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* CIR: Current Instruction Register/IR

(Instruction Register)

* AC: Accumulator
* MAR: Memory Address Register
* MDR: Memory Data Register/MBR

(Memory Buffer Register)

* PC: Program Counter
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M @M (Cache Memory) :
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I @ICE (Cache Memory)

* CPU 8 RAM'T TS| It Fifore wwaifs i (e |
o SIFETA BIZN: AL (ICET qF FSTLH |

« FEFFS (BOIF 9 (T FAFe] ©Io! ACAPL OF &) D228 qI<id 2ot
Y TR & qIte |

* Cache Memory - FE “f® AT T I<2© 2| THoIf® F9g
(256 KB) @32 I QIITFIo™q (2 MB)
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A4 E (Primary Memory)

. ofafofS: FIThiaa a4i9 e AEeTe wN (RAM) e «ifdfbe| @q @199 919
FfRFe3a (i@ (Semiconductor Memory) | @6 S ISiEs @I e @ex |
. T 8 A: At IMAERICTT ¢ e 5o A1 WTTH WBIE WIHATTIRD A3
G | GG I A WG MBCEHAEPICES AN G PifHgS-«g anfdfes ¢ I
AL AN TP A AT |

o (TNIEE 4&: At @6 TR (Volatile) it g Giefe | @idfi], fawge 5 ¢oieet A
SO I 1 20T GO HAEHo Fhe] 62 (- I3 |

. JIEANEA: 93 TS @F2 AN © %l (Read) @32 @& (Write) TF| QTS BaTsie
(AN, 23978 RO TH e (CO Qe (Tl LAfGFAFHEAT Felwe] GBROT HTF 1 27 |




RAM (Random Access Memory)

» Gfofae Y oo FAE F68 G TNl I F1 A7 |
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Classification of Ram

DRAM (Dynamic SRAM (Static

Random Access Random Access
Memory) Memory)




DRAM

« DRAM-4 (T5! (KB o 1 3) 43 AT & FHAfHALS
(Capacitor) 2 T 2 | FHAMGT =T (=D
JHIfIE e, T B 4d A | 58 ST 2@, @3
PG RSTEE Bier Fce Y A 716 (Leak) 2@
TN A1 I3 (BHT [T Y I, T
JFATCOIRCE CILICS e Fens A9 GBIce favier At
A sate =1 ey @t 39 A4tF =1, FAmw
™ 2o 27, O GiF R @ 2T |




1o7: 3 GAferta ¢ o6 Fenfiea frca » 76 tofv =3
ifS: A e e e Gt fogh! Aeeifod

TN 8 TR GG ol T4 T W T TR @ Gienfy ok
I (High Density) |

I AN FPACOIE (@ 8 T&i9 A v & i (Main Memory)
IR 4, ©f eTe DRAM.




SRAM

- oo 7l oo T qi3AiE <G g=e e

« Metal Oxide Semiconductor M@ SRAM o T4 =7

o A2 ACPIES (SO I (NCNIR (Cache Memory) €< @fEPOHE

(o A0S SRAM 32T 341 27 |




ROM

ROM-43 %< 211 Read Only Memory |

Gf FITOIET AL IR (Primary Memory) @0 92, [ IwiHeice @t g2l oo
RO AT AT |

a4 (IFEFTR:

. B ifS: @b @B B (Permanent) IfF |

- il (Non-Volatile): Uit @3 ‘F-co=BIRe (e | wifie, fwye svecae fftes 20
N FACOIT 9 FACENE AT (OO(FF O (B I 1 |

- JFIEA CFF: TN TPAES, 93 (NN (ACF 02 wyG %t (Read) I, &8 Aae
GER AR AT g A (g FTATS (Write) 1w s<ce =I1ta =1 |

o« WMIFEPT: AT TIoT SFET A9 ate 2T Random |




IS 8 JIRE:

- TSI (Firmware): ROM-9 FEFe (AT O E[R (o
T2 T I @S W1 93 F (AN ‘Firmware’ I 23|
- 362 (Booting): FMITHIF Bie] Al 3516 AT & ATASHIA NIt
(@F: BIOS) ROM-4 A<AFF® AItF | FCHE O T4 93
et ROM (AtF RAM-9@ FTIE 27 @32 F{SHIF 75e] 27 |




* ROM (Read Only Memory) 2¢1€ @6 RAM (Random Access
Memory)-d¥ TCOI2 @CFICT SICGH (ATF AL TIGT S AT |
A1y Y QFOIZ—ICH (&7 AR, AN (&7 A 1



ROM-E9 QF10oM

- MROM (Mask ROM): ¢t tofaa a3 (@i 7=l ceials 41 27 @R Ad 99 e
IR A1

« PROM (Programmable ROM): «ft S92dai€l @414 (2lai Face 2Id, fF8 @Fa19 @12l
QY (AT O QI (W=l IR «11 GtF OTP (One Time Programmable) <1 23

- EPROM (Erasable PROM): =¥ aitaies &fetaedt a4 (Ultra-Violet Rays) I92F
I AT O] YR R (AIQN 1 78S |

- EEPROM (Electrically Erasable PROM): «ft (&% ©F® | «Ts (Igfos ALT©
(Electrical Signal) 9219 33 ©2 (Rl 8 2F13 (2 ST I | oA (ATGIZ© Al NI
IMC @B A4S FZ© 23 |

- EAPROM: ¢ft ST0I9 (At =1 Y(e12 e 2f<itad Mo o2 Ao 41 I |



Classification of ROM

MROM (Mask Read-Only Memory)

PROM (Programmable Read-Only Memory)

EPROM (Erasable Programmable Read-Only Memory)

EEPROM (Electrically Erasable Programmable Read-Only Memory)

EAPROM (Electrically Alterable Programmable Read-Only Memory)



ARF (NI (Secondary Memory)

(A @ ©2F MY FIATOIE ALTH F(F AAF & @ [N 49079 (Twie I7zo
T, ©ItF GRSl A AT (eife 36 1 @b Agqaere I Afoikite, ofss

o WEAN: @it BI#2% (CPU)-93 At FEHE AgS ACE 1|
. ifs 8 T «b AT @WIRHF T qFte T, T8 97 O (RTFTo!

AP Q|
- [SaEtTel: @3 I =TS FEATHR P Wed (I FAEfte ety

ATHEIT S0 O LTS 27) |



JRQYET (Fq 8 HEAFS TN

TG 49 TS oAb PIeow, e ©ibl H1ge W JRIEF (eias
(Application Software) 3% 2T |

FfSfAE COIES: AP IO JIF FA0R 1 O« Gfelie ©f @
CATATNRTET QG SNl FIT 27 |

8. TWIzgd: 2eft® (Hard Disk), 3™ €% (Flash Disk/Pen Drive),
qAGME &% (CD, DVD) 297w |




Floppy Disk (Diskette)
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Hard Disk
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JC[ecHS qerFTel oo oft IR eawei eoid o e

>. Disk pack in disk surface (fSt%= ©te1a 722): QTR (T e
TSl (MATS G 91 GFIEP (T HIFfo A, AL 2ot (Platter) e

. oAb 2IBIaa 12 A2 (Surface) © =T I |

2. Tracks per inch of surface (& 3f%ce Hitex 7e): dfelt f©F
2GR 82 SR ete e e wiw Alte, 9miacd §iF (Track) e |
9. Bit per inch of tracks (2 Tt [6a T9g): dfslG Fitea At M=
@9 TP B (0 A 1) A A AT




Storage Capacity Depends - Disk pack in disk surface,

Tracks per inch of surface, Bit per inch of tracks.







SSD (Solid State Device)

¢ TP A Y I Toooifed |

e JTCHT (O o @ ([ Tw |

o IC @9 AR Flash Memory IR (S

(TO! HeTHe] (S |



PenDrive

v &1 2t S G A6

* (GI2CS EEPROM <214

34l 27 |



CD ROM (Compact Disk F Rec
Only Memory)

*Optical Disk

* Audio, Video & Text




IDAAD,

Digital Versatile Disk/ Digital Video Disk

yq T&ife *[(® 99 FAce 2

Blue-Ray efefrs Soo f&fd (@ ke Fdce
AT |



7

OIRATET IS (Virtual Memory)

o« FMPTOE W e (I 2Tl ARISENCe! eecRd Gl IR
(A, AP PPATOIHT OIRAF NCIE (Swap File) F=1 23 |

« T QIRATFIOIF R (I 92 Afolae (EIRd AE 27 |
o GCA02 0 Bl ffge 23
« SR CNIEE Ifasie efecsa “’ie =" 877 Fod e




CAmNieied EOItaS
e

. LA @IE - RAM, ROM

o PGS GNE - Hard Disk, Floppy Disk,
Magnetic Tape etc

» 9GRS GG - CD, DVD, Blue-Ray Disk

etc.




(I ZAfFNT @FF (Memory Measurement Units)

<6 (Bit) - F@oN GIF
. TeAAfg: 3¢S Binary @2 Digit *% gita e vl 2=t Bit |
o JLG: A A A@oA o (H7h) G S (4F)-F G =1 =7 | «fbg e
AT FOON G |
. SJH: TP (0 YTST "b" 7 AN [N 7 |
. (OICOS:
.o f35: {95 (oItv& (Low Voltage/Off) Hta™ <ca |
s f35: % (Sitv& (High Voltage/On) fHtwx <51 |




W (Byte) * Each bit represents a signal.

* Each byte represents a character.

bit
~
1101111[0[0]0] 1
— )




I35 (Byte) - IOIOC G

o ARFFA: b 96 f[{CeT » A136 23 (8 bit = 1 Byte)|

. O FIN: > J130 A b [6T ¢RF WCE6’ (Octet) &0 2 |

o PIFM: ATF JT 099 "B" @I A F4A 27 |

. IR ST 30 WM Mgee ST =9 I Character (@94 A, B, 1, ?) &
A 2 | FCHIER (NI N IR ST Were A6 (Byte) Mexg =19 w41
7 |




* IBICOT ife o 27 /B-«a (Mb - Megabit) |
o (NCITE QA1 CBIAS Al 2 ARB-9 (MB - Megabyte) |
« 714 b = bit Y92 B = Byte |



¢ (Word)

FICHIT QI T K0 N Fie F900 Altd A 4™ F4c 719,
It SAC (Word) 1 * =T |

R (G (I *THg (B G0 ALYIF *% (¥ (Word Length) 3T |
STABAA: LS »o KB A1 2 126 et » AT 27 (16 bit = 2 Byte
=1 Word)




SFCAT FTHIT S ST e do [ (2 J126)
TYfE FICHIE (L8 6 AT » FAC FyHTS 8 G (b A136) |




o (TCIEE Foos g3 KB | O IRREE Feq 1 FIRER H2&q @RICS

P NI KB-(F AT a3 491 2 | "PHoy GFF /90, ©F

T TN T 2T 3G MNYTAS [Pzt (KB) (e 9

@ﬁ’_ %-.27'///



4 bit = 1 Nibble

8 bit = 1 byte = 1 Character

Important

16 bit = 2 byte = 1 word




Memory unit Description
Kilo Byte 1 KB = 1024 Bytes
Mega Byte 1 MB = 1024 KB
Giga Byte 1 GB = 1024 MB
Tera Byte 1TB=1024 GB
Peta Byte 1PB=1024TB
Hexa Byte 1 EB=1024 PB
Zetta Byte 1ZB=1024 EB
Yotta Byte 1YB =1024 ZB
Bronto Byte 1 Bronto Byte = 1024 YB
Geop Byte 1 Geo Byte = 1024 Bronto Bytes

Memory
Capacity



Memory Address

(T &) (T SCAPLTE H(WS Fie ACE G BT el
TCT ATEEE 97! A | (NI 93 IJIIICE (NI oG A0 |

M2 Qige 91Ee AN ST & (W I 2 8 AAE@*«(Read

Operation)

M2 QI Tod SAT ATFS FACE 67 W A120 I (Write
Operation)




(TGN SIeg™e (Memory Addressing Calculation)

I e el (T SO FAF G o6 WICGA T3 AT
Ol (@9 FA9 T (20 @):
° ﬂ@:

QAddress Lines= \Memory Capacity (Bytes)



1 KB (1024 3135) =210 3of6 SN2 &eH |
2 KB (2048 Ji35) = 211 53f6 N3 e |
4 KB (4096 q135)=212 330 =137 2o |




2 ft=RIR6 (R address F4IF &G F©10 address line AIFI?



AT FF T 8 HARF BIRY (Clock Speed Calculation)

o« APTER 9IS WAl W FF P™ICC (Hz, GHz) | FF 7T (AF G0 ARFH T
A0 <1=\->WFHZ‘>TET@—<W>1@:

1
frequency (f)

« ACPICER NS, f = 4 GHz = 4x10° Hz

e Time (T) =

1
4x10°

e = 0.25x107°






AFo S

o (AAN: (@ TTVICT FPIOOIET ST ANLIE Oy QIFRIRFOIE ASIC!
FAIC |

o F0 G FOISE FMHFS (LA B [ (FICA IS T T &)
FCSTACE ATET I FNFN FAE VYW IR G2 FCCTHET WL AL
RIS

o FITSOIM PIETTE FOE wegald IH - FFo eI |
« BCETRGIS TFT2 ~ADITS 27 - FFoCTIF [l |

o AFLGYIACE FCBIAR - Operational Program J&T 2|



AFo S

o NHEGEIF' *AG AUV GIF FCE - John W. Tukey.
o« NFOGIICIF (M8

i) FCEIET dlfe

ii) 9PN (Non-Touchable)
iii) YOS TSl o T |

- TF6SIF IR (User) U2 CSTIET WK Interface R &
PCA |







oY b e

- - @F (iaifSie o=y @7 =7
o oW Ao SR (2liaifNe o |
- JUETIF ¢ IS (LNATT T PG FoAT Fe

. TGO Ao ST FHTS
OF LIDTFN W I |

@ BeICe “ACH | WY AT S b

I Gy

o THIRFY: FAICABe DN (Windows, Mac 0S, i0S Android, Linux),
I3, SICTRENS 29)W |



QLTI A0S

» WHTFHT 9N @6 FAFCSWR A A6 [ draree 719 I A FE T I |
. TH-BAT (LI ©ORR (=7 2T |

o IOOY AL EAET QeAIT (Alaifaie 72 |

o PN FAF0SWIF IR ARCHITS! SR 25 I 2 |

o IfCEH FFEOGWIF TSI Be1Cs AT 1 | DIty FF0SWIET AR 27 |

. TWIZFA: Google Chrome, MS Word, MS Excel, Adobe Illustrator, Oracle, MS
PowerPoint 2%ji¥ |



| el B

™o TS5 (i

TR grrer

eET 2THFHD

IeoN sy

ceaie o A

ety Hfeet

caafe «febe @ ey

CASE




S, Tcafte ey

« FPATOIF ARBIET FAIF “afe T 3TEHF 3BIKCTA (ATSIRT H(F, (A 761 A1Ce |
. &fSo FPATHIT T*HR AFT® TI- FAiTafbe Fbw |
o« FFOSWIEFT ANADL HAEENR A - FHoT AT68WT|

« GAIAGR TSN Physical Computer 2C® Virtual Computer ¢fF |

. N cre: geiiaBe et st @t T FH3TT (CPU) caiaiw 9412 (Execute)
<PEA |



SACADe o IS

o CPU-GT FI TN F(F @32 (NI @ (FA6SANRE N JIZIA ¢ |

» FILTFHA HFC WL &) SIS AT (ofF e

« TFHSIE AN TA%5 ¢ ATH=5 ToRmcag At A4 T,

CREREIGH

e FHOSE [T, OGRLT 8 Ao (F «de <Koy (e @e
(Load) <¢d AT



Operating System (OS)-99 Worksheet (Frefe)

* User Interface, Resource Management, Security, Task

Management, File Management, Networking, Utility

» AIAE F& (Primary Job): G pcTe w1

e CPU'TA Time Slice'E &fSq Task @ W4 09 I G2 306

FCHET I ACS AFE BIF3 AP T T |



(TF0? qoAICabe oy

e Microsoft: MS-DOS, WINDOWS
* Apple: Mac OS

* Bell Labs: UNIX

e Linus Torvalds: Linux

* [BM: OS2

e Canonical: Ubuntu



I3 (I wAaGe PIeoy

* Google: Android
* Apple: i0S
* Nokia: Symbian

* Blackberry: Blackberry OS



Operating System-a% A

* YHCY; AN OS (ofd Tl 2T (GMOS):
« IBM 704 9IGNS Mainframe Computer’ @< &y

o {OfF FCA: General Motors Research + North American Aviation

* 5598: Personal Computer's &« &Y OS - CP/M.
. CofF 03 oM e g fefesrt o ¢,

e (T V@A™ 929 41 - Intel 8080/85.
o (T FIITOICT AN 2T T4 2T - Altair.



DOS (Disk Operating System)

» Microsoft Corp. 9 TBI® & OS.
- qeffefas wiIcaibe s

o NEOraNEiNe 97 A, a3 AN
GHLF eiais Ao 4 9

e MS DOS - Microsoft
« PC DOS - IBM (SHfe® w=iicaibe o)




Windows SIAICAG2 PEOGR SR OR{tTa i

* Windows NT - Windows New Technology.
* Windows ME - Windows Millennium.

* Windows XP - Windows Experience.



Microsoft Windows

« Windows 1.0: 2% foufefes 3BT O q |

e Windows 95 (32 Bit); &Y Start Menu JI3T I 27 |

 Windows 98 (32 Bit): Windows 95'F @b SH® O |

« Windows XP (00 HITF): A Ty S |



Microsoft Windows

« Windows Vista (009 JIteT): W 8 w8 46 0S. (CHLA A6, BiFee1o -t Windows
Vista 99219 <4l IR |

« Windows 7 (008 HtH): Vista-9d SATEs O | [eeTe: &2 BisfEa 3990 ACATGISE 0S

» Windows 8 (032 HT): Intel €92 AMD-9F 0 {6 MICHFHATE 8 ARM B IHATCTHS

@7 T4 TW 1 Windows 8-9U3 AN A&fSZIAI3 Start Menu IW (ST TV 1 @F IWCE Metro Ul
3 BIZe-T& T e 015 e Sl 27, T JRAFFIAAT AT FEA |

« Windows 10 (03¢ AT): NFGre%69 F6IF OS.
« Windows 11 (03 ATH): AT O




Unix

- fsfrer; e B W32 ofvst f@fo (afodm: @& s79), sopus A

+ 2N COfe el QAR - N FIToCaa e, T8N - FA1F
FPPOOIF (ATF BT T AP QA FACHICE 92T 41 AT |

7 (@ \

o FICHC AT 0S | FICeT; 3S[HF FICaeT |

* (T 49099 0S: Multiuser, Multi-Tasking, Time Sharing



Linux

« UNIX 0S @4 G0 fqe=ig ez qe (6 Karnel)

» Karnel: 9762 PIOERE “@letosEl' | 05 G o SIH [l SR
G HFOSICIT WL CTQIF Cofd A |

o ST O 05 T2 AT SRS F41 23: S5 AT |
- PSS Pty ¢ aifesy *ife== | wie, @l gae FAeRetETs

FAFOIT 29 41 27 |




MAC OS (Macintosh Operating System)

S

« (9 FCA: Apple Computer (005 HITET) |

* Graphical OS.
o FITFFCEI FCHICET &) GIZ© GFD OS.
« Apple Inc. 99 FTEIF IOt T FPATOIR /A T AR T




7410 PIebmE dFiarew

« 3TEIT DI A
o JARFFIIE AL P

o AT AR AN
* G Il eI APAC



BTTE SO SPAICE ARG 00

» Character User Interface (CUI): F-tated ey (fey 3 6137 S

g

2 ST Key 929 T FCORAE ARGHR IAG AR I |

TAIRAY: MS-DOS, PC-DOS, UNIX, LINUX

» Graphical User Interface (GUI): W&, f5-(A¢ IG2F R Icon e

Pu

Il Down Menu-43 AR FHTHIE AT FAT 2V T |

T

299: Windows (XP,7,8,10), Ubuntu, Mac-0S



GARITRIRIT HLR S

o 0/ 2CEIT:
e §F3 AN W T A2 FACS AT
e TUIRY: MS-DOS, PC-DOS, Windows 95/98/ME, Palm OS

. N5 30T
e OF3 TR 4T IS 92T FA0e A

e TWIRGY: UNIX, Linux (Ubuntu, RedHat), Windows Server (2003, 2008, 2012,
2019), Mac OS X Server, Mainframe 0S (&¥+: z/0S)



ATTHCRA ALY SN

* Multiprocessing OS

» Single Processing OS



Multiprocessing OS:

e (@ ARG PIEOT @FEF CPU I A K92 T T3 AN IS O
S IGRDCRRIIGE

« Windows: Windows NT, 2000, XP, Vista, 7, 10, 11 (43 J12 qILF (F1F
3 AT ACATG ) |

e UNIX / Linux: Q&7 NG LTARRT o A *fe*al |
* Android: (@0 @39 NFEGAERR, FFd @b TF6-(FF TP AT ) |

* MacOS: WY« 9 Wik 8« |



e AR (Single Processing OS)

@ AR PEDN wqEig @6 CPU Al d0PTE ACAG FhCS AT |
MS-DOS: @b FAAR GFILT TR ATAT F4© 1 |

Windows 95/98: IWe G Multitasking (AFA N Il € BIZA F41) FAC© IS, [5G
G9! CEYI TCSCH qHIHF AP A Multiprocessing ACAG e 1 |

Symbian (0ld versions): ¥ & (IS IR w893 e dee fee)
CcP/M: «fbs fieee e



7Y I NI S

» Open-Source 0S: (T (T TS AH HC GIRTPE! KA AR

73 [T 3e Afdaey g I]2T FA0® AT |

e TWIRA: FreeBSD (Unix Like), Linux, Ubuntu, Redhat Linux

* Proprietary/Closed Source OS: G (T T3 A qie, ’2\3“2@?@
IO AT (T /I 23 1 T I[N SRR AGToq IR
I B R ACE 7

« TR MS Windows, Mac 0S, 0S/2, Original UNIX




sLinux: SSHIFT Sco! (qts, 78 & (AtF o7 (Clone)!

‘FreeBSD: 3T 749 I¥149 (Descendant), 8 @Gea< 12 |

'macOS: 3THET IHgg 932 AfGF3T UNIX|



2. ooz gizew =a

—~ Software/User Input
* AIIFNS (T-(TCS5 F{TOIF (T | e —
[ 4
) Operating System -- é
* TSI N T @A BIoAw s o @
m | Device Driver

iy

84
y; oemdrivers.com




©. 3°HFG catam

- FEW Ao ffeq @it Waesad ¢

O 1f T

LG KT | E @Qmmoﬂ.
. TIZFM (BF T4 RS

. fo ANfGw Mc%e.é Tl
. fo% s 3oiv



o fCFNCICH=T (Disk Defragmentation)

« FIICHICHS QCIGCHE T (TO! (3141 7Y O (1 F Q4 FTheal
bl aed oy wRel 1l 21 e (uhletE ey T wfem
R At 1 ¥ B RLE B FZAEIE GHfqe FACF Disk
Defragmentation <G |

o Jie: ARy 2 WS FZAYENE GF(@©

o T3 NN T
o 9IS IEIT A




ANOHH @ TG

. PTG [HS oorss afame fTfoxe | sToitag @i
P @32 HIZS 6N Wit s¢d | Bfze w41 =30: ¢\, D:\, E:\, F:\
3\‘);“% ‘_\”(.:l |

- [TF (AT O (7 & Af@ANE Formatting I6T 1 Format 41 26
el O YO I | fCHT 0L Qe TARIN TS FAWI0 1 B




File System

. FATHIET TOCF ATFHY FAT AR S(E Fae] HEON 6 |
THT T3 HEoT @ withg AN:
e FAT16: AE® Sfetow & &K (2 GB) |

e FAT32: WA ©fetow v B9 (8 TB) |
o (GET: [PF GI© 8 [Efq7 (5CF IC (P 9P P2 A FF 7))

o NTFS; TCEI% SFTeY dY @20 (16 EB) A ¢y BF (IBI ¢F@) |

« *FAT (File Allocation Table) *NTFS (New Technology File System)



. e FI5 91 vy Afexisacad
G« IR 4l 7 |

. QN AFLSWIF, iy
AT ST 39fIW




) IF (e
FAFLETI 92







MFS AT S

« THHSF il SR (Foima bifen TR (@ (AT (o 6
AT IR AR Ao T4 AW Al




GG AR HFGSWIF (Word Processing Software)

» FPTOIF FAFLEGIRA R (FICT TFCAD (FTRICER, T2, ALTHel
B ARSI FPAfCere B oD FANE SATC ATIPR 0 o

« R EIRICEARE (TN 49T, QIFIES) Tl FI7© 2 |

o TUIRgd: WordStar (2L%; d$ab ), Microsoft (MS) Word (R
S SO HAte), Word Perfect, WordPad, Lotus WordPro, Latex,
Mac Write.



TG SIS (Spreadsheet Analysis) TSI

» Spreadsheet *%f6d SNfoLfaT @< - BEICAT #ff |

» ARG AP LR A B0 Ies Ga2ia 41 2 1 (@ yiefae
[RZIAR Hnal, Fooroiesel, wfel #{faie<hie, (Ch! Wit Tofiv |

o TUIRF: VisiCalc (2L; 3949 JATE), Microsoft Excel (TR S=I&T; dSdbq
M), Google Sheet, Lotus-1-2-3, Calc, Super Calc, Symphony, Quattro
Pro, Multiplan



qIasFel (MS Excel):

SJFeH (2003 AR): ve, o B @ @I ¢y B T |
FF (2007 8 OF 2F): 0,8b,¢9Y B @ 3R S 008 5 F=



AP FAFGSWT (Graphics Software)

.« IR B M, @l e, TREE Fe ¢ A (ol |
e ol

» Cropping: Process of removing unwanted parts of an image.

«  Stroke: (P (% A (TR ICIK Al (@ (61/DFT FAE CHIF I |
IR

*  Super Paint: ¥ RFF FFLGWIA (S50 ) |

« Adobe Photoshop: 2f€ F™AWIE &= FAR G (dodo HITE) |
CLIETLE

« =R 3™l (Photo): Adobe Photoshop, GIMP, MS Paint, Picasa.

. fEmigq/afei® (Vector): Adobe Illustrator (dob-Q), Corel DRAW.
. Wﬂ?ﬂﬁﬁﬁ Canva, Pizap.



CAD (Computer Aided Design/Drafting)

¢ 2D 8 3D TH N, FU!, KT FIS JIT© GFF HH0 S
I AT SICAF AN |

e TIZEY: AutoCAD, TinkerCAD, FreeCAD etc.



CATSCO*IT HATOSIF (Presentation Software)

« HBT (Slide) B2AF7F FAE & JI7© 2 |
« VCN ExecuVision: 7 & 9oy 2% (ATS06*« AF0CIA (Sobr ) |
« Microsoft PowerPoint: 08 90600 Sia |

* Google Slides: T2 IR G T |

« SFI: Apple Keynote (& IRRFFISIE &), LibreOffice Impress, Corel
Presentations, Prezi (§¥-fofe<s (aAt&5*), Canva.



NS o eWT (Multimedia Software)

» ¢fb TAMIN: Text, Image, Audio, Video (FIF® OF 47 ba),
Animation. ST (A& - 30 WFL® BRI |

« G P (BT 5477=7), M6 72 <oy fefabr Fabes

fafeq 3073 (ofF Fare I92e I =

e TWIZF9: Picasa, VLC player, Windows Media Player, KM Player



File Compression Software

o FCE: IS FIECF (BB FIZE ATS T 2 TBIACADG &©
ZST F4 X |

« GHGIF: IORH FIZE (AP AT A1 IR S 1l |

.« THIRFE: Winzip, 7-zip, WinRAR



(COIAS A0S

. ST G, MySQL, SQLite, PostgreSQL, FirebirdSQL, MariaDB (MySQL-4% &<%), MongoDB (NoSQL
CIGIC)

- fereTE /AR
» Oracle (RT9R @ == T fef)
 Microsoft SQL Server
- SYBASE
« Microsoft Access ((®15 Ifs91ta G2 &)
* IBM DB2 (G127 @ iefpea eeie)




* Google Chrome

 Safari

Internet Explorer

Opera

Mozilla Firefox

e UC Browser

* Microsoft Edge

S Jrefe



Portable Program:

» Portable Program: @ e FEoGWIE Fdq 9L Install/Setup 9K
ARG =l |



Horizontal Application

AL Fler (C5747,

qrefer)

MS Word, Chrome
Browser

Vertical Application

fqWe cori&iRt
AfSDI

faoag Fie (I
AfoieTl, qpiefee)

Banking Software,
Hospital Management
System, ERP




TR

o (T FE (AN BF G2 FPAITHE Cofia AT ENFTIET  @iface
(ROM) BAreIT AIFFS AF OF TS I 27 |

« ROM fofes (e |
o TFHGWF JIIFIA! 20O 7N [F8 TNEWF AT
- AFHSTIT ¢ TSI AN 0o

. I257 J2© FINSWIF - BIOS



qiGe if€dfe (Introduction to Booting)

- 352 (Booting): AT FICHItT WAL PEDH (¢ I U2 FCHIE
JRREE SN FF coea Afewa |

+ 36 (Boot): FMTGIF 351G 41 49016 waid afn )

o WS; FAICAL BIEEA 1 (7I(e1 FITHE 6 FACS AL 1

- 5T =2e (System Files): FMIC0E b5 F4Co FAATRGL FELEE @ ARGF
FIEAGE I (RAM) T8 20® 23, GIRTENE 6 F2e Jf PIEDN Fi8e I |




QT 8 (B (The First Step: BIOS & POST)

o MNEIIT Gy BI7ET T T DICEIT Ty 3/

» BIOS (Basic Input Output System): @it @G FNS[IF A IWIHCEICES ROM oA
AFFe AT |

o JIGT; FHCOF O FAF AT ALY G52 IS &F FCI | T PIEON oA
2Tt @ 96 fHm=afe s

* POST (Power On Self Test): @b AT A6 AL | FCOIT O A A9
FTEWALTE (RAM, Keyboard, Drive) % @itz fF 7l ©F (5% 1 (@It o
A @b 'Beep' AT (T |




S50-919 fC% @ Io3Gi &Med (The Source & The Carrier)

o« JTCGNT (BCPT AT GG (PI (VP FIP7

« 3515-ete fF (Start-Up Disk): (@ fSr% @i+iicafbe Peow at PHIeb wizerete
HegfFe AUF | QAT (ATF3 T3S @T T |
. 5HI279: QTG (TICTICEA &), T T©F (DOS-9F &) |

« IO I (Bootstrap Loader): A6 ROM-9 At G5 (RG cefials |

o« FIT: POST C(*1F TSTF 217 A3 (A ANG Bi5-=not fo (At w=icaibe
PO Y08 (J9 T G2 (W2 (NIfHTe (RAM) GG F¢H |




o2 FFafEa (Step-by-Step Flow)

» Power On: IR ANSAG H25 & FCI |

» POST: I CSIIF = FCH |

- Bootstrap Loader: 893 FZFAQE {TF (A I 0 =6 |
» Kernel Load: S=1tabe PG & @igsl (Kernel) (3G 27 <
FeeIEd FIEd (T

« OS Start: 3PN 9l AR (©F0A & WA (User Interface)|




Q7AItdbe (e 8 Gige*l ©fbe (Modes & Safe Mode)

AR Ce:
« User Mode: T4+ JR2IKHI! Sfifgit== B (@N9: MS Word, Games)|
. System/Kernel Mode: 33« 9#{ita{Ge 100w resmi Hage w63
(VFATCS L) |
« OTF (G (Safe Mode): 4G €Y Be] FF AF(L BRNTPTS (I |
« I JIQYA ZW: ©IRAFT A GIROE( O A SO FrelPeld o« o1 2C |
. JIS: Q3 (T TARTHE AfFH A AFOSWF ENC TN 1 @Y FATHE 5K &)
ey GRS (Minimum Drivers) <% 27 |




o (AT Memory Management Afe | TR COEs (AF ORAE COIES G<e
IR EOIES (ACF G Eitae ZMeEd adfeite enfolr = 23|

. JiCE g9

o« NS @ I [GIZ© e GA

* B PTEDNCE o1 TR (AN FIF FACO A

o AfSib (AARCE FOTE Time-Slice @ O T4 2 1 U (FRBIN 0T |

o (T (AANE GFANL GF (FRBN @F @ oS ARCE I, ToF9 9 &) (e (2
Ready Queue (© R |

* Time-shared 0S U9 &« AJICWR O Scheduling Policy.



Thank You



