W

4 1

~ 0 n'-‘
( -hlvh -
W

fm;_'u .J U“j ‘),}

VR

sl ololanVly doglaall slag (sJl




arabic-0s.cO.Co

- oSl clhol

e el (o 820 dodluws LS 13s oS 0381 pus I o)l all oo
doasio Aot WS 1S5 b aw,ell g@>ledl 8,0 waxg gl a Juewiid|l dobsl puouai
Ul e ple JSeiw wowlRl pgleg axo,dl WV o o pasiodl Jlxoll 1 (69
Lpsapi (sl aupell wheill a=) asls ausell LegiSidl sughid 810> (881 puisy
ayranll 8,01l 2l 29 ran I el L5 oy Luisi 8 Wl (il dusell Lilaly
o (59 Ll 8,65 oo W Y OIS8 05 (o9 @u,ell Joall plage Jowiud ool

0S5 V lg=>)ly sio ladlunall (sJgl weSiw alll sl Ul 0idg du,ell Lglisil
elagi 2lo,l (sl golgiod] Jowdl (suyll @>50ll 1id Sasly Al sl Ol 8.5\l

& a0l 8,93l by o Goirally puoldl 8,95 clag i Logasg lewe> au,ell wlhgill




iz do dapd I pas VU Lol Lagly Lpad S, Lined] 2l S (ol 528l sallg
2055 wlzdl Gwaigo dupidl sl &UiSe pulw Jlos deo Jladl aupidl JgVl
Lia=dlg aili> prowd lewos alll opiScwl oupand]l Olso,dl (sowdipo 1u89 digiu
o LS sasl Layly Gaodledl ) b ol ppUl (el Gugsysll wlis (59 o

oo S3lawVl 3y b JS Jls ussll ool (88 cowlRl pgleg axoyudl G o>
e sl Sgixoll sl (59 8,20 dodluwe gy pdluy o JSe LLSII i

sl OLSJl Sasl alpdl (w89 wloglaolly Vlially wiSlly @=Ll 9859 i,
28lgoll JSs dxeo,d) (surell (su,8dl Sasio 8,l5lg slacl (sl (siBasly (sulile

sl s busS lpio wasiwl (sl cowl=dl pgleg oyl pass all auell
il go aslally aseall ade dll olsl (sudd (sl Lol VI

-
S
w>

2

3

-: LSJ| aoiso

Lol 8Mall aule somo biw ol soll @yil sle pMowdly 5Malls alll oo
oalall GlsVl aiy Jly alssol (sdeg ool

e oSl (ol @asMo go Lo JS Seio wli 189 dseopdl (re Bys Lo ,uiS
wlaubi zuwoyue 98 o g wsell Guisholly Guzorell Lol gogll (59 axo, I
&l.... oLl acled wlinbs |, waSoll adaw wliudsi | s

lolol &) Luly <o ol duisi csdvg syl opbogdl (xd S il wlelll &g
l1o @M log paas! (sJ Jgiws W 8 aall lpiS) 5,51 ola) Jls leubs
5 s ol Jgsl U Lsiud] doabul puadi csle GUSUl (58 Livas> gg0500 oMSI



Jesce (391 audY OLSUl 13 S| suide> S ggngall puwlwly wlo (59
Sl S0 o) @onssioll ol o pasio s3> 92 xRl Gusshaolly Guzosuoll
oo @l JSg pos JS Jolen WSS Jus il dolail axoy 99 Es Sl aie O,

V o Jlidg aso Joleill &S Lgsye uasll Jusiidl ol go cowlsdl isle Lisdg
Log sl Sl (Windows) 3dlgs plail go Logass ase Jolel olowluwl jué olss
S Oy o0 JUd Layly alS pdlell 59 Jo el sl (88 8,580 i JI;
Lavly ailandaig asolu ok Wil elli aidy0 o sutinwng Jusinidl ol Josy
Juis plbs o S| (sle Joss Sl) laiall sasio Gudi gk sle Josy boaie
(Ll plss sle &aio ool Lilbly Ligyis Lidg

Clowl Go 1389 dzo,dl (89 1a> @aiw a0 9 LW b Wl VI s ulS wlg ellsg
agl&MMI@XSM&sMIL;*l_cul_x.aélvg)gllo_cbpfj
13 Jo8l V Ul pasis (sSJ lpsizxo g lpowouai @u8,S pdei aude vz JSUI Ol I
sl Loyl wd a0 Josug a9,i ouwd g JSJls 8,5 W Hlas;Vlg pasidl Joud
LS Lpad U3l ) adnaidl 04 (08 LS walizs V (suis>g auwdlio @598 e wlauli
sllg) Csusll Oloidl o LS Y3l wasg (sl 98 LSl i waS] (sads> il
bzl &Vl o ol Luyss sl b adlsdl @l ol spidl ol pedl 63y )
boig axludl (sl 2,3 8,Sall ol asll &Vl as oS) Lal U Jud «slS ulg

ol JiadU ol ool @y sp0dl 0l I {lasls woolls LlowVl wsasi ¥ asls Jgdl LaSs
iy s s o8 Loyl Iaslg alil sladg 1asls @aoll oS Olowl symo0 64p8 csus U
i Ol ©saws csure plby slisl @Wluo (58 cUiSe waoll @liwgy o

oo liss sy Jusnio plad 8815 (sl LlowV Lyl lasls Waplly 8,Sllg 6,54l
a2l po palzidl o WV Wb Jesy oo Jlipd ;3N 5,8 o Jo )3V acgoxo
el dludlio s Jasy o Jladg pilely dso,lly Jusindl dobil Jlxo (59 iyl
98 Yapll 0l Jgsy o Jlidg wie uiskog ooy wloisS L3189 Ligd wlils
Gl o3>l S8 Ldel lplos) (silly lowVl o 1xiSe oyl Lidyeo 8505 (oulsi
azi il Olidlodl Sasl ade yo 188 VI Gusoio (st gwrd oo Jid yud
11 S slhiodl 118 (08 11 cudedl wlisly oSVl calis! Olg alasill 0id oo
g0 Jueiuil] aabl pwodiy dxon didac 59 sall oo 82,08 Vs LLS)

oSiou Vg Leo alalioll peledl (o sms Lols plle Jusiil dolail pwousi ol @asMo
puondi W3l Ulg i 3325 (59 sV Loyl >0 9l a>lg OLS (59 0> |l
S5Vl slandl (58 LS| b lded ados)l oigy alolSJl @8 m0ll ol Jusiull ol
puoudi (89 53lan sl cxdl aua,S el auogaiw CLSIE (9 UL Jlag sayaell
paouai aa,S) 53lanlly g=1odl o LS dac (3950 Laly Jusisdl dadail @xo g
Jodl 138 gl (58 il (susd9g cameer 48 0gSy Ol Al oo (suinily Jusaindl oda
Soiizll baa>g sl el 89c5 htd Sguw s 1yl Vg alll axg) palls sag oSl
oozl (silixig



- oSN s ol

bowgioll Sgiol) Laly pas! JSuiu @zl (38 B jizoll Sgiwol) asgo LS|
l1238Vlg dcl,a)l Jud 13 ool alkai V logleo (sle Sgizy a5V dxeo,ull (509
: o Lo ST GLSII placew] sle

C/C++dl (sug Layly (sdaow V) guoxill a2ly dlolodl - )

sl cowl=dl WligSog WSty w0y w2 dnglhio ad Lo Elopd - T
Qoghio e Uu9Se el &lase e LSy auail dusosully duiljually
de o) i anls wlhgs gl wisg,w gl Sy alewVl Sy gl Cowl=
adlog alolSJl w2l dnghin audlo opd o (sle Sgiuo 95 WSS U
w2l &y, loeo

walizeo o lpo Joledl @uasSg lpy pS=ill &u8.S9 Lpclgily 8,510 lolodl -
Data Structure c,c Lw,9S Laylg 8,513l 6,151 e w950 2uail Llg glogVl

218 UgSy Ul Joledl wlowlwly Jasuisd] daolasl aslw a9 20 (I glisow - £
(Windows/Linux/Mac/Minix...etc) Jio Jueuiv aodril o Joladl &l (g
Al s etc vl da>VMo go

3mS Wl cuuwsSly S w89 guosun wwily elde (suwan A8 WS, Ul - 0
dayac gwlyg wlinli Az wuy> 28 VST Vlg aldle clislpe wxroly
dacluuoll pladl gl Jio 85lieadlS cwdy @98 wlanlni UeSs Ul Jaasg
(&l po,all &35 @oling wlwg,uall slao zwliy)

9 Wlogleolly &leiwVly jually 3>9 Ul audailly & il LSl ayasad] 5.8 531 - 1
a9 20ll Gas=d a9 O,SS sl Hslandly g>10llg LUSII

Q09 paoudi 84S wl)) ausoll ol G &l > Byei 0L dlde - V
Bgw dyace Xlgd b b Jasis pla powas sSJ 98 Jasuiudl aoll
all <L ol a,S3l

oawaiw Y ) heiwl 8gpa)l (s Vg alll (sle JSeill &leiwVl e - A
Lo W lp>liziiws

e Al sl Ol 8axtog dousw bl guozl) (siliwi wubl 8o

PS3Az 0 5 8ys0 83w pSellacly i wiyysi Vol pgdluw



1995/5/1 aJlgo S oo wliv pudlul doxxo : dud|

Seildl UVl el b : awl

(Al Juo0 &yy900> — dulpda)l Adlxo — b,9.0u0l )

22,9 Aogsi dio 1940 Ll dazdl il o 1 il lgwinol]
Ale 59 axo ] plei Wik 189 dxols waw ] plazkiow] e
Sl axo | aiiiil Olgiuw paos JMs9 asuluddl aw 59 2002
ooVl Jlxo Jl wpxil 2007  ple diog Lpigidg askiswoll Lpogle (o
Ao aiiollg Aiuosl] Aol pole (9 duodall GlwVlg (suguSIVI
Ugid Caidtil adLunl aliglll @al>,Jl 0ad JMs all doxdl  : aseuil
Axo,al) 6 uS polcg

axo, )l Wi axow b Jio asdiswoldl axo,wl blodl : o
wwdipol) Lol o3l boi UL [>90 Wiy W jutg alsapll
Uo Ly Qb U Sy S de [as Il L dgoxo
sl Ul Juadlg alio US| UL Zwbly pgr WIS osla) (suoilg IS

all
ol Ul o Al 0do>9 all Jaou gl sl sl wlell
Basic Jlg PerlJlg DelphiJlg Assambley g C#/ C/C++ Jio

Lua , Jython g Scala Jl &ug Ruby g Python g Visual C++9
6,5U9 Wl Qino juinig 6)9pwiu0 e S>>l wlal Il aslol .NET
axo )| wadlwl (o bode 8>3l Lol wus Sy plasuaw Vi

SV oyl Jasll anoiid aalickoll

*,
o

*,
o

*,
o

*,
o




Laul 3>lg Mysql [ wsawsSl [ JShhsl [ gy yuSed  : wLLJl aclss
W ues ankuVl e anilal ayylxidl Oliabill Joc

1 JoVU 1o Vg lodle g 63020 G 9 &l o olsill
ol Gl Gog 8,31 axo s peles wullwls Wl plsil wJ; b

ol iuxsi sl @zl << 51 wialg XML g PHP/HTML  lgolsil
pleill &> 0 Ul lg> b

Al Juass chogg Jlxoll 14D (58 Wlgiuw dAE o Wik : dolaV]
seliboll clSils okl (89 Jle paiio Sgimo VI

el il>gobg oMl a8lS iz Ul Al Go il 1 s

Al o aoily lpswaid L Ml e ainoly Lo ) wlobbs

Ao )l Wlixo |l Jlxo 59 auo w1 auyell (o) pasill

PMaw VI &ol v gois Ul Juskillg




aylauJl

¢ Lol ol 9o bo

OloS=inlly slielly aug,uSIVI gil,idl o dcgozxo 98 1wl 5lp> o
o Lig dls Ol s @olrl) Jueii daio 1994 lpasy go alasiyoll
ol Lpsiadbeg Lploc deub oy awolidl pusdi oSoug 5lexl 1is Jos
JSlio J=J lasas cows il piazxicwod] gwolyy lod ¢uouwd
ol iz ol 5)ls0g sbic (58 pS=is silly plaill gl g paziuwll
du0 Nl @8lVU Cowl=l 55909 slic 1y Cus> pladl gwld Vo Jusasll
piiwnl| gwld (Virtual Machine) auwodg Jusi' @i ju99i (sdg dopo
Ul bde o sl wlzdlbhaolly pudlasdl o Isace (goludl el uogig
»oloM 88> Jr2uis daie 98 w2 Jaso JSoiy lpxogig oaic b
pSxioll 13a @iy oloVl axlles) Lols pSxio 59>9 wuw S (ibg
Oldeedl Jin) wldeel 1 (sde Joss cu> (Processor) gleoll 9o
aygllaoll awlinll SVl (JI L=ilo JLw,ly (aalizoll auluzdly aslhioll
slo aalSs oy awoldl ool adlesll Wdieiy (sl olgVl dcgoxo (svousis
ool Oy (sidlg yolgVl o o sac (sle W b WL @l zdleol
(Instruction Set)

1,1 Jscad! I Lkl




i -~ &
¥aE ~la! :4_-‘:.} aladl I 2N Y B

II?-*E'IIETT:?' Opcode MedRiH SIE Displacement Immediate
Uptofour  1-.2- or2-byle 1oyte 1byie Address Immadiate
prafixes of  opcode {if reguired)  (if raquired) dsplacament  data of
1 byie sach r . of 1,2, ord 1,2, or4
{optional) - ., bytes ornone  Gytas or none

r ",
¥ 4

? k5 32 [ 7 E5 32 ¥

Rag/ . :
Mad i a
e R Scale | Index Base

J= aebdl 44liSe wwldl @z oSy LIS o a0, 42 @dlaall solol JSiisis
wgSiig . (Machine Language) alVl as) powl W, a2lll 0389 pazwoll JSLiw
Wiod 90, o @ueo audow VI (@ o gdleoll jolgl Ul Cu> 0.1 (o a2lll 0is
oVl (sde ol ydl So= Ul Ly AX Jzwol) 31744 aoysll s

oips JolSio gwoly S adec weSs (sJlLg (101110001100000000000111 )
UeSH Jusiawoll (9 0,u5kig guol,ul pusis dopo UiSe augeall le (59 Lol aslll
pcy delll ol Cus ALl 0id =) guozill a2l wypb i Loyl 81820 adoc
ozl as) (59 asludl 5oVl Wiod gdleoll ;olgVg M= uwol) wlhaizoy lwowuo
- &Vl 800l UgS,

MOV AX,0x7C00 ; Instead of 101110001100000000000111

Jozoll 13 0iusin peis 0l gdleal) (;Sou sim> @V as) (sl alug=i e sl
plg &Vl aely alblsy o (I geoidl @2l i poss Silly (lioowl) goeadl (o
JSciw aoldl bS adec s Seiuoll adle agl 1995 (89 Reoxill Ae pexis
adle wle) ki oo bo wle s 13 @Vl asll ollais! s,m0 sl cuuw cUsg LS|
o€ e e JSin pd gobudl iSs cuzy ++ oudly ol Jio Sgiuol!
Jozg wuSLl oo Isac wlelll 01 pciy iMooy o olsly WVl @) wlobss
sl Vsl 2lizy ald wlall 0is gwoly adlecll s sSJs Seiwnll alall oSl
b e pw 1y geemill gl ol AVl @l Ll bo (sl dynandl wlyaid] dosy
]l ol ael 8,00 Jog=in Roxoll posy a9 (Compiler) p=jinll (sowoy bo
oixsii gdleoll guniwy illy @Vl @sly Lol

el (b uinisdl Jagaiid] din 0V Jasaiall ol daudsg LS o) OV (sizg
sbic dxopy 4aSHy pladVI gosuell (sdeg awoldl o e ol Jueisdl dobil cowdy
pSzio o0 SUlul 85,89 aplaldl sle wlsyioll dclb 8.0 wowlsdl GloSaios
8,513l 8,15V Vlgsg 16,b ;4905 zvonnd] csde 0l o 2Us (sle yaids Vo auwilioll dsg)
&S Jzm 25 JS wowlsdl slic gaom 6,5l 2UiSg 1o ,,mis gblioll 33> oo

slic i (Layen) duzoy @b Lepb sl sl Lo lidg dlisiws s zvol,!



0idg 3,lgall 018 o Joley s8I paziwol) &z, ap>ly L9979 wowl=l 5)lg09
b aaudbll 01d o Waplly (Opreating Sysrem) Jasiuwdl ol couoow asdall

dopo o ol Wbsliell 0id &)l Ul Cusy Stiell wlase e g ] Jse
038 o 83laiw MW &uzoy dp=ly L3995 )l Guai (W99 Jusindl plls polai>ly

wbstell
\..__;--l-l-"-:"' h:.-:l-:i-l-i'-' :.“. b1 -...-é-:';
Banking Airline Web o
system reservation browser } Application programs
: ; Command
Compilers Editors interpreter | | System
programs
Operating system
Maching language
Mictoarchitecture - Hardware

Physical devices

(Device Level) stell sl (sa asd (susl vbb gludl JSeadl (89 zuogo 98 oS
JS9 JWwVlg (Integrated Circuit) alolSiodl gul,idly wloS=siodl o WeSEH >
lpa89 (Microarchitecure) asb aadall 0id sly pi 09 owl=l slizy (sleiy Lo
elsb pgsi (sSJ WloS=inll Joc (59 pS=i sillg (Mircoprogram) laxo .y yplhoi
aclw 8,95 JS (9 posy Sillg gdleadl J51ay (data path)dl duzoy Mind Lpuaabg
Whinllg Lluw=dl 859 (sl WMol (o Guiowd wd= (Clock Cycle)

ausdl o=y o985 pi o9 bo adoc ppde S =i (sl (Arithme©c Logic Unit)
loVl Jeis (sa Data Pathll aadsg OMwodl 3>l (59
iSe angeanll jolgVl dcgozo JSinig (alninlly Llww=dl da>9 (sl LJLw,l el
InstrucBon Set ) jolgVl acgoxo asd guoxidl a2 guouold a0l OM= ol
Soxi > (Machine Language) alVl asulb asdall 0id (swouig (Architecture
Mo 0 LSy bchall solsl Lpad low adleadl lpocay (il @leall JS (sl
wlly Jusadl ol asub asdall 0is (sdug (Device Controller) sbiell wloSxiog
wosdlll pS=ie Ao, ool pgds Ul o Vaud paziwoll (e Sliell Jjeis Jads
ap=>lg 991 pladl VB o8l (sde walo 8¢9 o Sy s> wlalel) plbig Lol
phidl zwly) ewldl asd a>g5 [y read (fd, buffer |, size) ,5.0JL oo

Ul s Jasiud] ol oo pladl gl o HusSIl waiai Vg (oazowodl gwolug
(Krenel Mode) élgdl Sgiwn 88 Joi Ul ey Jasidl plad g6 sl gwol )l
S>>Vl Glhgiall (89 Guds



s el ol 98 o SV e UV s> LSS

Wi Lk Jasid] ol saxo s sll 1as wzall oo ol @i Uges

plad 2o wyyei sle SVl Layl weall oy S5 dcgozoy pasds (o el
okl slic u ill 6o Jusiudl plbs of ale sasall el o oS Juiiul
LiSies (sidly cwl=dl 5,109 slic o Jolail) duogaw; dp=ly 19919 ol 5)l509
sslaall 033 p0 8slazwil ;o

0V Jasainal] @bl (58 Wlowo Lol VI ol (58 card )l o] uslo 4l
oS5 sally conwldl 3109 slic 5 il 5 Jusaiatll dabiil O Lyl U,S5 Lo
ol s5b5 0 Bpanlal BVl passiamell wlalas]

Jasidl ol aoowl Esui a8y W2 Su o) owl=dl Ly I sl @ogasll 059>\
P8 Guunblico ab il gl WUy juc ULl 5L pg8) ozl Ol 5]
@89 9l g Ul (I WLl 01 dzdleny wwlS

oo Sl e o pasiwedl (Ses (sl @izl Jusisd] andasl (I Veuog [uslg
Jasiws ply gy cowl=l Il auwdl (sowld wdg BVl gus=i o9 Wldosll

cswolodl Uysll Olouss)l (o9 =

aall sl glizs S5 g oz asly 850>V colS (1940) @il (8 luasss
oSl Ul L8 Eodny 89 (09 |asd a>ly ol dodleny pgdi il LV Jasis
QLS poty Ul pazsiwodl (sle OIS Wil s &l 99,31 2wl Jusis oo
98 priuodl g8y UlSe lwlw WBlxogy (gaw sills VI aely wlodsdl S
P9 pasiaeo Lol VI cewl=l 8o Joledl aiSoy a1V OIS zuojuedl auss
wle ulS @l aulll alS_iwlly wluol)Jl clodeg 0,k (sde Ugloss 19SS uill
vaoy plg Jraaidl 3> Vlg JsVI oldeace &S5 pg8s Ol (guo,mell) pazeiuwell
&iSo (oo iSo (59 ghhaVlg JsVU Bl b JS Ro> g Jugb w99

Ul pazsiwnll gz boasicg (IOCS: Input/Output System) zl,=Vlg JlssVI
il Jlgdl ol <l Sguw ade s gVl ol JsVU slei ddoc SU pgsy
e LSl LSl cdpw ddosll 0389 dopall 0ips pead) duSall lpigixi

S, 9bog slodell Joc 489 13 LOKS Lud [as JI; bo gudall SU uodssiwsl
ol g o el e cowll




cewoladl Ul wlosw (99 =

lude Vet ull WBUal o 82>y dcgozo (59 Wilbgll guo> Ro i
WBlUaJl oips 83>V pSxily pSxi @8l S,3lg Aauby G Jatig slp=l
(JCL: Job Control Language)  swouw a2l g,k e wwilbgll (sde aygi=oll
e dgizoall i (sl @8ladl slp=l sy aaslog ddllay slpsil e 1iSag
swldl @il 038 (swoauwig @l dadbgll Lass wloglee

owl=l <lsly asdleo]l anlail ki (59 |)uiS ppwl 189 MultiProgramming Jlg
Gxoawd  (Gwildl) axdleoll dobil w gl licoudl ape (889 o)l cUs (59
(MultiTasking)JL (sca o 989 dopo o ,iSol Jusin wowl=dl pg8) UL
U UlSg LV 04D 0claSug podl 898y U g lua> adlhaoll [is WIS Lpidgg
0eSs Ul LSl 8518 a2 Lsanil Slg) Jugind| dodail (soouan @las>Mol e
obd 2L, ol Jssl 10V o @iy wilb sic @l (Al sl Ol ppio Lso9Ss gl

ul s 31 aaudby (sle IS Ui Ll auls Gz Uil oy (9 Sy adleoll
adleodl w wilbgll Ldlei Sl gdleoll HUail Lol wdgll o 5laiwVU pgsi
as),loll 018 cuoawy gLVl gl sV LoV Uil wdgg

oo S| asdleo pdleodl gudniiuny lodie @l (sawis Vg (MultiProgramming)Ju
I Loyl a>lg Ol (89 pasiouwn oo LS| @oas aiSoy W8 wdgll sy (59 aaubyg
850>Vl 8,18 @590%0 98 gl 13d (58 ankuV Lpsp>ly sl adS ol SJ
alS ol 018 J=do wdgll s (89 lpde Jowiw sl willsgll ¢z sde
PpAxio o S| Qi) 830>V LB o 2 wA> bl SISl oo 35Sl
o0 89 panasin alleall pess Lpa9g (TimeSharing) (swowis A>lg g (59
01a dxolly 1389 aJlll asdbell (sl JLesVU pgss 05 lpade Jooll aalby JSJ
9 adleall S @l Suedl pwlas LV Lilgs abg=lo jue s il US]sl 9
o Ol S gl Ol S S,il) 8.8 Jlocel slsb oladl aiSoy a0l 0id

Ulolls Lwldl o8 wlouenuw]l =

Bloal JI; Jlo 1S pssliog Jusindl ol pas Lo JS Jlz b 0lS wégll 1is (sa>
bl (g oo obi s (1970) St wlsolzly OIS il Jolso (58
Wlp=dly wiwol=dly WIS ,id) 048 anluMl giguuis (sde aclwg Jueaudl aolbilg
Jiis 305V Lw Jeolg Jos) dakuiVl 0id 4L (sd d,Sousd] Lavly uogSll
(TCP/IP) JgSgig,Jl pgul 9,20l 99 UL

Lo 8,95 2odl wlpsdl L oo Jusiil dolasV gawgod] plasicwVl lig) s 0lSs
ok (sl daslsl wsly 488 VI Jio geozl) aisyb ye 18 cowlsdl oSy ol

byi8)l 01 (s gl IS8 Ly avlsdl oVl dlos dokal gk (sl iSs WS
oulabioll clJiSs 8,Lall soludly Glwgmall (o MS 1o (soxos crol plai puousi o
Jolg=ll ol ¢oo Jole @lazdly oV & ,Seomsll wlSuidl plasuwl ols) auills
i Lo Syl s Sl (58 8,LaVlg @SVl Gyl 2Mows




sl aladl (58 ulSe (UNIX) BMosdl pladl sMuo pdledl ap i 8,08l 038 (599
asel, aulS s A8 Y =l sle dwis OIS Cus 3 plls Sl Jio Josy Sole
aoboil (8L (59 Sl el (sle Sqixs UlSe (Assembly Language) gio=ill

C) sl a2 )8ib ad oyhi o5 Sl Josoll pusi old sy SJ Jusiil]

sl iy ulSs LuSSedl plb (88wl 1A =) Laras o 9b wilSe (Language
wlell pewl ae wd,e sallg AVl o el agl auls oy plbs Jsl puSigll
ag) vl Jois oo 8o (393l V il ge (High-Level-Language) Sgiwwoll @Jlal
a=iS9 (Mid-Level-Language) alawgio a2l il 98 pu=alld aldle aol 9o (sl
Sl e Sgixy dlJiSg 65>V gloil gaos sde Joss OIS GuSigdl ol wld UL
8ol sy (9 sVl asaudl anlbil e wlslSoVlg wliwowdl o

ol ldleall (5 layyaw Lo Ll 0,80l 138 (5 ol 8,8 ©ap i oS
sk Jlbs cowldl GlilSal (59 seki Ao wldleall gy 850>V Lpygizs
Sloll ol sl olslaoll ek OIS oS Jugindl ol lpon sl wloazdl (ad
59 Oliszad] 59 L, Ll il Sl ezl cowlsdl 8,58 ie il
5 0,005l 50 1rizo Lol il 68 LuSigdl (58 csowlnVl call oSty 0rall uis

JioVl )LVl S5 o) AAS dpazeidly adsioll lowldl cowly oS,

ozl olowl=dl 8,95 ¢ wlolod] =

e 51 azeidl conwldl 8,58 5Ll (56 LS Los lisidg Jul &S uh cansd
Wl 95 G930 o€ Sylee cowlsedl Ol 8,55 caond o> bVl Lpdas o)Ll
ol 8,55 Ly wSalell Jiioll augizes Luuls Sl (6 sl Sy auli,gS
ol VI Cowlg=dl paii o) 51 Jasaindl dolail o (5o 8,001 ie  swazeaidl
ol oldleall Ol LS Sslall painmoll iz plagiwVl Jpws auoly Jusis
oSoy il WYl Cu> o lpy aols Jasis pdd Cllai Guazedd] cuowls=ll
paZuwol) Lpoyass

Jusidl aodail gu,l e wold duazadl cuwlg=dl Jlxo IBM &S i Jg=>> asig
Jg>5 (o @8gxing 83550 WS )uildl plase lS Cus (swasidl cowl=L aslzdl
A aols> il &S, adV sl el gl ae o SJ avazxid]l olewll Bgw
& 289 Ly vzl Jueudd] ol (sl JloeVlg UL 8,15V gl dac lp=o>
el wwldy auazadl olowlsdl Bguw (sJI Jlg3ll W,l,8 wixily IBM as,uw i
<lS o,SJ (Intel's 16-bit 8080) wdgll cls (s alleo &l Jg> duino 850>

9 gwobdl glol wlS i S wolS Lol go Jusasdl ol Ol g8 dau>oll LpadSiuo
las> aldd oS arazid]l cuwlo=dl Jueis dodbil o (59 i s SJ wdoll els
250 ke sz Vg (W 9.9,Su0 50309 o) puse Jur g0 w3les Lpin>
oo &lo sde dga> bl S pdlel sluel w puine Ju GlSo sde asell 11
A=9 > Jw oS 4 poldl kil ol o gl s JS e ,V9s 50 (JI10
plad asell s as ,ual) o>y glol (88 aiSos jslao Vg Juswis ol Wy abwss
(QDOS) e wlSg (8080) gdleol (Tim PaterSon) o,0b Jusiii plhiu &leiwVL
owin> JweMicrosoft «.aasle (Quick And Dirty Opreating System)d |,Lais



ode @acun ©Moass shy>l asig plail i Bea> i ale alilb @llo il
ewol wdgll 1id (adg (1991) ple (58 Us wlSy (MS-DOS)L Qo waoi olaill
cslell Lol VI Jglio (58 e shuill [dgio (sJiio 5lp> 1700

- Jaadil) dalal) e dadia

13 aga Allg soa¥) o3 (e .., Al AdLigSa g Ade dadia g Jail) aUAE iy el ) (3 ki Cige £ Jad) 108 b
2 WIAY s quill b sled (e I ga) Giludia g Ulea 1S uasiag S, 1A Qlisl) & ) pada) I8 Lg5 pa
dnad) Joall JSy Cphaldy e

i Al g (operating systems are graphical) 4 e Jaauds Aaldi) L al¥) oda Jdil) dakiil alina
Craa 1 oL ) 39400 (e AY) ¢ 5ad) 8 Akl oda daa ) Jeals (i g addiienal) cilgal o

¢ Jaudal) dakail ) daladi dag A L

(o Al gl g A g S 1Al i) G gSall g2 5) GaSaliad) (pa BA A 3 e ga S aURS () gy cailal)
(SVENY]

OSy lal) o Jeall A Jadd aUaT Jg) @llia olsd Gl Aakii) A 4ya Ly 5 il 1950 ale b
Ua LSy (e ade 30 8l dliSarg GM-NAA 1/0 Wiy ann

Tl o) Jhdilly rany Sl alai J gl Sy buffers)e psadl) g cllpdail) g gal gl & HLAS ao Ul Jy oled
1) g8 g lall Cpaa jie Ay jle il il JAT8 <<<<< cstean) dad Lguilig ué pddiall


http://en.wikipedia.org/wiki/GM-NAA_I/O

i o oY) AUal (S g8 9 The SHARE Operating System ) SOS oS4 s allai dllia ¢\S af (ha g
(el gl as s L) (S g el el LGS LSl e 3S (S5 Buffer Jb JalS) asadl)

el ) (e LA alaiind) (pa dliSay 315 Llla 3_SIAL aSa) £153 (1 £53 9 buffer Jy aSadll ; Aiadla
S AYI

Lad g Jaudll alai e Cppaabial (i g8 UigSy ¢)f i (pind Uia o\@maemw‘am‘smj

Cilyalail) g geal ylly Sl g 5 SIANL aSal) aUAS

1964 sls (e JaY) agdll A IBM 4S_d dbul s Disk Opreating System ) Dos ' DOS/360
e P9 G B30 (DAL IBIM A8 i cuald duad alil) L JSLal) (lary Jadg

BOS/360 - 8KB Configuation -1

DOS/360 - 16KB Configuation with disk -2

TOS/360 - 16KB Configuation with tape -3

BSIAL Ajlan Wy algeall daatiy zracs W g aSdy (S al 4) Gugall 8 LeBaadl o)) Lnle qaag Al £ L&Y
05/360 (acss IBM (34 039kl aly i gl) (udly AN Jiudd allii Ui (S g

Fixed Base Addressaladiculy algal) sua5 Jia JSUiiall (iany Jag a gl U3 138 slag

Glipdaill 8l alaal asdy (S (Multiple Varable Transaction) OS/MVT Jadidl) allsi sla Ladie 4

e Aggiiter A clalhuaa LS 38 oY)



Program , Fixed Base Address , Multitasking , Memory Protection
execution , Memory Management

?ﬂﬂshﬁﬁ

-:1969 - Its Unix!

QANSQ\uﬂu&d‘Q&,uun&ﬂcﬁjﬁnoujé*qﬂ‘5£Lihﬂdb gyﬂ‘ué%#\@£3U¥uﬁi@ﬂ‘ﬂbL}
AT&TJ&#ﬁCwIAAgyﬁ%g\euﬁjcfd\l§ﬁﬁﬂaﬂ

algall daad g (pasdicaall dai Lad 3 multiuser, Multitasking oailadl) oda acsy (uSigy ald B g
AL (gl AUAS asd Lia) g Gaadiiienal) daad Auald 8 ) Gaud D & S

Ll 138 3 () il 1S 9 Asa g ) addiiuall dgal gl g sl g¥) sla g cililal) AU g 3) 5l

-:1982 - Commodore DOS

OS5 MAMAGER US.1-8T71382
BY BOB FAIRBAIRM
(C}» 1982 COMMODDRE BUSIMESS MACHIMES
READY .

a9l ducd iy JSh) baska g Ay Ugudeld Jasa (A g2 Bugeall 8 (e i jle (s

1985 - Microsoft Windows 1.0



5-D03 Executiv

Size Special

'Irlg:ﬁ D[—=—] C:WIN95-1688M \APPS\WIN1@1

Zoom COURA.FOH MSDOS .EXE SCRIPT.FOH WIH.IHI

Close COURB .FOH HOTEPAD .EXE SPOOLER.EXE WIN10A.BIH

F DOTHIS.TXT PAINT .EXE TERMIHAL .EXE WIH18A.0UL

About F GO.BAT PRACTICE.DOC TEST.DOC WIHOLDAP .GRB
L HELUA _FOH READHE .DOC THSRA .FOH WIHOLDAP .HOD
CLOCK .EXE HELUB _FOH REVERSI _EXE THSRB _.FOH WRITE .EXE
CONTROL .EXE HODERH.FOH ROMAH.FOH WIN.COH
= Write - TEST.DOC H
File Edit Search Character Paragraph Document

wincdows 1.01 +

— -

1987 - Microsoft Windows 2.0

File

Hove
Size
Minimize
Maximize

ALt+F?
Alt+FE
Alt+F9D
Alt+F10

=] C:WIN95-1&08M

8-14-87
1171287

Close

H CLOCK

Editr Search CE CcoNTROL

Windows 2.03

COURB

DOTHIS
FSLPTL
HELUB
HPPCL
MODERHN
H5005
NOTEPAD

CUTPAINT .

Alt+F4

1171287

1171287
111287
111287
111287
111287
1171287

81487

9,22,96
111287
11-12/-87
11-12/87

Q22796
11-12-87
11712872

1987 - Microsoft Windows 3.0

1

~APPSMWINZ2 O3

B:56am
1=:21pm
1=:22pm
1:23pm
1=26pm
1=:27pm
1=:23pm
1:=:23pm
1=
a
&
1
1
1
&
1
1

18pm

tS56am
z25pm
z25pm
Z22pm
t26pm
= BBpm
:Z2Bpm

=2 3pm




From Compuber Desistop Encvolopadia
2000 The Comparter Language Co. Ino

Program Manager

File Options Window Help

= Applications o
¥ B @ B & S f
Fhotoshop  Designer 4.1 " File Manager Contral Panel Prant Ty
an hanager
» & Z m & @
F Characier  “Word 6.08 ClipBook Matapad FIF Edlitor
[RETa) Wigwer

© 4 @

Media Player ‘Wirite Solitare

a & &

ATH Control  REGEDIT  Paintbrusgh

2

Comgputer \ETVWCDE  Toolkitd: et
Salect

@ ! W

Glossary  Hidaak FRO Lead

Graphics
L. W)
| &

Painler 4 Acrobat ndows Recorder -
el Y HiJaak Graphics Sul ! %*- o
i
| : i
— i y sl
S Ea A )
dEE HiJank HiJamk L
Starlp  Pogemeker Browser TouchlUp orkilow  Adeptec
7 Py SCS
b & -
) ler AP ==
SyCusst LU Bl 252
Acrobet e v oy oboHELP

GAY) Jaadal) Aaldl) (e &l pdal) o) Lyl g W £ 9 Windows 95,98 ,xp,vista.7 () il sy kg
o 5 g i) Alialail g DAL i) gl alle ) Liayl g (i g e Jia
St} AU A ) i g€all A La

BUSIAN Byl alii e

Tl all g cliudail) 3 jla) allsS @
el.g-d‘ KX S

SSIAN les o

Caddiecall 2225 o

Blgdll o

Caldlaly ?LES °

AN sha e

Lagu )l dgalsh o

allyll o1 o

Bootloader e

Graphical Shell o

Linear Block Addressing (LBA) e



A e dllay ¥ 52 Ua (a 6B U1 A Lgad iy UGS g Wgananai ARS8 Lgud il § 08 cilipa o b
Lala ciliga pa Jalaill ol dASlaa s LES) dbaay U e & & 54 3 1Y) g asaaill g €143

Janailll (pa (il 0 o IS 7 ) G gan

BSIA B0 alkas 4

OIS ccbalall Jlaniad oY) ALY ey Jaadil) alai o) Ja) aal (e dalg b o A aUAI B ) 3 SI3
Adall) 8 Gala 392 0a 380 (e 3 3a ) Aala Uia, 281 138 o culiill cllasi) i) Cada g 8 g
4l i8Y) 5_SIAN & o3 zadl g virtual memory

cilblanl) Cp (a9 anilS MR (e 2Bl gl B Al Uaa ST 3 SI3 Lgd o g aURELH Jaas dpual 81 3 S0
L) Caaling ) gilS LalS dudlitall,

AUATH 3 5130 3813 Gl fpa dml ) candi 5 el B 800 clilia Jaa 3 e e AS) Jadi dual 8y B SIAY)

5 nsl) clabual) dalle o1

L_,éws:g\gsg,g\,ssgéuws,s\:ssay,g\gusugiygj*e?wﬁt@*w\ew Laxl)
pUail A dgadal) 5 SIA (e puS) B V) (1,

laall 22

e La 1 g ) e Jgand) (98 o dalas AY 3 S35 LAY Lo 3 a8 ¢S o) Al Y cililand)
SAY Sl el Jaidi B JANH (e galipal) Baa) g A g A Lgdla) & gan aian g ¢ Aulaad) B SIYy,

o Lle U Lgual aUadl) 13 B dlae JS9 (& clalcall 03a Aqdlea ol jid) | da) 381 sladl) Apllaa
3SIA B gl s AT b Jo S5 o) S W Baa 9 313 Ades g ¢ Gl Lpdany (o Lalall Aliadia
AUl e i) 3 O 1 ALY Al drana ¢ oSa8 5 _S)AY) ¥l el L) Lgd Al y38Y)
A8 gh

§ 1009 51,31 gy ]

Jai) Al euJSJS\M\gA_f-U'Aﬁ‘ dallas cbiles o) bl Cililag ) gua aday A Jas) Al i) @t g
Llaall ) 381 pladl) dallan 1 5 pdlee Jasi 3 cilal) clly giaag ¢,



1580 Qamads 4
. UL dalal) 5913 ¢pa Alsle Luan b oUA1 G Alae (S0 qrams & I AUALY 5 41) 5 803

s ddlatal) dalaial) -5

Lguany g ¢ gl ol Cilida (s Lganl® (Say ilan gl) 028 (any Aaliial) i g B (o 6<0 La LIS geal ol
ah@myﬂjw\gﬁs‘)\h" L;JSS.%MQS@Y‘;E\QU%\MUJC 533333&39\)3”
ALdi) ga daliiall oda i yit 3okl saa) pliadll dallaa Ll 4galall e CALAS () Jlaial) dakiial)

: ‘é.\w\ Hw\,6

Saadil) aUAS B3 JSIA) B, (5 g3y SR op a9 Ary e A ) BSID ) acidiil La Bale B SIAY)
3SIAL Cpa (ot gianal) (dd Cp cila glaal) Gl Al (ailia

. Jaiy 7

e Adlida o) Ja) (8 A8y o 5 4a o< ol caa BUSIA A el g ¢ Al iBY) B SIA) aa aladl)
Jual s Jaa Ol 3 g8l B SIA S Jase gali sl a gy Laic Gl aa y g Allida clB gl 5 SINY)
O Ay A g JaEl aUAT B 5 jSIAN B ol ASID Sl B auda g () Ladld poatioad Y g i gl (and
L) Cun el ) 4 g B 850 gl ol LAY aa Jalasil) 3 SIAN 9 3 SIAL (B gmal ) &3 o 5,008 ¢y 4SS
BSIAN B gad) aBga M) Ladly judi

cililaal) 5 1) Al 4

:process managementabi ¥l 4Ll clalddl) oo J giuna Jdal) alas )

-user process-J«xiwall g -system process - adiill cliles UlS _create &delete-iia g 31l
-scheduling of process - <tleal) 4 gaa

-synchronization () 3l <ll¥) aig

...leall _deadlock handling-slll i gil) i 3 gaadl dallea g -communication-Juai¥) s

(running program) 4:les aul (3l g Process 145 Al & gali  JS Ao ¥+
el Basmia Jaadil) daii) Ala & 9-multi programming -
Aabidal) gal gl Cp 438 sall Jaaedil) Baa g b g anedy Cililaalld ) a g&5-cpu scheduling-

138 o o Y1 1 gal ) a0 O (S 9l (s gty (1550 O (S aneaill) LaSc CB gl (o ST Uaid
Al cilasdl ral yal) aladi) cilblent) 3aa g Gudi g Clilall g zI AY) 9 JANYULLe Jia 5 AY) Jaddl)



Guay ) BSIAN JASY (e W (Al claddld) o3 aladiad gle Gabadti gl gl ) bl Y el (e
(gl (il (B Lgaladiin

eecilalanl) 180 ¢ oS Laa®

process gl -1

Threads -2

CPU scheduling4s s ml) Juaddl) 5aa (_,a Glalaal) A gan -3
process synchronization <laad) () 3i-4

deadlock AL <id it s -5

5l algall aax alas ac i 5 ) shall Alall Jaaitl) dakail s o)) (Multitasking.)

e (b LS e o ALl A ¢ gl i 8 ol oo Ay i SLLal) 138

; o 188 5 a pal
o) il sae Jedy S san ol o 58y CaSh ¢ Ladd aal g mllae aa g leal) A daaal) &
S s g s ¢ Allail) pleal o pellaall e monsity LIS AUail) o gy € gl pudi 8 ol
A 5 ¢ AR A yuny o5 Aglanll ada s . 135 5 ey (o ) iy 5 gkl B 5 5 5 age
gl a6 et gl ) o padtidd) TSy

¢ b 2 gl ol gy g Ban) g Aagay (N gW) asldaal dia pay Haaing A Bubi ol )
AUaill o gy Y ST Aa jeay 1305 AT 2 58 g dany O (Sae 052 2 81 18 oS0
O 13 (sl . Al 3y 30 Jlae ) snsi ) U (5aey s Juh el ) cpar Jlac ) snsity
) gia JSGy Dlaat (8 gan (piitda ) ila 8 Jaaiiia 3 5 A 2al g JS opidila g claals
A gl Cailda 5 4 e



e daal@l) il 1) pellay 5 3380y Of e i (S @l e 5T 500 85 (0 LgiSay Liald
bl )y ) e Lalas | sl

: i SN | Multithreaded < Jalxi gal sl (e Sl elllia

sl el

o AR A peall AallaaS gl 5 8IS seall ) e gl p e paal)

e Query sl JS1 diadia 3y 55 o Lish o 68 Cua SQL ) Wi o5 o Bl el e
CJEay) o Gl Jal

:Ld multitasking Jd omesd) (e 5 22 o
Preemptive multitasking (1

Cpra C8 g q:m;;'e::uui Lﬂ;i process JS dase G g ellacly Jodill alai o g3y & gl 138 8
Al cpu s «ladl process d 4 mewy S Jskl 8 CPU time slices « <
s A processdsaag ¥ al deall (e Gl 6l s = 5 AN processle o

cooperative multitasking (2

Yicpu JI e z a3 L) s o i 53 i gl cpu 2 pSadll process  aabind g sl s
Qe Mia daliagy Laie cpu (»:\Jilul_j s A process J el LS Lol Lelae hgl) 38
salprocess @b ki o Silexie S /O J) la )

381N djlaa allas o
= psi A algal)
BSIA N il e sl el gl e S m

aall pagll b clial gall Jgand AihlAl) 5o 8N uind  w
BSIAN ) Al ali ) LSS

Opadiional) 233 Al o

dua guadl) g asdicual) 4las alaig JodAl Jranad [X]
Sgmalll udi o Jaally addicis (pa Y 3 a8l plas) ]
Clilul) 388 4 gy praddiiaal) Cp pukill g Jagadll [



(Krenal) 3153 <
St M 1aa Lu B 3 piua 81 g3 Ao 3 a1 pLAIL & 685 Ci g g 4y J oY) aSaiall g Jidl) aUAT culb 31 6l

U e lgde 1,81 51301 (i A8 aa JES) 5ol jil g

aadaiig cp ATl Al g oa o lila pUad Liay) iS5 e (e S A g) plaill calag ¢ Ap pal) A8 4
et Al Glilall 3 53 saaSl) Silala
lale Jganll 5l giall Jeudl (e Ledaal

05853 5« (NFS ,SMB ,9P clients ) die dilu sl (ans bl ¢ 533 aadins 38 oUail Cala
. (procfs ) die dual yi@¥) GULW J sa 5l 48) jla Lghan 50 Jadh aa 55 ¢ dpuial )

AaDlal) ge el g (oapa aadatie (g HAS1 24T ) By jaall UL £ 3 (e Ae sana sa Ul Cal
-l gl sl 5 ¢ Jsa sl s

; plaill clile g 631 (g
48l Calo ol 1
k) cala olas 2

alall Ol alas 4

Gl sacld Cala oUai 5

Command Shell +

¢ zeilial) da gl aladiuly sl oY) (al AUS g jh o sl ¢ el JSE igalall el Y JLA) Ady
&= # & 5! ¢ e P

OlSa panng
AL ol oY1 o i g | el oY) lae 19 gl LgSial (35S0 O o Al AGLAY o jeday o3 g JAY)
o=

pdiiall & Al duai adl B addudd Al duall) ariial) 4gal g e 9 (GUI) dagu ) priiniall dgal g


http://alrebat.tadwen.com/index.php?title=%D8%A7%D9%84%D9%86%D9%88%D8%A7%D8%A9
http://alrebat.tadwen.com/index.php?title=%D8%A7%D9%84%D9%86%D9%88%D8%A7%D8%A9

Graphical User Interface +

(a4 gana Aol g3 (Xerox PARG A4S yd Jalaa (A e gl aniienal) dgal gl )96k Il S

_ .( Douglas Engelbart & Alan Kay) agin 0e oefialall

Juaal 5l Jaguh (a1 A0 Gl g ) dla¥) Al Sga)9 g goa Jalad) AlSaly dgnl o) 038 5
(AZiial) adl gill g ¢ i ghiY) ¢ 381 gil) ) Jia Jdil) aUAS ae

ol al 41 LaS (mouse ) Sl ddatal) 5 LAl aladiuly §ga ) 03a aa Jalail) aly g

. ( keyboqr‘d) esilall dagl pladiu) e eliaiu)

¢ sal oY) daal jag Bia ) liag ¥ 4y pualll clgal o) aa Jalaill (8 4 jhaid) el oY) gl g ciday

e Jalail) La A8 phag 45L3S LY el g Lgma Jalal) A8y o aladl e juil) (ha Jyoh iy ) gling ¥ Las
114,230 g1f Lual)

s Ay guatl) Jll) dalat)  Jo Al

« ( K Desktop Environment)- _b<ii) s

ple & ( Matthias Ettrich)elx g 4 oo 5ke sy

. ( Linux & Unix)4eily ( GUI)Ara g pdiinia dgal 8 1996

B Ay culls &l jlaa) (e andl & Lgaladdi) ol Ledis dgalgl) oda
Jia it :(BSD and Solaris ).

2.GNOME:

( GNU Network Object Model Environment) :

Sl by Auald il e da gy atiiens dgalg o8 B R
Galali Jagoeatl (S gal) Sl Aadiif o Baaiaal) 5 3gadl Lasad crana
LSS gl Ay pa Cppadiienal)




m}wjj/‘,:.b.uuj/ulpbjjﬁfwjfhjfﬂaﬁajﬁaﬂoﬁj




1990 ———

1988 Englebart's NLS Demo

1873 Xerox Alto

1974 Xerox Alto with Smalitalk

1981 Xerox Star

1983 Apple Lisa |§ Visicorp VisiOn

1984 Apple Macintosh
1985 Atari ST E b Commodore i o Microsoft
_—i Amiga %ﬂ% Windaws 1.0

1987 Microsoft
Windows 2.0 X Window System release 10

1980 Microsoft
Windows 3.0

- [EE 1992 |IBM OS/22.0

. - 1995 Microsaft Be. Inc. BeOS
= Windows 95 g

Graphical Shell =+

el Jailw 1) g il paaal) aa Jalacil) iliiCa aladiad A 58l g i)l acal addien
& ? pedla



Bootloader 4

Lyl )

Ly A3 Jasaad ¢ Jad) 13gs 48 jmall 4padY 15 Lualllh) 7 pall LawSy g Jay)

) L& o)) Jaandil) aUBS el g ey (1 B gkl gl (A Jualiilly o SYi G gy

Glaslu) oda Yy i Ua g

snshaill ale W jS3lw oS8 3 8 5 A il gSa LA Lauka g

L) Adla) LiSe 43 Aliada o Jphial) Ui il gSa g cibesbon) Liala 1388 (1

32 9h La J< O g8 alatl) (e o) ciagd) sh g spaadl LSl g


http://ar.wikipedia.org/wiki/%D8%A5%D9%82%D9%84%D8%A7%D8%B9_%28%D8%AD%D8%A7%D8%B3%D9%88%D8%A8%29
http://ar.wikipedia.org/wiki/%D8%A5%D9%82%D9%84%D8%A7%D8%B9_%28%D8%AD%D8%A7%D8%B3%D9%88%D8%A8%29

lybaily sl pss pundi e Slowlwll Gasr pwydiow Jasll lis (58
wdoc Babi 2yidl Bxdpwy Jagiidl @bl axoy 9 wlowlwVly dopoll
symo OS] 1is (58 il @l @asMo go alll sl 0l wlglasdl sy piws
lowloVl pazs csle paidlu cswld 11U sl ols pwoai) dloug s
8 JLoSVI sl 31y Jusidl ol (58 lawsss iV 50Vl (sl Bl o))y basd
5Vl g=1yolly Gyl 8el,8g sl cldsed Jlsoll lis

-1 wigl|
16-bit<<<<_(Boot Sector) Jro= g9 axo,r |
32-bit<<<< (Boot Sector) Jro=xi gUod axo,r Y

(GDT-Table) ulaolgnll Jgia> puowar Y

olod| puouas awlar &

Leclgil 6,511 6,151 <<< dlgil ughi JloSiwwt 0
wlaloll plbsr 1

pleodl ply clir V

LI 13D 5 Lo Al sl U 1 Ly JoSiow Il wlshasdl (0B 0id

Ol Jasaiaid] pboi £ls Ugouwon) Ile ppd sl Likog A9 UgSiuw ol (99
all <L



OMbu VI glas cslu JoVI dgla=dl

99 Jledg 2ol Mkl £Und puowsi 98 Juswinidl ploi @y 9 WlawlwVl pdl a1 Ul
aydusiil 6,S1J1 Il il o8V A o 6l9id] Fuai e Joss UL JgVI dglasdl
Ol aulis caw bl (9 pSlU 1awg Jasainddl ol [aw 13SDg Lpal dnsidd] Jiis 0
(udamilly OS] Al> (9 Guodskicnnll 9l) prsciamsl|

s w1 g M9

prviaol| beay Ul ass wuw ] L) pesy b9l Jgl 98 (boot strapping) waw | g Mol
Mother ) pVI a>gll I awig ustl 6,Lwl JLw,l piy > <L pSIU alogg usdl ) e
9> il Wasyg (Power Supply) adUall 5950 VI lpJluw,b poii )90 sl (Board
ayglboll AosIU au Sl aslbl ailixlog ] Slaol Aogos poii sullg (PSU) 6a>9
plbs JI (Power Good) dllw,y JLw,U pgsug JSS wuw =l gl (9xloll Josa) auslsllg

@ SJl @8UaJU ag il pi ailg ASULJL SlaoVl dudoc 2lxi e 6,Li Y] 04d Jaig (Bios)
£98u9 (POST) Juaiss Sillg (Power On Self Test) il ozl plbi [ D,99 o9
asU 1319 (V... 6,S141g Lwslodly uilanll a>g)) Jis ailazdlog wuwldl GUgSo Loy
(BIOS)JI Jao=xis (POST)JI pgsug (BIOS) plai I pS=ill Jiiw poiy L9 LgsioMw o
0o Ulgic Jgl 9 (jump) 29 Aoulsi gogs Laul pgsuwwg (OXfT0) 6,SIUI aulps VI
Aowlei JoU | iy 149 CS:IP ualxauodl jusuaiy poiy Laulg Ulgic =1 (sJl b,S1I
Gaw Los (BIOS) sl mazidUg 651Ul aulps V1 s2ddl B WD akiis adlroll pgiiamw
Interrput ) wikbliol Jga> Jox pgiy aild pS=ill ywaadl plbu cllioy bodicg U,Sdg
aw =l LUgSo a9 o Mo Josu pgisg wikblioll o LAl 49959 (Vector table
walaeVl Gow Aduoxid Jaswisid] pli e GxdU plogdl Jbudl ol pgiy U asug
willg aislac] Gowo Lo 59>90J1 Juoxxidl 09 wwipildl wuw> Ld Loldlg  aoldl
> 33V jle> o Juii allg (Mother Board)JU pSxidl aoild o W@ uasi Loy (Sov
acgig slivl axiioll as il

Jlebl psiu L Qioild JS (9 Jaocuill WS el Gwaadl ol axw o) 151 > 99
JB sle> 1995 Al> 59 Lol (Halt) cawlddl Jos Olasl poiy 1,99 (o9 U @l
Pl Joxo e Sgixw £lball 1idg dio JgVI glaidl Juoxiv p9iumw bios UL g MW
<<< (Boot Sector)

<<<< WiVl WYl b>y

(Boot Sector) Jro=xil glas - )
(Boot Loader) plbiJl Joxo - Y

Jooxo (I il Jii pgdawg (0x07c00) subjusdl Ulgi)l I Jaozidl Jiis pgiang
Olabliodl Joa> sde wisbliall o S3as)l Gusall W ,89) @ngoll 0id JNMg plaill
Al W lgodiy wloas (sd wisbliall 0idg (0x0) Ulgisdl (o Ulaul ailinl pi Sils

Sl e ol asbling duslid] (sl B> ALS asblio Jio duuse wilbg 1Y Gweall
<<<< adl Juocadl Jiii o5 08 5lgad] 14D e el (oD Lpasubogg (int 0x19) g MS]

il gogll clil s pasuiowni ywaadl plbs W D99 il Wisblioll 0id : abb>Mo
protected) woxoll gogll 9 Jorl Wo=i A=y Lwlazuiwl Lisoey Vg (16-bit) (Real Mode)
Joc Jboi (9 wuaii wlsliiiuw! Uga> piuand Lpolaziwl pi 1519 (32-bit..etc) (mode
(W] CY |



il Joso

Sl Jiie Jasinid] plns dlgs Juoci (o dunw LVl aiiubdy 20l 98 pladl Joxo
AVl bg il and ,99i5 Ul g Lpal

JoSJlg ploidb wul 512 Sasi V gwlwl px> - )

Josu Ulg 0 ,Luall , 0 gwibdl, 0 08, glaid] 1 yo,al) JoVI glbidl e oa>lgi - Y
B9, =0Jl ga994l

Ll dusiidl Jiig dlgidl Juoxi 6 8uis Sz Ul - ¥

wblol Sl o I Si (Object Code) 2wl Wl LSy Ul - £
(Flat Binary) pawbl Laul W= 989 (Header,symboltable...etc)

(Assembly16-bit) gaosll sl oD plbidl Joxo sl (89 pasuivmni wsidl Aol al

209l 9 UsS) 2Uloll go alac [awg ] Joss bodic lgio lgodl o dvac Ll
owiz 16-bit guo=ill ag) plasuiwly asuludl 86>V go anidlgidl uol,eV Lib suiasi=dl
a>> W9 cllisg 32-bit aiw Jl JLiiVl Jud Udg ywaad]l Uiebliog Wloas clediwl
b9 oD U,S>9 (gaww oS guoxidl ag) Ul u> (Run-Time Files) Jaswinidl @i wlalo)
Jozxo S Joxi V ,90Vl 01D JS9 clUd go (Machine Language) alVl asl wl,laiz|
Jio oo gaoxilly (sl (i) pasuicani d0uac Wloxo Jlip9 Msiwno il asly plauill
wlalo yass sl Wl glicxi WMoxoll 04D axoy Ju9 SJ ( GRUB.etC ) jupuid] Joxoll
(Loader) ais g !l agl Lpade Jowi oSJ @i pa994) (RUN TIME) Jaswinidl @i
lpio dntiid] 1awg ] a2l Wlowlei Aswo delpiy posy )

EMSYI &> 0 ic 6,511 badaso



O = m
- e
—_ C (s} (] fas} m
Fal 0 E g< Z Qo <L 5
L8] o o i - ™ = =2 E 1 =
O 2, @ = | c@ 5= 0 I i
fin) it} o = M i ﬂ
=]
5| 2| & |dg8g| Scb Q@ | g
E = = B TIC = E
ik} = o =] o It}
= o =
[ o By oy oy 0y oy 0y n...m N
=] =] =] =] =1 £ [y 3 by =]
W.. = W.. = W.. = W.. 0 W.. [ W._ uy =g =1 M =
ey 5y o - [y £ [y by ey £ = ]
=] == == S~ £ (== £ 3 =]
3 =l == Sl =] =] =] =] =]
3 o = =l 1 = sl L L
ey e B [ ] [ o) oh o h =1 =N =]
ey = oy oy 0y oy 0y o by =]
ey =y S S™ =™ o Ly S o by b
[ = ] =y =y [y 0| uy = =1 M =
Py o by oo - =y 1} L= 1} | Ey £} - E -
[ [ ] SIS (] ol o oh o £ 3
ks E- oo o - oo
3 =l (== =l £ 0 (==

,lBUl Joxo clug Ao,

w
uw

85a0 39919 Wlaiall Sa2i0 989 Zuidll Uil (MASM) goxoll plasiawl pgdiuwg all

&

sl Ul U8l QoS o Uy Jocxo a0 yg sl Al sliv Ul OV oo pgiiuw

o

sl Ul eeiiaw asudgivg Al sl Ul ,weiwl 09w LUSII go S;lgillg all

(Object-files) awlidl wladkoll (D9 dogo



M\ ew\ Jaaal Lg)ém.d\ 4353\

,Simple Bootloader do nothing.
bits 16 ; 16-bit real mode.
start: ; /abel are pointer.

cli ; dear interrupt.

hlt ; halt the system.

times 510-($-$$) db 0 ,; append zeros.

;8 is the address of first instruction (should be 0x07c00).
;' $$ /s the address of current line.

; $-$$ means how many byte between start and current.
, if cli and hit take 4 byte then time directive will fill

; 510-4 = 506 zero’s.

, finally the boot signature Oxaas5

db 0x55 , first byte of a boot signature.
db Oxaa ; second byte of a boot signature

Slg> JolS amogg bl Joxodl 148 Jaoxi dsy Jodl w2l 1w bodics
99 0daiis 19 0X0000:0x7c00  Ulgisdl JI JoxoJl gumniv pois Aild £ MW
I Wl G 60510 SU pois Vg (sémisdl go9)l (59 UgSuuw Uil VB 14D Wl
Joc wdgs Silg halt joVl ady wleblioll Joe wdgs Sl cli oV dndii
dtiy Jbuaw 2dlaodl UL LoVl 14D Vg Joll (e plail wdgis WJWUg 2Jleoll

px> VY9 plail) (Crash ) beduw Jl Sd>diuw silg (grabage ) g uso V yolgl
>3 UsSy Ul e Lauly lw US5g (sauw WS 512 byte UsS) Ul vy Joxoll
0xxaa55 g99i| Joxs 511 9 510 cwldl UsSy 1 vl

(1) usds (0) o Taw pud il Ul Y <<<<

>0 Gouidu 510 byte Jgl (o (siwiodl csdow poii SJ times as g0l Lo dseawls
(Bios) plai Jud Lo qule WO ill dg (S, dowd Sl plasuiuw! LuSosg)

>0V Lol 2,50 Jgl LS aui il (e Ao Gumn>i Al LS A0 VY
sl Ulablio plastuw! liSowd (séuisdl g0l 9 W) b Ll Loy bouww
(salam alikom) alo=xJl gabuiswg »oV1 14D 9 Lidcluo) ailoasg

>9SJI




,Hello Bootloader

bits 16 ; 16-bit real mode.

org 0x0 / this number will added to all addresses (relocating).
start:

jmp main ; jump over data and function to entry point.

/- sk sk sk skeoote sk skeoske sk skeske sk

, data

o sfeoskoskok sk stk skoskook
/7

hello msg db "Welcome to ArabicOS, Coded by MohamedIBrahim",0xa,0xd,0
; puts16: prints string using BIOS interrupt

, input:

, es. pointer to data segment.

,; Si: point to the string

puts16:

lodsb ; read character from ds:si to al ,and increment si if
dr=0.

cmp al,0 ; check end of string ?

je end puts16 ; yes jump to end.

mov ah,0xe ; print character routine number.
int 0x10 ,; call BIOS.

jmp puts16 ; continue prints until 0 is found.
end putsi6:

ret

/- sk sk sk sk sk sk s sk ske sk sk sk sk steoskeske sk sk sk sk skoskoskosk sk sk sk sk

, entry point of bootloader.

/- sk sk sk sk sk sk s sk ske sk sk sk sk steoskeske sk sk sk sk skoskoskosk sk sk sk sk

main:

, Intit registers

, because bootloader are loaded at 0x07c00 we can refrence this
location with many different combination of segment.offset
addressing.

;. So we will use either 0x0000:0x7c000 or Ox:07c0.:0x0000 , and in
this example we use 0x07c0 for segment and 0x0 for offset.
mov ax,0x07c0

mov ds,ax

mov es,ax

mov si,hello msg

call puts16

cli ; clear interrupt.

hlt ; halt the system.

times 51001($1$$) db 0 ; append zeros.

,; finally the boot signature Oxaa55

db 0x55

db Oxaa

WUl ghiog (Code Segment ) >93Jl ghio Ul 98 Suluwl JLodl (o o> Moll
U (512 Bytedl =15 ) 6,11 e OISl yusi 59 Ula>lgio (Data Segment)
Ul )SU alug guall Vsl Wl 6L gblao)l OMxuwo pud Jasi L

W9 WL AWLS) Lod Sl plaildl Joxo gwly I kil Jii bbaic gwgsWI

YV UUCSIIP  aousd]l guxai Lio guiw illg far jump audosy peiv joVl aaus>



Jio S,5 V1 OMxaodl pud Jrdi ww oS) padxeanod] uid Jo> lall el
wSov 0x07c00 9 pladl Joxod suljuadl Ulgigll Ul pli losg (ds,ss,fs,es,gs)
plascow! e jaisi Oguw Ld SJ (4096 ) Qasyl 4000 (o LiSU aul Jgwogll
adaall puidl 0id VY [ 0x0 : 0x07c00  Llgisll gl 0x07c0 : Ox0 Llgisl
ool plai Jud (o Qo dskiunoll

Aonidl Sexu Ul L gblinll WMo UL oV Agisll plasuuw! Al> 99
0x0 Ulgasdl o 1awid Wlpagiodl 8L ol ( JLoJU WasS) 0x07c00

Ul oud i 2 Lgild @osyill dudosy wirazxoll poii lodic il Wy 20 9 loSs
wolicll Gusi 83lel B org a>g0Jl aaubg wils U 0x0 Ulgis)l o 10
Al> 9 Li X0 @ aowidl wils Guludl Jlodl 89 LS pi (sl dondl
0X0 Aouwidl Sgixdi Ul L gblindl O Mo UL Aigisl aulll aas,bll plaswuwl
209JU ,Sou V 1idg 0x7C00 aowidl o Lpowd Tawi Ul s S5 V1 O Mol Louiws
org  a>goll plaskiuw! ww W 0x0  Ulgasdl o [dwiow Wlkoxoll UV (sl
0x7c00 aowsdV recloate Aowd Jyaxig

algV b Wl loop Joss pgis buw sl Joxo @LSs pgdlw LYI

5
; A simple boot sector program that loops forever.

9

loop : ; Define a label , " loop ", that will allow
; us to jump back to it , forever.

jmp loop ; Use a simple CPU instruction that jumps

; to a new memory address to continue execution.

; In our case , jump to the address of the current

; instruction.

times 510 -($-$$) db 0  ; When compiled , our program must fit into 512 bytes ,
; with the last two bytes being the magic number ,

; s0 here , tell our assembly compiler to pad out our

; program with enough zero bytes (db 0) to bring us to the

; 510 th byte.

dw 0 xaa55 ; Last two bytes ( one word ) form the magic number ,

; so BIOS knows we are a boot sector.
W oVl pasuow goxxoll plaziuwl (gsludl JUoJl ao>,ilg

$nasm boot sect.asm -f bin -o boot sect.bin
J=>1> amaiawg boot sect.asm pawl walo o9 (gvludl JUJl bscw pgbinw Can>

,plil) sisull waloll g9 boot sect.bin puwl walo guiaawg Nasm gwl v A=xo

QoliM (5Sleo pastiwl b Jlp> e o Juosill pii p) 1 da>Mo<<<
all cliv Ul VLS @lgs O JaatidU csuid] 13D ,S51 Bgawg 63> Vlg



s> Ul G 14Dg gliy bdic JodU wuw ! el aw Sl 98 bodl 1id
13D Uld b e Jul bolkxi suixg aosaddl 858>V pcdi Gusw lpowouai pi X86
S\iwisd| ol 1w 2dleoll g0 lple> o

Juaaiidl plbs plicww baic cUd A9 ¢ Aol wuawlg=dl go 1aslgs gMoYI Aic
U ps=ill ploj

Al ol 14D (swowws SNWULY ol 1id 8 JoIU HLoiw ¥l G o Juko aild
o JWULg (Protected Mode ) ool boddl JI Juoxi g v 16 Jusaini
Voll paicwn bodl 11D 9 5 (WL gilidl 9dg) wul 32 plai plbull
a>1Vl:gbsoll Agic paiaag (ax,dx,bx,cx......etc) Jio s 16 Job o WMo
wllxao 1 o 6,515 ped Lauly duiwisdl 6,511 Il Jewosl) (Segment :offest)
alo> 99 Vg (Virtual Machine) auusud] ,S13J1g 6,S131 aloxd pes Si pai Vg
Pzl Olexoy o 8,S1aU

g (il go8)l 9 Ywead] Llablin plasuuw! e ) diiaw UVIg

2S1 Wi o gals auwlidl e yoswai aclda) yweadl wisblio plasiuwl
JoVI 69pdl LS 1a> Lawlio idgll UV > @il Gblg

OlablisVl adlo) grmw owiss p98Lw > Jud S

sddlg bb adoc i o WO JSwin pdleoll Bl aa,b b wisblaol
a>g) 9 B> Sl e baall e 98 b e JLoSy . Syl solgl daaii
b g UL adleall I 6,Lwls il (Interrput) asblio Moy 14 UL zuilaoll
« A=l pi bo Alolge gabivw S Lpolicy Wl pusdl JS basyg W aule Josy
o9 (2uilaoll a>g) asblin) asblioll 0id go Jolaill &ls 399 Al> 5\99
(Interrupt Handler) asblaoll aoas alls oi (Interrupt Service Rountine) Jusiidl wld
asblioll axdles dl>

pi Sl WGl 8:1,8 pis Mio) asbliodl 04d axdles Lgad i 9 « Lilidi Ll Jsuii
a>g) pSio o Al

axdlas aly i baicy (6,SIMJ1 9 usio Il Wlw,l pi o9 2wilaoll
Loade Joss ULS il adosdl duiii JoS dess adlrall UL Llos (o asblioll
(Hardware Interrupt) auslic Wikblas USST bo] wikblaollg

UsSi 9l wawldl Slie o Aais (it N)asdei Wb oe 2wbwl JM> yo ,aais
(Software Interrupt) aus.o

Aouid] e Wio) b las Gga> dic duuii gdlaoll W )day wlablio JUd Uis
Al e

Il il Jad 2wl 515 oo ldMbl pi wlsblio B duxo ] wlsb Lol
(Interrupt handler). asblioll 0id adli S, =1 &l>



(Ring3 user mode) paxiauodl 2wly 9 wikblao)l 0id paxiawi b Wiey
2> Vlg JsYI 6p>1 N9 @liSUlg bcl,il) Mio) plaidl Gloas o 65wl
J(pazxicmol| boi N9 U S 3| asyyb a>gi V Gu>

asblioll Jukii wlby soww b 989 ) asbliodl jol Jukii pi baic (wisdl bodl
(Interrupt Request)

569 Llablioll Jga> I 1S wdivg Wi wslholl dsblaall 03, isb 2llesll Ul
(IRQ) v

Siwidl Ulgis)l oo 1aw Joaxddl 1id X Ulgis)l dic (S\giisg X3ff 0 Jxaw JS S

Ulgic sde aud (IR) go)l 98 Ulgis)l pax> .auglinoll asbliall puasa) W iwii wow ils
asblinll asdlze @l>

1SJWLS Uesig Wil

1 -

| Description | Interrupt Number | Base Address |
Divide by 0 0 Ow000
Single step (Debugger) 1 Ow004
Non Maskable Interrupt (NMI) Pin 2 Ox008
Breakpoint (Debugger) 3 Ox00C
Owarflow 4 Ox010
Bounds chack 5 Ow014
Undefined Operation Code & Ox018
Mo coprocessor 7 Ox01C
Double Fault 8 Ow020
Coprocessor Segment Overrun 9 Ox024
rvalid Task State Segment (T55)1 10 Ow028
Segment Not Present 11 Ox02C
Stack Segment Overrun 12 Cx030
General Protection Fault {GPF) 13 Ow034
CPzg= Faul 14 Ow038
Unassigned 15 One03C
Coprocessor error 16 Cx040
Alignment Chack (485+ Cnly) 17 Cne0td
Machine Check (Pentium/586+ Only) | 12 Ox048
Reserved exceptions 13-31 Ow05C
Interrupts free for software use 32-255 0068 - Ox3FF




e  Byte O0: Low offset address of IR.
e  Byte 1: High offset address of IR.
e  Byte 2: Low Segment address of IR.
e  Byte 3: High Segment Address of IR.

1024 98 Jgazl px> LSy b Quwswg ) Asblio 256 (o Jgaxdl ugsiug
U0 il D9 il

2V yasdlly j9xxe io yas «(Jxw JS px> o9 wlebliwll sac U0)
illg 2dloll Ao i

Joazdl Ul g leblsall Go M50l ped Jasuisidl plsi 2wl aSg o
Jlgd olic o bis UgSiy

09 8,51l e Ulso Si 8 Wl gog o LiSoy 14D VB wisbliell axllze
138 J=1> lpilgic gog pi

(sl Oleblio b e 138 o) Joewdl IVT .aud b39>90)] wlsbliolls
<l 2uog) Guladl Jgaxlle

wlkblio)l Ulaols Jgaxs (swouw lols Vga> adleoll pasuiw oxxoll boil 9
((Interrupt Descriptor Table)
¢ IVTdoa> avlhiw Joaxl 1AD duawaswe avwoly JS asvly 256 o UsSy Cu>
IDTO jaisug
Soxi il 8 98 arvlg JS px> ( (Asblin 256 Sexw Joaxdl 15]) bo asblio)
asblinll axdles all> Ulgic
(selector type: code or data) Jga> \9 GDT asblioll axlleoe dll> aue Josi S|
(IR) w=>Wl ggi o
S, il xogi yailazdl o waslly walbwll Gl Sgiwuo I WYL
aJui
e  Bits0-15:
{ Interrupt / Trap Gate: Offset address Bits 0-15 of IR
{ Task Gate: Not used.
e  Bits16-31:
{ Interrupt / Trap Gate: Segment Selector (Useually 0x10)
{ Task Gate: TSS Selector
e  Bits31-35: Not used
e  Bits36-38:
{ Interrupt / Trap Gate: Reserved. Must be 0.
{ Task Gate: Not used.
e Bits39-41:
{ Interrupt Gate: Of the format 0D110, where D determins size
e 01110 - 32 bit descriptor
e 00110 - 16 bit descriptor
{ Task Gate: Must be 00101
{ Trap Gate: Of the format 0D111, where D determins size
e 01111 - 32 bit descriptor
e 00111 - 16 bit descriptor
e  Bits 42-44: Descriptor Privedige Level (DPL)



{ 00: Ring 0
{ 01: Ring 1
{ 10: Ring 2
{ 11: Ring 3

e  Bit 45: Segment is present (1: Present, 0:Not present)
e  Bits46-62:
{ Interrupt / Trap Gate: Bits 16-31 of IR address
{ Task Gate: Not used

¢ pasdl guii Jpaw > gaozuldl asl ba>lg asolg sliwl guogs W1 Jlllg

v idt_descriptor:
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dw
dw

dw

asadl @zl >y JolS Jbio @S pisws

]
JJJJJJJJJJ

=: GRUB upuuJl £MOVI ol plaskiawl

P95 > Wgpaw JSu Lol Lol Juoxi GRUB ol Joswo plasuawl Lisos

aokiVl o LAl go Joleil gabuiuay liSg MOVl al> 0 59 Ay bo JS ,a990
Jaoi LuiSoug LINUX

Jio 32-bit

SNWI bl oo ol o @k

: GRUB JoxoJl ailas o oy 2S5 (sl (siliow LY

(Formats) aiuaiill wladoll o LaRll whe W =il gabiuw

ELF o a.out Ul ueio o ARl pc)

e MoVl 6d>a=inll gVl pcy

Juauii aokul gMol askil o MaRll pc)
(FREEBSD,NETBSD,OpenBSD.etc....)

(multiples modules) Jro=xi pcXy

(configuration file) Jao=xi

(Menu Interfance) aso Joleill ap>lg
(command-line interface) Joleill ol )bouw clioy
wlaloll aokil o dAc glgil pcr

(automatic decompression) vlalill beall pc)y
Jle> Sl o WLl Jgogll

Gwiodl vlgwull Jg.ogll 6,515 gao> s


http://www.gnu.org/software/grub

(Logical Block Address mode) pcy ™

asuidl @b e MOVl pey T

remote terminals Jl pcy, *®

dizeso JM> o e O il cisSos S,V gailasdl o Mall Il asloyy ®

SUsu o 09 eV wlls @ Lol @890l o sJl LWL pgii GRUB plasiuwl
el e LpSay pgdi pi Yog Aol Jaoxio pesiig (Obtaining GRUB ) )L Jaosd
il 0,lize UlSo (59

o) Ul (GRUB boot floppy ) Joss pgii Ul Jud lpodsi Ul v il j90Vl oy JUD
A Ul cliSoyg Ad Uasill g0 glicw 14D UV gubll aojxdl S 2wy uolhsiawl pol
>0 98 aA> i £991 VWouw Sillg (GRUB Manuels ) 9,90Vl 04 JSJ JolS 2
(Stage2g Stage 1) GRUB wlalo pbhzo 59 clircluwog i

Stage Boot © al>,0Jl 04D swwwoig Boot Loader (Jl gl poiti Wouw (Stagel)dl
lidg Stage2 Jl Jaoxiv posi pi o9 BIOS Jl o pSxill plowis il D9 Loader
6,11 Il dladl Jaoxi & Wgiwmo Stage2d!l guol uisouw Sl dlgill yo LSy aloll
R W RS W[

: Josll wlghs

wol )9V &0l 8Slxo Jos pgiiu (Virtual Floppy Disk Driver) s>l placuiowl pgiiow
S Axiow <lisg kulyJl 14 o ddaoxi cliSoug Lobe & y=xoll plaziouwl Ve @i oll

(VFS) &0l uol,8V 6lSkeo 6151 pusy posiow - )

o9 G il o AU clisSg Drivel g Drive0 (sJl Letters puwiiis pgi bouw - T
ozl 0id

@i 05lel p9 pi o9 Drivel g Drive0 oo MS 9 RAM floppy image giuas p9 - ¥
Drive0O )

wdo Suwuis 099 Drive0 Jl oJde /boot/grub/ pawVl caxki \e,9 M=o Joss p5 - £
wlo Joss 09 liSe Mxoll (Jl o ugbiv od Sl pUaill Stage 29 Stagel
menu.lst ol

< oVl pAsuiown j9diugll aodsuiamuo) - O

< oVl pasuiaww Linux/UnixJl swolbs Guodsuiawo) - 11

Drive0 Jl 6,uilo £MSI wale &LS VYI clde - V

< oVl plaziawl pi o9 PartCopy 4] plasuiwl LiSoy j9aiugll (swodsiawo) - A

s alw,) dubs 28 1idg v Jlawiow| LiSoug

>aS)l el G

oV plazkiw! pusSialll (swodsciamo) - Q

Bochs/QEMU UsSy Ul (amzxioansg b ol (\Slkxodl sul- Y o

Vb joaiugll Wwodswiuwo o S 151 Drivel (JI Drive0 (o oS>l juuis 09 OV 1)
il s Joslg physical floppy drive  cllios S 151 VI Jaxicwso 138 (s
oo asulJl sehasdl LS5 go virtual floppy JJ @iugi 8slel Joss 09 o5 o9 Drive0
S,WI USL Josaws LA> o S\Slxoll go virtual floppy slaskawls o>

2laVl Jouw 649U 9 W S GRUB b oi o9 JaoxidU oL I5F YT



https://sourceforge.net/projects/vfd
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[BITS 32]
[ORG 0x1000]

define VIDEO_MEM 0xB8000 ; Adress of text mode video %
memory

define VIDEO_LENGTH 80*25 ; Adress of text mode video %
memory

:main

call clear_screen
mov esi,msg

call print

call end

:clear_screen

mov ebx, 0xB8000

mov ecx, VIDEO_LENGTH
Ix.

'' ([mov byte [ebx

inc ebx

mov byte [ebx], 00010001b
inc ebx

loop .Ix

ret

:print

XOr eax, eax

xor edi, edi

mov ebx, 0xB8000

:begin

mov al, [esi+edi] ; mov the char humber 'ebx’ in msg

cmpal, 0

je .rx ; reached end of msg

mov byte [ebx], al ; for putting a charachter in screen, we must put
1-the char ascii cpde

:inc ebx ; and 2- the char color attribute

mov byte [ebx], 01001111b; here 0x7 means : foreground blank &
background white

inc ebx

inc edi

jmp begin




IrX.
ret

:end

jmp end; infinite loop

msg db "Now, we are in proected mode, Mohamed Is An Arabian
Young Man :)", 0
times 512-($-$$) db 0
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