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6.3 Explores how an OS manages processes in computers.
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DO BOED HVETTODHIHO,
3P ed @ (process) ¢y,
B Om naded s085 anndm O1@wedwnmB(sequential program).
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o DRWIVHO gdaw wdsx (CPU, Memory, 1/0, files).
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- 2R IO BwdEx wew wdsr et BE®(Resource allocation).
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Multiprogramming System
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Main Memory
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Writing data on disk Job A
1/O Operation
N Job B
Secondary >
storage
device § e 0
§ (Waiting for
] CPU time)
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o
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8
- CPU

G185 80WesY evemm 888, Sod8n § adddme, , job' A' @8sY CPU time dewmst yewdsmwsl
e0eRB.05¢ o ¢ [/0e®euny®s ©w@w mbedye 8 e».e® Bwo job 'B' Bwedd
03¢de®sy CPUS® mabwwe 9yc 8 a¢».0e®@x® job C , CPUSm dEesiedininedsy 83. e®
80enedd CPUdm Bmoesd mce on mostest mHB and 98 000 ub®ewsy

3ewdsmGO ©A.

BwoedB 0wicdm O1& wdws "Process", "Job" ewd "Task" wm »H@OED werdO&.010e sy
ew@s¥mod(concurrent/parallel) HwoedB 0wed® @85 sdBed wdss yowddmwd OB 18
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¥ sIc® OO0 D& @d.
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sddBe  (file system) ww D@wOHsT B OBIBZN DOE® Yodnw (transient area)
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om0 wO 32 a.

* O wyd® Sowe emdOnms nOed (idle) s0Bm wcs a8 @d.

* Uniprogramming

Program A

Run

Wait

Run

Wait

Time

»
Ld

Processor must wait for I/O instruction to complete before preceding

Program A

Program B

Combined

Multiprogramming with two programs

Run Wait Run Wait

Wait| Run Wait Run Wait

Run | Run e Run | Run it

A B Wait A B Wait
Time »

When one job needs to wait for |/O, the processor can switch to the other job
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Time Sharing System
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System' ws¥z ©8m0 »SE.
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(Processor Utilization) @»E a¢ows o=.
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Processor Utilization

BB E 8enBIBmDG

ememed cvewsi@mde (CPU utilization) ¢z ©s0s50E Bwimdsde s8oneame O8sY
yewldmwed OBR® ound wmeme(CPU) 88 ©»godsm @ y@iennd.d; smemed
cBeedBmde, 8¢ DEOIWOTme mO H@OE (computing tasks) y@iernw w®n DEnw ©x
eOmE ©D.8093C N wew adm B WCH (CPU time) ©9n05 @md m0s s®HomO @no
8 MBS OB @D.

Process Scheduling

B BB BBO®mS 0
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Be®mdenws(Scheduling) ws somFsw ©dm »S&.Hwiws (Processes) wz méh 1000wy
O gm0 I 88emed 9EBR0 amd Wdmewd ©witdB. CPU o 0857 8wd® Hwiwmwsy
(Processes) B8 owd Bwu@mden amd Hdmw OB Bwe®mdenw (Scheduling) wzm o= &=
Bwowmwd CPUmcewsy «¢® y@iemwx 0057 w0 @8 and Be@moemewns’ ©®
BworwmwmO® CPUmEw eesw.

- Bedmdens ¢r) 39 HOeE 8w Y 1E® 0®ewy® sl BE@iens BBe®E ewac
OBIBN YD omE BB .

- By 3@ enBEedEmO wmumwd 0w BBe® BwdEw BeO@moemw ©EH
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- 00 Bwirdem BB wewr Bw®mdm/gydonmwa(scheduler/dispatcher) w» mn®eEaw
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Schedulers
Be®90%

Bu®m0m 8z dords 8B DagmnwB.008sY 88L ¢mCDEY Bwrwns B 6 BIEBG
®OB.TDed ys mbww DYer WHMWO WBW Yr BWBHB 3O 8w BB WOBIesT
DO Bwowmwe euim Bdenws B &.
Bwe@mdm 08» 3 B.

1. Long Term Scheduler (8¢9 8% Bw®micm)

2. Short Term Scheduler(em»S mE» Bw®madm)

3. Medium Term Scheduler(®s m8s Bw®mom)

2q B> Bw®=dm (Long Term Scheduler/ job scheduler)

oPO8=T,

8@ IOVl eug® OO FRES BE YIon VOB Hwiwmwe eIz Boemw BB ¢,

RO® FHwrwmw 8dRBed Hwin®m »E g Wi Boenws BB ¢,

02 200 Hwrsl®m BEED BB s §i1enews’ DaE 86 Wnt MEH 86 GrE wsIm Boenw
BB ¢,

D eRevE® 8dABOR BB WE®DEE Bwiws) Bwo®@m OO wewr O win®
Eowews’ y@i1emdn mEe Ca 89¢ 8¢ od.

Oe0T® INPPOeEImed YDt ¢ WEHE WOB.INDOECEID Yreww wWrDIH®,5D
Brwmwsy BE&rens Do® wi@ms gonw (average rate of process creation), sdRBewsy

Bworwmwsy gdde® w®isys gnwd (average departure rate of processes) @iz S @mes.

8B®NC 8dVBOE 8o ®ED Bw®m0m 050BI00 0wl 9mdn @8 OO0 yOOB.2ME SWED
e®eny® sdAAOE 8@ ®ED B®m0m (.

Borwmwesied msfowesy(process state), 0 mded (New state) 8O gom® mndwd
(Ready state) eoxmed @0 530,00 s8ddBs nE 89 ED Bw®mdm ©I8mI WSE.
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@3B Bws®mdme (Short Term Scheduler/ CPU scheduler)

008 y» e Der’ enddos BlemwmwmO axnd sddBed Bwmbndw O18
RBB.088 Bwisms yem® mayded(Ready state) 80 0dx n¥afoweO(Running state) ©ic;
©0.000857 Hwiws ¢ndsy Hword®m SO0 yeme®sy 835 Hwiwsy emdd S8y SO

BB ©@D5Y WOE.

3B Bw@mdme , ydwwme: (Dispatcher) ecwe vesf08.958 S BnHo® Ddmw
8® 8¢ O gm0 8 0 WODW WE Yo MO HwWwHHwBe WHIB) Boens WORB.65:® Bwownd
HIHO edmed BEOW 8¢ o SO2® 0®® yhwme BwwF®m d. emIMED BwW®momw
2@ mE® Bu®m0mwd D& eDndns ed.

@3 E» Bw®mdxm (Medium Term Scheduler)

00w yBnsem HwdEed (swapping) emdns.gBndensd B7) BBIBDBsT o OB Y
3B OB gm0 S0 WOOVB.OWBIED B®m0mw O8x5T 0®® BwodBw Emw »O&.
950 Onmed yBf Bwiwmwsy g BEON dYHLeFa» y&iems gl BEOS Bewom gnd,
yBwden BwdBEwx (swapped out-processes) sEm @ BB vrdDs »OYn HOE.

sy @oy/yBan 980 (I/O request) @B ®,00m Bw®Bw (Running process)
OMEDO g¥B00m CIB.gFBO0T 1y Dm0 @288wd ewied wdyben RO
OBBOS 5D.000 »IFOG wdew, arBody Gy Bwwme gums Ommewsy (Cache
Memory) 90= »0 edm HwwememO 98 Cab 8 wewy, SO0 G BWWm® YL
OwemO(RAM) ©@dny Red.000 HwdBw yBwdes (swapping) 8z 9€3ed.c0®
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O88yen BBO wew yBwoen gycey @D.
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Swapin Partially executed Swap out

swapped-out processes

\

Ready Queue

—

1/O waiting queues

Comparison between Scheduler

S.H. Long Term Scheduler

1

ltis ajob scheduler

Short Term Scheduler

Itis a CPLU scheduler

Medium Term Scheduler

Itis a process swapping

scheduler.
2 Speedis lesserthan shortterm  Speedis fastestamong Speedisin between both short
scheduler other two and long term scheduler.
,  Itcontrols the degree of guperf;'sersefsfser conrol 4 reduces the degree of
multiprogramming aeg ) multipragramming.
multipragramming
4 ltis almost absent or minimal ltis also minimal intime  Itis a part of Time sharing
intime sharing system sharing system systems.
[t selects processes from pool It selects those It can re-introduce the process
5 and loads them into memory processes which are into memary and execution can

for execution

ready to execute

There are Two Types of Scheduling

be continued.

Be@mS w6 s @A,
1) Preemptive:

0088 Bwe® PHwwemnwsd BHws®m Oxess CPU Time ©idm m»o8sfw. wmumed mcEe
OBy 0ewmO ww 8® BB ©85 WO BWBHOEIE 0 SOB DI .DIC® 0DEBIesT
85 DEBGBBOH® dw Quantum Time e »wesIO&.

Preemptive Scheduling 82 wi8wwsy Bwid@m mofesy Bu@mien BFvwemd amd BT
OOW. YD 9uE YE»FOwH 8w @rn @dEOmE wmwmed ewde PCEODE ¥WW.08D
@ §EHFOWO 9 ©¢ gmd Wdmed 0w 80 Ewwd e®ewimal A 8300 &8¢ @.
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2) NON-Primitive:

0082 I Bu®moenws ©dm 05m0B8.00828 Y& Bwiwmw® dmw »C gdewsy § ©e
BB Bewod 83.8wws e 0nd 918 0em ¢B 80 vgf Hwivmrw wdyden me v
@D W e30wWFwWd Gao®@» WO&.

Preemptive Bedmsemed 880 s n®

1) First Come First Serve:
DO ®C B G0 O® @B 8¢ DrYesy BT 818 Bwiwmw §BsY Bwedd 0wicdB.0x®

wene 85 gEOD Hwwmwsl enCEOD BEeDED oudEO ©eld.ancE 0 88eDE0
OO vy O BwWedE @wicdB.

2) Shortest Job first:

008 Budmdmoedd Bwd® Hwwmwesl dhed Sacesde ©n B88ewg WJ 0B.OHHO
Bwowmwd Hodme d00 emw®e CPU mucwex ¢dasgd 9c8. CPU o»n 08s 8wo®
Burwmwsy 8BEewg wostesy 000 gdas mes @mw. CPU o 0857 & o HwowmwsIo
20ms E T gm0 0O i YETO emd mE T YOIHmWE OBIBN B)WwHW
DB OO,

Condenss oce 890w Geanw BOEO wyw Mousew Bow @m S 0@ BI® wEny.008HE
CPU o 9857 9§EsI® mosiesy Mousew Bow @n Swr 0®w BOOE.gsvesey Ycen mO@nm &8¢
WOB.028 Besoe Yeenw BRIV 0m05 mEw Mousew Bow @5 Owr 0@ BIOO ©mO5 E®D
D8 eReNdBT® D& Besac.

3) Priority Scheduling:
0082 Buwvmwsied yYIFOGO 9l 0¢l.mn®x Bwiwmw Y Bwrdm me gngd CPU
O Boenw OB, wmeme 85 yPIO 009 sOFDenm W g SO aEd @i®
Bwrwment® Bgowg 08.957ue3 CPU O 9857 38a5/0w 9850 0 Hwwdwsy B§win®©m
®OOE.
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4) Round Robin:
000 Bwe@woemedd CPU micw 9@ 0008 DE0 0dd S 880 BHwwemHresId odd
©¢8.00® CPU mocw Quantum Time ecse »wepiD8.0088 sg® Bwrwmd@d ¢eE W ¢Desy
g ©y 0O Hwwmnw HwFOm 00.00828 & @B wcwe ne «OB8 Hwwmww @dwsy
@50dO0 9d) .

BB OB DD OB, FWwwmred mnde s3on HBO (Context Switching) @8z Bwd®
Berwmwsied nnde s3en ®O8.9ueey gy Bwiwmwsy Bwid@m & gdesy § o
G ©510eg 888 adwsy @0y Bwrwmw Fword®m »SOa.

5) Multilevel Queue Scheduling:
0082 w®»wo Bwiwm D80OED ¢md CPU mucw 0dcmy C1od.0988 BAdw @ Hwod®@m O
Dm0 3o A 0d.09m0 g s8e0m®mud (D FRES WO» DO O B
e Be®sT vy sBnennm Boed 8 ed.

B B FOw@sY

Status of the process

B OmOm Bwiwmwd 88Q § naddws’ B and Jo Hwiws mudesy (Status of the
process) eces HesIOa.

g ¢Ies) HWBHG BNE BN DE @i OmOC 8cdm D YO S @B
WO B WBHBY VB grern OFWOOWO O Bwwmwm Hdme BBOO @&k (A
processor can execute only one Process at a Time).esmwme ng 0WdD6 »oTesy O
Bwrwmwe esiz Boenw BIO wewr 88Q § Bwows nnDwsy s0A8.008 Bwiwns BsDwss
050 WO wmwmw OS85 Bwd® Bwiwmwsl Wdmw ®OE CRB.AdE 80 mEFded
(Waiting State) =082 sz @sy D@ 05005 @mc BMBBW, BDBHOE E® DDB®
8O0 go»® n¥Fded (Ready State) 08z BwiwmwsiO e of.

Bwowmw 98 n35dwesy, 9 ndsdem 80 nor nFdwemO ©c; BB vwesdsTesy Process
State Transition ecwud.0088 Wdmnw O HFed vOBs Hwwmww de 83 WD
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s¥8B 01®.83600 HFFVed sOAm Hwiwmwenl, d& 83 »FFOWO o @d. dé 83»
R BOeE Bwrwmw DG D5 B FOGO o Bw wi®.

88Q g Bwows B HOWsY Bwm 8eHsT WO GD.

1) New/Created State (»0/8&58»):

s38em vdRBewsy 0D 9EES0, YEDIO BEremw mOm Hwiwmw evdxy New Born
Process ece »weudoB8.00 50 Hwiwmrw em® nEnowd o8eems en d8 83w gnw.de
am®n BE® owd y®i¢ BI® B¢ wosTesy 8@ B Bw®micmaes (Long Term Scheduler) ®82A.

2) Running State (00 »=0w):

Bwwmnwm CPUSD @der dmw 0d8s) 5080 ewd D@wdwnms CPU 985 Hwin®@nm
»ODe®8 ovd dw MDD BEFBTDed sOA®D Wil Bweym CEd.w® BB BHwowmrww DoOm
D HOeE 8DAD 8O w® YBAICHS Boed 8 ©D.00w wuiw (active) ewnd Hwixt®m (executing)
R FOG eRee ¥ 85Ied. 08 PFHOeE 8O OB ¢4¢® ewd @dBC HFHOWD e D V.

3) Waiting State (d &3» »0ws):

BOBRB Hwowmrww @60 0wl B 0®enydmO d& 83m @duEd e® »BBY vwerIO.
BDHDG OB 008 §o® HHFHOW, WO HFFORO o Wom o dé 83Imed
g/ 508 Ommede.

4) Ready State (e35® »s0ws):

e®® ¢0uedl Hwiwmw Bwid®m OO wews em® nEded 805 HEH eI 8w
A 83.000 g0dkd gem)® IO e VEHIDB.COBE Fuwrwmw weEws gDMS GacIBdWST
ey YBmwsY wdyen Hons Bty HWwWwH® §e® HFFOeE s0B.05HO Fwrwmdw BFwort®m
BB esewo CPU d29 creds no dé &3.

5) Terminated State (0150/¢0ws3 »e):

Buwowme w@yben me ©y, CPUm 985 Bwiwmw 0w Hwd qdwsy o8, ©wd@yden
BowmHw gdesy BE 8y BN 8eEwr 005 W0 By @6 50D WO PHHOWD wr
WOB.ODHO® Fo gy Onmewsy ewd gmms OnWews’ O WO ¢OB.08 B 0@ gdddd
B @ gDesImE 0wd 5y Og ¢dedd eEe HwEsIOi.

v 9O eNWOD Bwrwmwsy ¢dmd (Zombie)eEes Hesida.
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6) Blocked state (8086 we »FOs):

Boon m»¥0w (sleeping state) ecwme vwesioB.Hwwmen 0®0 ma¥dwd o § 80
BWBHEBST QOB WO Z» Onmed 0w gnms Onwed Jedr ©A.

7) Swapped Out and Waiting state(yB9nsens me @ d& 835 nsfds):

Qom® mEed 808 Hwemw 0aewnd 0DEE g Onmed de
B e, e @80 0®w a@mms @nwwd ®0; mOB.080 e®® B FOWD & ©D.080
OB 3650 B FOWBO B F W W1®.

8) Swapped Out and Blocked state(yBwsens me w» ¢d8dme nFTDG):

gy Onmed g ¢80 we P FOed ¢ HwiwmHrw gnms Om®wd & mOB.OBO
B0 »IFTO8 0@ &s5Y v €sTed.

Y 0®wd yBhwiems we ww d@ 83m HIFOBO @0 8w VB end OB OO
BRBOBOE DB DD.

BB 01838095 OB e®® Bwrws) mDwsied w8l mno¢cOs 81w @E mdnn vim.

HEBm (D)
Created (New)

d283® ems
2ICIHE®
Waiting or Ready

s/ 6besd e
Terminated

(G120,

Running \ = A .
i—

- 2083 Main Memory

Blocked

gBwdene e
on dé 80
Swapped outand
Waiting

giwndenc e
@ 8080 »e
Swapped out and
Blocked

DS EHIn

Virtual Memory
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8 y®renws (Throughput)

C Iomen RE HWoOm S gDy HOT CIB BHWws) 300500

8w y&en e (Turnaround time)

BB DB 9B CA {BIO0 O6 BWBBEE B OmO 8DAD ®E®
¥®a¢ @ (Waiting time)

B0 B0 CR B 080 gem® nFDed eugvt BvOBD WIEW
5800 mcEe (Response time)

B 8@ cuecen G o@emes 80 ¢ Bwir®m 58 golm e®iewin ¢t §
DB
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