lﬁuaaﬁuﬁnﬁaﬂaé"wum

o lfugsairasnianuaniadn 405 wluluas (nm)

fnargilszian 15w
*  Single layer A1133 25 GB
*  Double layer a27313 50 GB

+  Triple layer (BDXL) A21&3 100 GB

*  BD-R (Blu-ray Disc Recordable)

*  BD-RE (Blu-ray Disc Rewritable)

COMPUTER SCIENGE DEPARTMENT, CMU
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- B2I8AININE1389 (Secondary Memory) -

wiathudayalafasian (Solid State Storage)

[ A & a o (= | 41' d'
o THr9avdiannsabndlunisrinnnaz liddrwafani

[ = [N ' [ 3
b l?.l']ﬂ\?ilaﬂalﬂlﬁq NHNIBABDLLIINIZLNN Llaﬁiﬁwaﬁﬂqumq
k%

I A Ao ® v 1 (%
* i']ﬂ'l@lElW%YﬁlﬂLﬂ‘]J?lﬂQdﬁﬂEl%“ﬂ'l\‘lg\‘l

* 17'% USB Memory, SD Card, Solid State Drive (SSD)

Image credit %4 %, amazon.com, computershopper.com, notebookspec.com
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A & a ¢ o & v a ¢ v 1
1%ﬂ'15laaﬂ’ﬁ€lﬂ€]3\|w1lﬁﬂi%% ANinaasnarTaadaliznavnaiy ) AW LB
I ' < ) &
A213132289 CPU, 211a2a9 RAM, wwzmnuifaga uag Graphic card l‘].]%(;f%

cpu | WesostsTH W260916TH
« 6th Generation Intef® Core™ i5-6400 « 6th Generation Intef® Core™ i7-6700
m processor (6M Cache, up to 33 GHz) processor (8M Cache, up to 40 GHz)
« Windows® 10 with McAfee® Security « Windows® 10 with McAfee® Security
Center 12 month subscription Center 12 month subscription
l Hard drive | « 8GB DDRA 2133MHz ‘ + 16GB DDRA 2133MHz
« 1B 7200RPM SATA 6Gb/s Hard Drive « 2TB 7200RPM SATA 6Gb's Hard Drive
+ NVIDIA® GeForce® GT 730 2GB DDR3 « AMD Radeon® HD R9 370 4GB GDDRS
oDVDRW_TnlenyloadDVDDriw + Bhu-ray Combo Drive
Beads and Writes to DVD/CD)) [Reads BD and Writes to DVD/CD)
card reless Keyboard / Mouse « Wireless Keyboard / Mouse
« 3 Years ProSupport with «3Years with
Next Business Day On-site Service Next Business Day On-site Service

Optical Drive

0\ MAJYBNEIMSADUNILNDS
. COMPUTER SCIENCE DEPARTMENT, CMU
¥/ ausnnmansd unaneduduilng

a 6
dlidazasnaunitanay

RABATNLEAINITRM® CPU 283 Intel 6™, 7, 8" Gen Tua291] 2015 — 2017

ADVANCING MOORE'S LAW ON 14nm

2H'15

6™ GEN

= i 0/ S 3 072 p* — 4
(intel ]5 / ]5 / ] inteD |l
CORE i7 0 | BETTER 03 e I
I i T i & i or i

inside” PERFORMANCE PERFORMANCE %?r:lg i7
= A on SysMark | 1l on SysMark en Jf
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A28819n159113n CPU Us2tAnane 9 2a9 Intel 1w Generation 1 7

Alpha Suffix Description
Desktop
| Intel® Core™ ' -- . processor K Unlocked
Dulud (Drmd | am KU Nemerc roduct e o )

T Power-optimized lifestyle
Mobile

H High performance graphics

HK High performance graphics, unlocked

o Intel Core i7-7700HQ (2.80 GH2) o(intel core i5-7200u 2.5 GHz) ! HQ
+ NVIDIA GeForce GIX 1050 (4GB GDDF . Force D

+ 4GB DDR4 + 4GB DDR4

+ 17TB 5400 RPM « 17TB 5400 RPM Y

s 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://lwww.intel.com/content/www/us/en/processors/processor-numbers.html
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Haneuls

w'd'elv o

1 { o { @& o a 4
b a')%ﬁﬂ"lﬁﬁ']ﬁlﬂ%ﬂ']aﬂﬂ ﬁﬂ?ﬂ@ﬂﬂ'\‘iﬂ'ﬁ'\%ﬂﬂﬂﬂﬁ&lﬂ?W\ai

o o A a 3

< -~ a 4
o duldsunsaniagacmdsnidisnulag nsaeananes

AMEN T AR Lﬁﬂuqmﬁ'\&'ﬂﬁ

a s o a a ea
s E!ﬂ?lﬂ\‘lﬂ'ﬁﬂ"]‘[‘ll‘itlﬂ‘i&lﬂEJNW’JL@IG‘S aqaquslﬁﬂaqugmagﬂgumnqs

. mi:ﬂzmﬁ' 1 (First Generation Language)
. n”n:m_qlﬂ‘ﬁl 2 (Second Generation Language)
. ﬂ'n:nglﬂﬁl 3 (Third Generation Language)
. n’lH’IQﬂﬁ 4 (Forth Generation Language)

. ﬂ’l‘i:ﬂglﬂﬁ 5 (Fifth Generation Language)
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AMBIADNNNADS

n’nsl"lsgﬂ‘ﬁ 1 (First Generation Language: 1GL)

[ 1 a
* wnanuasnIBILA389 (Machine language)

[l
o 1

*  @dene 9 vzagingiiaagiuaas dioota 0 uaz 1

H [%) ] (=3 J ]
o Taandawainrsasulaagirssiasa Lﬁmmnﬂu’mmuqﬂu CPU
a Aa aa Y A 1o G U ~
snsadanauazditewlanni lisnindasiandanie

* qadauda nmagniaznisun i laavinlagiuin

. ﬂ'«aqu”uﬁ'a'lﬁ’lumnﬁyuiﬁﬂﬁﬂu Machine level Lﬁamuquﬁaﬁ"ﬁ'ﬂu
JLAUANIVDITTUY bB% N1360 8% Drivers SWIUAAGaNY Hardware

1st 2nd 3rd 4th 5th
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MBIADNNNGADS

n'nsl"lsgﬂ‘ﬁ 2 (Second Generation Language: 2GL)

@ ] { A [
® Lﬂ%ﬂquﬁaﬂﬂ']ﬂ']ﬁlﬁﬂ?%ﬂﬂﬂﬂ ﬂ'l‘]fl"lllaﬁlsﬁuﬂa (Assembly language)

] [
[ o

L o ¢ A [ A o A &
® e‘ﬂi WANWIW KID AIDNBI LNWHNAI GYIL‘]J%LE\‘UQ’]%&EN
«  Symbolic programming language

- .
o o Assembler Tunrsuilalwtdwnsiasos

10110001 00110111  ABUA3B9
l Tnandaya 37 (311 16) (U0 register
B1 37 =
l - 15( 2nd 3rd 4th 5th
MOV CL, 37h ABLDALBNUA
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MBIANNANDS

n’nsnzgﬂ‘ﬁ 3 (Third Generation Language: 3GL)

[ ' A a ' a ' o P %
o dwnguzasmsiidanauanaiseingai 2 adesaon tivali
v
Programmer &ansatdanlisunsalagzaindin

= Aa e ¥ o [
® N‘l!ﬂﬂ'\'dd‘i’l&l ﬂi&mz@)a']ﬂﬂ'ﬂ%ﬂ"ﬁﬂ"]adﬂi]‘]ﬂ'

L% include, case, do, if, else, for, goto

* 1% compiler lun1sudaslindn Object code 7 cPU 1 laley

*  madasngain 3 1w

1% FORTRAN, BASIC, Pascal waz C

1 st 2nd ‘ 4th 5th
MAYIINYINISADUWILNDS
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AN IanS umanedudealnd

AMPIANNILNDS

Mu18ai 4 (Forth Generation Language: 4GL)

o oW lidianalnaldgenunisvasunsdannde lagikuns
ANTTAZLIAN W399 waza1lrae Twnswawildsunsa

* WA HIAAMANYILBINUFIUTaYA (Database) UAzN1S

ﬂizmanaﬁaga (Data processing)

*  @2081917% SQL (Structured Query Language)

1sl 2nd 3rd ‘ 5|h
NAJYIDNYINSABUWILNDS
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e/ prusnenmans umanodudulag

MEIADNNNADT
mmqﬂﬁ 5 (Fifth Generation Language: 5GL)

@ 1 {o &
* 1unanwaInI¥dnLln Constraint-based programming

o g a = -
* anWakIURug a1 madiauldsunsaiaunladyni asnsa
lxsnsszySanlaldnulusunsa unuwmsszyisnisunladymwn
asldnse 9

1 P (% a 3 a A 'S
v Qﬂ&!\?‘ﬂ&l"lﬂlwai‘ﬂﬂﬂNW'JL@Ia‘sa']N']iﬂﬂﬂ'uﬂi']z‘ﬂ Llagllfﬂﬂﬁqjﬂ"l
Tatas

o fanangadasnumnaluladnieawdyyilscaus (Arificial

1 st 2nd 3rd 4th ‘

Intelligence: Al)

*  @2881917% Prolog, OPS5 Waz Mercury
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Uszinnvassonduas

" gandwlsszuy (System Software)
o a & & ¢ 1% ; ;
¢ AANIUASAIUANADNNILADITIIALIT walw Application software
aasanwlaagrefilssansan laun

1) Operating System
2) Language Translator
3) Utility Software
" ganauasilszand (Application Software)
. Lﬁuﬁaﬂﬁuﬁﬁgnﬁ'@umﬁmﬁ'aslﬂfi'a'm‘luﬁﬁmha 9 laun
1) Special Purpose Software

2) Package Software
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- System Software -

1) Operating System (3zUUULAN3)

[
=1

6 6 o ¥ Ao o
. Lﬁ%‘ﬁi’)ﬂﬂLL']??Z‘]JIJYWI"IW%'WIQ@ﬂ”I‘SVIiW 81n3 (Resource) 2849

LsadnaNNILaas

a & 1 6a '3
- TWuSnsfingmunizasia (Service) LLaxT‘iJsLmiszanm

(Application program) 2= Windows

L;EU_X@ ‘ U freeBSD,
Mac OS
‘ redhat sofz:‘rlfs

£=9 Sun Cobalt

« @289 Microsoft Windows,

Mac OS, Solaris, Linux

Image credit: assignmenthelpsite.com
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- System Software -

Q : a
2) Language Translator (@2udan1i#1) Aninnudansiaaaiieas
=& U @ a ¢d Ao o o 1 [
ik idnnsiaauiieasanndanuraigfaIns wusaantiln
1. Assembler
wilan v uasmaud mdwnsasas

2. Interpreter
. - ,
Ll,ﬂammqﬂﬁ 3 lihfuwnwasas

) L
G[‘I?Maﬂﬂﬂillﬂaﬂ%ﬂ&lﬂﬂﬂﬂd’]%@n&lﬂ’l aoﬁazussﬂﬂmaaﬂmmmn IN

3. Compiler

{ [< q 1 o
Ltﬂammqﬂﬁ 3 TuidwnrseSasidwf@aany Interpreter

& [ . 1 y ° o
173 5udanslusunsaliiiln Object code nannaziinluvinan
1 = >
IB3WLAEINU Assembler
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- System Software -

3) Utility Software (FaWdursassailszluni)

I3 6 A 1 a '3 [ 1 - a r'd
Lﬁ%‘ﬂaﬂﬁtt')i‘izﬂﬂﬂ'ﬁ')El'JLﬂi’l%:ﬁ UIULLA9 B3I ALFADNNILADI

[}

Deleting data Disk

defragmentation

User accounts
and security

O a:s

Software updates System cleanup Encryption/
decryption

- — Microsoft™
S5RR Secuvity Essentials F- Secure
2010

- v@&-vnfﬁss‘ Msas?,az
AVIRA

7| g

e

Image credt: bbe, learmitwithmre.co.uk
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- Application Software -

'
=

. . e g { 1 [~
Application Software ﬂgnwmmm%mtﬁah?a'm gN1snuusaantin

1) Special Purpose Software

‘l%’m%mmzmo‘l%qiﬁamaﬂixm'n L SUIANT WIIATINAWBAT

T‘somuqmmwnsw

2) Package Software

- Havesranauls HoglHemarnnsanniluan wiade lulzwlea

u

219530 N LI Application suite 1% Microsoft Office

$ ¢ ¢
BetlsznaunlasanaulsUszinn Document, Spreadsheet,

Presentation Laza 9)
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A A Y A A %) Y] A 6 1 [~
> i.gﬂﬂaﬂ&l‘ﬁ%']ﬂLﬂﬂ?ﬂﬂﬁﬂﬂﬂﬂﬂﬂ?t@lﬂ?1“'3']%3L1J%ﬂ']5

W N1IUINIT NIDDNULIL KID N3 1T
qﬂmnsmmsmm\aaamﬂu 3 mjw leun

. najuﬁn‘%ms

* naail mnaly
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a A 6
NLNALLS

1 Y a
NANNUINIS
9 u
° a v A a [ a ::5 a::' [ a ¢
uﬁuﬂﬂuswrm,a:@luanswmnsnmmwnmmnuﬂaqumas

Tinadsslasigogn
¢ MUBALAKITI UAZAIATFINA 9 THUSENUSDBIANT

® Manager, Chief Officer
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1 v A
ﬂQN E.lll,‘IiEI'Hi"liy
a &Aa 3

* 'a'mszunﬂaqumas'uﬂs'lzmtaxmﬂmﬂmum
* aammmtauﬁﬂufﬂiumu

*  WNIATILVLATEBNUULTEUL (System Analyst)

* Wnidanlidsunsa (Programmer)

hd 3mm%aﬂﬁm§(80ftware Engineer)

[ & Aacd ..
*  gauatiwatisn (Network Administrator)

1 a I
*  FUNABAADNNIADT (Computer Technician)
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naal 1z9una

A va Y

L% I3 ¢ A 0o w®
- aswmsardursuialsunsudnSazuiidawaanuuuanle
[ v a a 4
- aldnnusyanisinahazasnannines
o v A ] q?
.« ENITOYNHAINNIN BRI BT
U a 6
- AlZueaaniiaas (User / End User)

- wnnsuilfiinnismannaLeas (Computer Operator)

. wﬁm’mﬂ'%ﬁﬂfl’aﬂa (Data Entry Operator)
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