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o [loBepeHne Ha npouecnTe

e paboTewm npeguMHO C npouecopa - cpu bound processes

e pabotewwm npegumto ¢ 1O onepauunm - 10 bound processes
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@ Kora 4a NJaHupamMme npouecnTe

e npu multiprocessing nmMame Hyxga oT cTpaTerus 3a creasawyure
npouecu

@ MpeKbCBaHus
@ [MonnTtukn oTHocHo npouecuTe - policies

@ HempekbBaHe - non preemptive
@ npekbCBaHe - preemptive
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1 Tpl/l OCHOBHW BMAa CNCTEMNU

e Cucrtemu c nocnepoBaTesniHO U3nbiiHeHue - batch systems
o lHTepakTuBHM cuctemu - interactive systems

o Cucremu pabotewm B peanHo speme - real time systems
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@ [nobanuun uenn

o YecTHo pa3npegeneHue Ha npouecopa - Fairness

e banaHc - cuctemara Tpsibea ga 6bae NOCTOSAHHO 3aeTa
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@ Batch Systems

o MMpoussogutenHocT(Throughput) - Bb3MOXHO Hali-MHOro 3ajauu 3a
eANHMLA Bpeme

e Turnaround time - BpemMeTO OT NAAHWPAHETO [0 3aBbPLUBAHETO HA
3ajadaTa
e CPU Utilization
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@ Interactive Systems

@ Response time - TpsibBa ga oTtroBaps Ha 3asiBkUTe 6bP30
notpebutens

o [lponopumoHanHocT - TpsibBa fa OTroBapsi Ha OYaKBaHMUSATA Ha
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@ Realtime Systems

e meeting deadlines - npoueca Tpsibea fa ce 3aBbpLIM 33 TOHHO
onpepeneHo Bpeme

o Predictability - He TpsibBa fa ce BoWaBa Ka4eCTBOTO NpU MyNTUMELMUS
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@ Scheduling in Batch Systems

@ nonpreeptive nature

Hauano

Onawka

Naysa
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@ First Come First Served

@ JieceH 3a pasbupaHe N UMNIEMEHTUpPaHe

@ nonpreemptive - mHoro baseH c io bound npouecute
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Scheduling in Batch Systems

ﬂnaHmpaHe B nocJsiegoBartesiHn cncremm

@ Shortest Job First

@ NOCTUramMe AoCTa I'IO-,EI|O6pO cpegHo turnaround Bpeme
@ BCU4YKWN npouecun TpH6Ba Aa N3BECTHW NpeaBapuTeNHO
@ BCU4YKKN npouecn Tpﬂ6Ba Aa Ca rotToBu 3a N3NbJHEHNE €AHOBPEMEHHO

A.Yonues (ELSYS) Scheduling (—revision—) 6 Hoemspu 2009 r. 11 / 23



Non-preemptive Shortest Job First

« Example:

Process: p1 p2 p3 pd
Arrival time: 0 2 4 5
Burst time: 7 4 1 4

« Schedule:
Pl ‘F‘3| P2 | P4 |
7 18 12 16
Waiting time: 0 6

Average waiting time: 4.
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@ Shortest Remaining time

e preemptive Bepcusi Ha Shortest Job First.
e usnonseaHa B Interactive Systems
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@ Scheduling in Interactive Systesm
@ nonpreeptive nature

Onawka sa
Hauano

i

Kpai
MsTexun oTpaskk speme
ENOKMpane Ha BXOAWG/MIXOANA
‘Onawka sa onepauna
BROKHPaHk npoleck
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Scheduling in Interactiv Systems

NnaHnpaHe B UHTEPAaKTUBHU CUCTEMU

@ Round Robin Algorithm

e quantum - eguHMLA BpeMe, 33 KOATO NpoLieca ce U3NbJHABA
@ KOJIKO rosisiM TpsibBa fa O6bae oTumTalikym contex switch time

@ MaJsika CTOWHOCT - ronemu 3arybu ot yecT context switch
@ rosiema CTOMHOCT - MpOLeC B Kpas Ha onallkaTa Yaka TBbpae AbJro

A.Yonues (ELSYS) Scheduling (—revision—) 6 Hoemspu 2009 r. 15 / 23



execute process
on processor

Hao




Scheduling in Interactiv Systems

NnaHnpaHe B UHTEPAaKTUBHU CUCTEMU

@ Priority Scheduling Algorithm

o roundRobin 6asupaH - Bcekn npouec pabotu egHa quanta
@ BCEKU MPOLEC MMa NpuopuTeT
e 6uBa u3bpaH NpoLecHT € Hali-rossiM NPUOpUTET B OMaLlKaTa

A.Yonues (ELSYS) Scheduling (—revision—) 6 Hoemspu 2009 r. 17 / 23



Scheduling in Interactiv Systems

NnaHnpaHe B UHTEPAaKTUBHU CUCTEMU

@ Priority Scheduling Algorithm ¢ mHoro onawkun(multiple queues)

e 10 bound - Tpsibea ga 6baaT nnaHvpaHn 6bp30, 33 Aa 6bae cucTemaTa
npeackasyema

e CPU bound - Tpsbsa ga pabotsat no-gbiro, 3a Aa He rybum Bpeme B

context switch

HaNM4Me Ha MHOrO OMaLKW C Pa3ANYeH NPUOPUTET.

onawkuTe 6usat peayeanun no round robin algorithm

MpoLEC C Hali-BUCoK npuopuTe buea nyckan 1 quantums epeme

MPOLIEC C NO-HUCBK NpuopuTe buBa nyckaH 2 quantums Bpeme

npouec ¢ Hali-HUCBK npuopuTe busa nyckaH 4 quantums speme

npuopuTeTUTE Ce 3a4aBaT AMHAMUYHO

A.Yonues (ELSYS) Scheduling (—revision—) 6 Hoemspu 2009 r. 18 / 23



Scheduling in Interactiv Systems

NnaHnpaHe B UHTEPAaKTUBHU CUCTEMU

@ Priority Scheduling Algorithm ¢ mHoro onawkun(multiple queues)

High Priority
> System Processes >
> Interactive Processes >
*  |nteractive editing Processes >
> Batch Processes >
> Student Processes >
Low Priority

A.Yonues (ELSYS) Scheduling (—revision—) 6 Hoemspu 2009 r.
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Scheduling in Interactiv Systems

NnaHnpaHe B UHTEPAaKTUBHU CUCTEMU

@ Shortest process next

@ Bepcusi Ha shortest process fist 3a MHTepakTUBHN cucTemu
@ MpefsioKeHNs 3a AbJKMHATA HA MpoLeca ce npassAT Ha bazaTa Ha
NpeAnLHNTE U3NBIHEHUS
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Scheduling in Interactiv Systems

NnaHnpaHe B UHTEPAaKTUBHU CUCTEMU

@ Lottary Scheduling

BCEKM MPOLEC NoslyHasa JoTapuiiHn bunetn

nobeauTensiT OT N0TapusTa Nevenu npoLecopHo Bpeme

Ba>XHUTE MPOLEC MMAT MHOro busieT - we 6baaT nyckaHu 4ecTo
fleceH 3a MMMJIEMEHTMPaHE - ako AajeH npouec uMa n buneta, we
Obae nycHaT n Bpeme

HOBUTE Mpouecn MoraT ga bbgaT nycHaTu BegHara - highly responsive

A.Yonues (ELSYS) Scheduling (—revision—) 6 Hoemspu 2009 r. 21 /23



@ Guaranteed Scheduling

MpoLEeCcOpHO Bpeme

@ n notpebuTens - Bcekn noTpebuTen nosyvasa rapaHTuparo 1/n

e single user system, m npoueca - Bceku npouec nonyyasa 1/m
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Scheduling in Interactiv Systems

NnaHnpaHe B UHTEPAaKTUBHU CUCTEMU

@ Fair-share scheduling
e Problem - 2 notpebutens ¢ Round Robin

@ User 1 - 9 Processes - 90% computing time

@ User 2 - 1 processes - 10% computing time
o Fair-share algorithm noacurypsiBa paBHONOCTaBEHOCT MeEXAY

notpebutenute

@ User 1 -4 Processes AB CD
User 2 - 1 processes E
Heka obewaem Ha 2 notpebutens no pasio CPU
Scheduing AEBECEDEAEBECEDE..
Heka obewsaem Ha notpebuten 1 2x noseuwe CPU
Scheduling ABECDEABECDE..
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@ User level threads

o [lossonsBea nsnonseaHeto Ha custom process scheduler

§o

Kernel

Space

®

DA



@ Kernel level threads

switch(ako HuwkuTe ca B paznuuHu npouecu)

User
Library Space

) Space

(€) Combined
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e [lnaHmpaneto moxe ga b6bae [OCTa CKBMO - MOXE M3MCKBa context
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