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Commmumicatiom may be impl@memted yia Shaocd 



cmerny trovug meage pagsT nohich paccets arce 
moued betoegm) povagseg by an opedaetiag lytem 

V Eooõ) Detecho ne opeDating buteem eeds to aubco 

p8ido eod8s Eoo&g may occu6 i-fna CPO and memBy 

hdiduvcoa ,im Tlo douices and icm ra useð poogiac) F8i each 

tre eDdo Ana ope dating Sho &ytecm ShDuld talce an 

appoopoiate action to engue CoDoect amd Congistent 

Cocnmpuhag 
Ui) KepdUDA allocadioan tohen thode re amlipo ugeds 6/ 

mulhplo joos 3unU I9 at fhe Sacme' timo, eHoUDO mult 

be allocated to each of ttoTMcT diffedent types o 

TSOurD@s o maDaca b opeatimg tem Thabe coa 

DyOOUDOS fd ollocate sudh as poiateds, mcam, OSB 

Ssooe douis and othob peoiphozal dauicos 

i) AccouTtg we uat fo lcoap toacc of tno oWSDUDCOS CCESed 

bu Aha SeDS 80 tiat potuIcdig mde no- of tS to aC Compush 
to tasks opatiag &ztem ho td tace Coe about peofkame 

(ix )techio arnd seuoityTme owbs of tfirmatian stsud ina 

nwlhuSeT matwaiked Comped &uter) oant td Gatool e 

of hat eoghmatiom ohon seueDaS pODo}S eacute oancuooety 
on D PODORS tnueojeOe tatd he cthwoS Podtecticn muoleg 

eensayicna that c acces TD sRtm WOUTSOS îs Comtolled 

seCuOty endgubes each eo 10 aLrrnoticate td the sutem 

peoetiag tecn Aoutue 
A Coancnoa apporoch o degn asutec is to ptition 
Ac t fato SmaCoxmpocnecntS and each of thase matds 

shaudd be l-dofaed itn dafaud tputs, outputs nd 
hucntiom Acchcing to e modalina of cse Comypoats 
nd the tedaul heDe coe SeLeal opeating &gnte 
stauthutes Such a9 

OStnp Stouctude: The Coanputed Sgtecnm3 do not haue 



wel-cdcfiaed stouctubes mastéy Sucn opectiag bgtemg 

Stovlted as sicmpe, Smel md mited &tecms amd 

he qiew beynd heid aigimal scope 
ms DOS is n edampa o a Such &uytem 

Appication poDgoCK) 

Veidomt 

Sutem povgoa 

mS-DOS 

cleuia doiueas 

Rom BIOS derie dalens 

9:DS-DOS Jaued stoutuvE 

Tn ms-pos the cnteofacoS na (uel3 ofuntionality aoe aot 
op-Seonted ie appicafiom poDqomg able to access 

Ano bagic I(0 avufinis to oute didECkEy to te oisplary and 
disc doivedS. 

- Acnptheo exanple is ne coiginl ONIX opeDetirng &tem 
UNIX iS nihia umited by htidwoT ftnthioaality Gt- Comi sk o tuoo pcoLtS : Ah kednal 

the sigytem pobgiaans 
The kedma is fudthes Seppoiated mtd a set of imtedfaccS amo douico coiueDS, whuch hatue been added ond eapondod cued the pa Te kezne PoDUicdeg Ae At sgytec, cPU Schedelag cnacny mamageem@nt acnd os function& ttroough Stem callg. Laueoed Appovadn 
Oh pocpe6 hduece kappialt, oretceting kyjten3 Coxn be loukon 
iato piecos imat oe bmdlod amd andlo aoopnate. fi 



opetotiag Ste Cacn thcnctaim cuch qóeaked Comtao 
ove Ah0 Comutes ad oved tho application& tnat malce ge 

ethot Comted Jm top-doxam appoach tme oOTaV 
fundiomality cnd featuoeS e cdote bomicmod amd epaated 

tntd Componeqs 

&tecm Can be made modelco im amany wa, OTL SCh 
mcthod is he Jaueoed appocach 

laupo N 
&ge hteofae 

hcodto 

9 A Wayeded cpeoating 5g%tem 

ImlayeDe d apotach,the opo aterg &gtecm is bovkem up into 
acnumked ofatpos. Me bottdam aue is ne haduae hc 
higtustaucd is the ugeo nkeasaco Am opedeting &gitem afd . s an mpomamtanom o am albstoact cojeck mace up el data 
ond orations Avat coc avntpulate haxe data. 

he aduorntrga Ae lagoe d appoDach is dimpGCity of ComSfouch o and dcbugginA: Me Aost laued Can be debugged torthout any omaom 4he ocgt of-he dtern, beccaue it geg oaly he c hatidto«0 - oma he Sost Jaucd ts dob9d, SeCemd Sauyis dcbuggud amd ád om Tf n ecdE) iS found deoing ttha 
dobugtiR a prtiaalor kagð Ane cool mezt be om that Saued 

The na difitulty uith thc daueoed appovach mvoleg dohang MVaicug Jateds appODPontely 
me aeTed apOCach is temd to be Ney efficient tnam ofhed tyse, 



C) oicookemels 

-Tn he nid-198Ds mopercating sytem calCod moch fat 

mdulúzed te keonel ugiog the múcopkeDNal apFovach 

is anetfod stouctuoes, ttne opedating áyntem by OmOUIg a 
nomeskealshal Componccnts fovm tre kene ad implmatna 

te a Sytem and ugedCucl porgoam me aegelt is a 

moch rat 

Smeled tedncl nicopkemels poovide minicma poocoS nd 

Cm manage mnut and Comenúcatom 
The maim funion of fro micotkedndl s to poouide ComminIG 

tion faiGty betucm Aha diemt povqam and tno udioug 

Seouicos Arat se aATng tm ueð 5pa0- Commmuenicatiom ts 

poouidod by mesage passin9 ie Are lient povqömm macd to 
acceRs a flo ,it mt ientedatt witn the filo Seaued The dient 
rogam Gnd sepuie neued ienmtebact dioectey and Coc Tucate 

tndireceRy b eachamginA TaRaaRes tottin tne mucorkeone 
Adv Tme mucoDkeomel appovach is eae of eatemding the 

oreoatng oresatina Stem All eo SesUiO Co ccdde d to uged 8pacc ond 
Corneqanuy do not qqioe cTnihation of Hhe tednok 

Tou64 URIX Diita ONIx has sed ho mtcooteD-nc appo) 
QNX is a oual thoe orroatng gTCn aoD sed -flis Qppoch 

Disodu: he micopLetnakS Con Sf[ed 4OL peDftrme accCASES 
due toAme inc oOed kigem fuTmtiom ciedhe ad 

vmodtles 
The betted cmetfinedolgy fi oe cating sgxem do biqn inuolues 

ueng obtect-aicnnted povaoaTuc9 tednuguas fo cowate a 
Lm nis the t DN has a e of Code (ompONL

-nts ancd dnamícalRmes duding boot tice ) olAYmfkmme. 
Such a tdeeteay imylomcts tn UNIX, Soladis, ac OS X 

The Sdcoi S opeDceting Sitno) StouicttDe Is bgangEd 
ccLOud a cae kCo ne th euen Cdabo keonc onodeeleg 

Sguduultenq claeS
Fio SuteenmS 

3. doadalic Sytecn calls 



10 
Euecutalo ermalS 
S STEEA MS mocdtuleg 
6. 7iscoQlamcoug 

-Deui amd bs daiue0 S. 
SPuckule) 

casses (6e &tecnS) olui c ama 

bu toi veG_S 

CRa Sclces ms ColCanead 

madule 

Coccablo 
ycecn cal) kednel 

STREAMS enecutable 

modulas ma 

hg: Solccu.s laaclablo modeekog 

Such a daoign allouas fe keoncl to povuicle CBLe Seduicag tat 

Ross Cotain fectutes Ao be impeTmemted dtam Cally 

Deuico md buS doiveds 6i apecifc hamduware con be added 

to he kednel and Suppott 81 difeent filo 8gtems Can 

be added locdable moduleg. 

SRtem calls 
Stecrn calls poduica am imtessaca to trte sezuicog medo 

auailabo by an opedatieg ágtem These &gtecm Ccallg coc 

aailaa a aouting wbitem c and ctt etc. 

: Coided a pOOqOKM o suad data fovare one f amd 

CcoPH hecm td anotred fla. 
mefolowing pavcodude to be felloced 

>kestimtionhy 
Eaamypo hspem call 

SeqeoNMO 

Acqu de input fo Mme 

(wnite poDnYpt fo SCTeG) 

Accept inpit 
Acude output Fia aMC 

AcceRpt pt 



ren ho imput fa 
hlo coesm't eaist,ablt 

COcate output fl 
flo eaistS ,aböt 

TCcod form Zaput flc 
CTTte to autptt 6o 

Cthil ead ftos fails 
de cutput fle 

uTute Completion mejag 
Om Scoeo) 

Teomumate mönallu 

Applicaion douelopeDS deyigm poqsamg acHding to n 
applicatio pogictMA IG tnteafae mo APT SpeCfe a Set of 
Snchiong ot ooo auaslabla to cem application pooqoaMMET, ncudig pamateds -fat cu paed to eah famdtiom acndtro autten alug. Theoe oW thoe0ommon APTs availaba ag 
)in3 AP 46 oindotos kuytenmg 
POSIx APT 81 POSIX bose d &ytemg 
) Jaua AFL {a dobgua9 PoqiTIS hat Jum om the Jauo most porocamu doquaags ppouide3 a átem-Cal0 inteafo ot seU as e umk tD fna suytem Ccllg mmade auaulako by tne opetatmg kKe 

The 8utem calN intedtae Tnaucntaumg a tablo that CoTutakng e mumdoeds astso Cicted wth each kuaTem cal 

eb applicahom 
Ce 

Used 

ode 
Syste CallJntesfate 

kednal 
mode 

opern) 
Tnplomentation 
openc) 
gtem cal 



e6 qECK nuoke a Stem call It emte6s 

D0OT ET Modo td kesmo mode im ohicn ik opectiong 

eaecuted Tm o aboue the ueT pODg6am inuokeg am opeTK) 

mchon tem call 

Tye of Stem tcll Syeem calls com be ODuped trto 

ue mas categties PoDcOYS cmtod 

hle mmamipulatiom 
dauio manipulathiom 
nfomai om mauntenmanto 

CommuNi Catiom 
Potceg Cortarl A auuning porgiam meeds tr halt it 

exetuion eitheo mmally 8 abnbimally i-e ecnd ) klkab&t 

he utem cal used o Comtool -tne poD cO8 execution ac 

end abõlt 

Coad eTecute 
CCooate potceRs,tedmunate pottag 
et pooas aktoibutes, set povag attoi butes 

nit f8 tme e 
oast 31 ELENt ,hgnal elent 

allocate and oue memBy 

) Fo manaagmont. Tmege aa ie d to Cate nd dolote sleg == 

and opem dBe ha3 eke , (e ad, tzute). 

Couate flo , dalte filo 
e.lbe 
ead ,wrute , oupojtio 

et ho attanbute , set a attibutes 

) Deu monacgmenLt A pocccRg cmay eed SeLe Tal dC}DUDCR 
to exeute i.e maim memsy , dist doiued S, acce8 to fieS amdio amd lomtod oued he Motuseg aeocte d 

suqct daui@,ocleae doie 
icad, oute,cepösihion 

t duuio atfaitutes, et daui@ attaibut eg 
Cica attath ) dutach deiteg 



temply t CULnsKmation makntemame many Stem cas ip 

fhedeo foon&fedoing imlîmatiom betwem fhe us 

pO0om and me opeoating &tenm Such &{tem Call de 

at ticme 5) date, set time i date 

qet sytem data, Set &gtem data 

pODONS , i 8l doui@ attoibuteg 

set pobORS, filo öi dauia atfoibuteg. 
(U)Communictiom& TmaDe dle fwo models of tntes povOY 

Comutmùcotioamhe moySage peying mocdel 

the Showd mendy model 
Tn mesaog poiay modelbefse Commutnucatiom a ommation 

uLgt be opemed 

)Cocate , dolete oammticatiom Commectio 
semd, JMaiUe mesKa93 
tDonfeo statug införmodio 

attacnà detach amote deuico 

Oedatin9 gtemg GeTaTation 
- Operoeting Stem dobitrad to eun on ay of a doy 
achins at a diffegent itag acnd at a differeat o 

peophmal Comsquoadiomg 
The sykem cmust be Cocnigubed qeTLTated f87 each 8peco 
Conputed gite, at PodCO9R noocn as Stecnm nOTAdio 
SYSGEN). 

-The sySGENN pocass aursg a a eTueg of jcbs undas the 

Comtodl of tho operating 58tem Thode aO \Noiou kimo o 
imBlcmatiom mugt be doteomumod hila onhquded 

Tno CPU U3ed, opttog im fhat CPO GlCe extendod ingtouton 

SAS, ftoating poicnt cothematc and &d on 
me orio my aailabla 

The doui cog availaie i.� douico nmbeD, tne dosio iteSpt 
urmbeo,e deuis type cmd muodel and omy bpe Cial doui@R 

dha ope oaira butecm pamate OS \auOR 



Onco o aboe in fBloetion is dotes cninocd, it Cacn be 

uned m seueda too 

At oaa eatoema,a Sggteam adeninistoadil com tuse Te To 

odity a opy of the Scude (odo of tho opepading bytem 
ha opeoatiag stem -thom is a ommpilod one Data dalkoo 

tioa inütializotioms and Comgtarnt ,alomg with Conartioma 

Comuputation pODduc@ am outputt object vedbiom of tho OS 

na is aiBod on a bytem dagcibed 

At the anoth6 eatveme it is pågiblo td Comgtouct a butem i 

hat is Complotely tabla doiuen AU the Code is auailablo ag 

put of ha sgtecm, and seleetiom accudS at eretutioonte 

Sgtemm gnUDatiom inuolLeg 5icmply cocadtig tha tabag 

tD cogcoibe he agytem 

Grerneretiomooreoatiog &ykecm 
opebatiang Stean ike hodwoo haue unadoogone a Setieg 

o euoluhionouy change8 cellad genasdtiong Tn Coompute 
7 

iDdoaoe Me qenadat iong have beam moiked aduGMag in 
2 

Compomeats Fodm UaCucm tubeg, td oan stBto imtesR6ated 
CidCuuuts td lbrqe Scalo acnd eoy Jvge Sccle tntes6ated 

cipais 
O Seoia PODCi teooth ENTOccion 

Ecouky ommputeQ &tecmg foomm tre Sate 940s to md (AUs 

the povq6acamed disecRy tntEDacted with the Computes 

widooo thase oos Mo OS PbogoTnL& n crnachue Coda toede 

Coadad via a input dort.Tf an eD0d OCCuDed tho edo 

Conditiom waindi cated by the iqs. ha pOUAOCmeTLCd I 

nacrnally4na autput appewud om-the poünte 

Disadv: Sche.duling a ugo may biqm up amd fioush in us muotg 
Setup tiTAO a inalo job Coudd invole (oadinq the 

Compilc PoDgi0m and limtiog togthad t 
Cbject pgoa) ocnd ommm fundiog 

This modo of opetation is tmown a sEJua pOUcOig 



Simplo Batch SRtemg e fiast gesTation: 

The opeooticng &ugtecm& of the 9sOs oede doyiqmed to ômooth 
toocotion betueen jobs The wagted time duo -to Schodling 

setup ticme wa9 mot cay acceptablo im-tMiS. TD Tmpodvee acnd 

PoDcsl ukilisatiom tha batch opeadi9 6iterm eag douelopd 

e fost batth ope oating bgytecrng was deureloped im-tho 

mud 195os in tohich jobs ebegathebed Tn DupS d 
batcheg Tre boic idoa in batdn poDcosingis +Me ue of 
a soltODW kmoLm a lDTUto. Me morutd pedfskmg a 

Schadulig guntion A batch f jobs is quend up ond jobs 
OsO eaeuted uwth mo inteoloating iotlo tiome. Tnabe is 

job Conodl lacigucge (Jc) tohich is ed to poDu ide imstoudb 

to he MonitBl 

or Sucn lonquaqg is forTRAN Tme ovesa f5lat 

ohe job is ag 

JOB 
$ETN 

FORT ICAN ingfoucticra 

LOAD 

$RON 

Data 

END 
mulhisoogdacrmed Eatch &ytemg e Se Cond genosdion 

Tre SeCocnd qeneoatiom of opeoodion9 Sugtemg uns choracte oiaed 
by 4ne duunelopemont of shaoud Sytemg cotn multipooqsam-min 

arnd beaiamin of cmultipoDcysin In multipovasammg 
SRAeTSa ugeb pODROGTI& de icn main memY at MCe aafd 

tho poucoysa is Switched betueo) the jobs Tan ulti poUsn 
sermo,, Seueta poooU oe upd im a binala Computed &ytem 
AoncbeoDe Au povwPong aoilituH These Suteg mta 
eapenosue nd Scoiag in ize 
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