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WhatWhat is anis an OperatingOperating SystemSystem??

AnAn operatingoperating systemsystem ((oror OS)OS) is a set ofis a set of basicbasic
programmingprogramming instructionsinstructions toto thethe lowestlowest levelslevels ofof
computercomputer hardwarehardware,, formingforming aa basicbasic layerlayer ofof
programmingprogramming codecode onon whichwhich mostmost otherother functionsfunctions ofof thethe
computercomputer areare builtbuilt.. InIn itsits lowestlowest form,form, thethe operatingoperating
systemsystem takestakes carecare ofof whatwhat areare knownknown asas basicbasic
inputinput//outputoutput (I/0)(I/0) functionsfunctions,, whichwhich letlet otherother programsprograms
easilyeasily talktalk toto thethe computercomputer hardwarehardware.. ItIt isis essentiallyessentially thethe
tasktask ofof thethe I/0I/0 functionsfunctions toto taketake requestsrequests fromfrom thethe
softwaresoftware aa useruser runsruns ((thethe applicationapplication softwaresoftware)) andand
translatetranslate themthem intointo lowlow--levellevel requestsrequests thatthat thethe hardwarehardware
cancan understandunderstand andand carrycarry outout.. InIn general, angeneral, an operatingoperating
systemsystem servesserves as anas an interfaceinterface betweenbetween applicationapplication
softwaresoftware andand hardwarehardware



OperatingOperating systemssystems performperform thethe
followingfollowing taskstasks

•• HandleHandle inputinput fromfrom thethe keyboardkeyboard

•• HandleHandle outputoutput toto thethe screenscreen andand printerprinter

•• HandleHandle communicationscommunications usingusing a modema modem

•• ControlControl inputinput//outputoutput withwith allall busbus devicesdevices,, suchsuch as aas a
networknetwork interfaceinterface cardcard

•• ControlControl informationinformation storagestorage andand retrievalretrieval usingusing variousvarious
typestypes of diskof disk drivesdrives..



ConclusionConclusion

An O.S.An O.S. providesprovides communicationcommunication betweenbetween
hardwarehardware andand softwaresoftware

SoftwareSoftware HardwareHardware

HardwareHardware SoftwareSoftware



FundementalFundemental ofof OSsOSs’’

BasicBasic O.S.O.S. providesprovides onlyonly inputinput//outputoutput
functionsfunctions.. ThisThis systemsystem isis calledcalled BasicBasic
InputInput//OutputOutput SystemSystem ,, oror BIOS.BIOS.EveryEvery PCPC
has ahas a biosbios.. WheneverWhenever a PC isa PC is turnedturned on,on,
thethe machinemachine wakeswakes upup andand jumpsjumps toto aa
startupstartup program insideprogram inside thethe biosbios.. ThisThis
programprogram initializesinitializes thethe screenscreen andand
keyboardkeyboard



WhatWhat isis keyboardkeyboard??

AnAn inputinput devicedevice similarsimilar toto aa typewritertypewriter,, forfor
thethe entryentry ofof texttext,, numbersnumbers andand
punctuationpunctuation..



WhatWhat happenshappens whenwhen aa keykey isis
pressedpressed??

WhenWhen aa keykey isis pressedpressed ,, thethe keyboardkeyboard
controllercontroller sendssends scancodesscancodes toto thethe kernelkernel
keyboardkeyboard driverdriver.. AlthoughAlthough thesethese codescodes cancan
bebe programmedprogrammed ,, generallygenerally theythey areare fixedfixed
codescodes..



WhatWhat is ais a kernelkernel keyboardkeyboard driverdriver??

TheThe kernelkernel keyboardkeyboard driverdriver justjust transmitstransmits
whateverwhatever itit receivesreceives toto thethe applicationapplication
programprogram whenwhen it is init is in scancodescancode modemode

WhatWhat areare scancodesscancodes??
TheThe codescodes thatthat areare generatedgenerated whenwhen

aa keykey isis pressedpressed..



ScanCodesScanCodes

ThisThis codescodes areare thethe firstfirst codescodes thatthat areare
generatedgenerated whenwhen aa keykey isis pressedpressed.. ThereThere
areare 33 typestypes ofof scancodesscancodes. But. But onlyonly oneone ofof
themthem isis usedused as aas a defaultdefault typetype..

ThisThis typetype isis usuallyusually producesproduces aa valuevalue inin thethe
rangerange of 0x01of 0x01 toto 0x5f.0x5f.AndAnd thethe additionaladditional
codescodes start form 0x80start form 0x80



WhenWhen aa singlesingle keykey isis pressedpressed , it, it generatesgenerates
aa sequencesequence ofof upup toto 66 scancodesscancodes..

ExEx:: ForFor thethe pausepause keykey ;;

0xe1 0x1d 0x45 0xe1 0x9d 0xc50xe1 0x1d 0x45 0xe1 0x9d 0xc5

TheThe kernelkernel convertsconverts thisthis scancodesscancodes intointo aa
seriesseries ofof keycodeskeycodes.. TheThe rangerange ofof thisthis
keycodeskeycodes is 1is 1 –– 127127 andand additionaladditional keykey
codescodes startstart fromfrom 128.128.



LetLet ourour scancodesscancodes areare
0x1e0x1e andand 0x9e0x9e

AllAll ScanCodesScanCodes areare inin hexadecimalhexadecimal typetype..SoSo;;

0x1e = 16 * 1 + 14 = 300x1e = 16 * 1 + 14 = 30

0x9e = 16 * 9 + 14 = 1580x9e = 16 * 9 + 14 = 158

30 & 15830 & 158 areare thethe keycodeskeycodes..



WhatWhat is ais a keymapkeymap??

AA keykey mapmap is ais a prepre--defineddefined mapmap whichwhich
equalizeequalize thethe keycodeskeycodes toto characterscharacters

ExEx::keycodekeycode 30 = ‘a’30 = ‘a’



ActionAction!!!!

WeWe havehave seenseen singlesingle keykey presspress algorithmsalgorithms
upup toto nownow. But. But whatwhat happenshappens moremore thanthan
oneone keyskeys areare pressedpressed likelike ctrlctrl+alt+del ?+alt+del ?

TheThe keyboardkeyboard driverdriver supportssupports 88 modifiersmodifiers forfor
pressingpressing moremore thanthan oneone keykey..EachEach modifiermodifier
has anhas an associatedassociated weightweight ofof powerpower..



ModifierModifier PowerPower

ShiftShift 11

Alt GRAlt GR 22

ControlControl 44

AltAlt 88

ShiftLShiftL 1616

ShiftRShiftR 3232

CtrlLCtrlL 6464

CtrlRCtrlR 128128



FirstFirst StepStep WhenWhen AA KeyKey isis PressedPressed

InterruptInterrupt handlershandlers areare smallsmall piecespieces ofof
softwaresoftware thatthat actact asas translatorstranslators betweenbetween
thethe hardwarehardware componentscomponents andand thethe
operatingoperating systemsystem..



WhenWhen youyou presspress aa keykey onon youryour keyboardkeyboard,,
thethe signalsignal is sentis sent toto thethe keyboardkeyboard
interruptinterrupt handlerhandler,, whichwhich tellstells thethe CPUCPU
whatwhat it isit is andand passespasses it onit on toto thethe operatingoperating
systemsystem..

BIOS isBIOS is constantlyconstantly interceptingintercepting signalssignals toto
andand fromfrom thethe hardwarehardware..

TheThe communicationcommunication isis establishedestablished overover
BIOSBIOS



WhenWhen thethe operatingoperating systemsystem isis notifiednotified thatthat
therethere is datais data fromfrom thethe keyboardkeyboard, it, it checkschecks
toto seesee ifif thethe keyboardkeyboard data is adata is a systemsystem
levellevel commandcommand..

CtrlCtrl--AltAlt--DeleteDelete on a Windowson a Windows computercomputer is ais a
goodgood exampleexample forfor systemsystem levellevel commandcommand,,
whichwhich rebootsreboots thethe systemsystem..

ThenThen,, thethe OSOS passespasses thethe keyboardkeyboard data ondata on
toto thethe currentcurrent applicationapplication..



AnAn inputinput signalsignal fromfrom keyboardkeyboard can becan be eithereither
aa commandcommand oror aa contentcontent..

ExEx:Alt+f is a:Alt+f is a commandcommand ,, whichwhich opensopens thethe
FileFile menumenu in a Windowsin a Windows applicationapplication

IfIf thethe signalsignal is not ais not a commandcommand ,, applicationapplication
acceptsaccepts it as ait as a contentcontent..ExEx::TypingTyping an URL ,an URL ,
performingperforming calculationcalculation……

IfIf applicationapplication doesdoes notnot acceptaccept signalsignal , it, it
ignoresignores thethe informationinformation..
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