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Operating Systems

Team Project
Lab 1 : Scheduler Simulator

Run in Linux
$ git clone https://github.com/zinirun/lab1_sched.qit
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root@pp-app: /home/ubuntu/os/1abl sched# 1s -1

total 28

drwxr-xr-x 2 root root 4896 Apr 18 19:53 include
-rw-r--r-- 1 root root 14702 Apr 18 19:53 labl sched.c
-rw-r--r-- 1 root root 1464 Apr 18 19:53 labl sched test.c
-rw-r--r-- 1 root root 732 Apr 18 19:53 Makefile

include: AAIEZ0| RSt |67t Z=&H=l directory
lab1_sched.c: AHESY LD2|ES AlEIXoZ 156t ¢ file
lab1_sched_test.c: AME ZHe main g7t ZeHE c file

— Makefile: make HMEE AtESH| 2IsH gee7t AHE Makefile

1-2. lab1_sched.cOl] =M=l

o
e

/// General functions

void setProcess(PROCESS* pointer);

int getSumST(PROCESS pc[]);

int getQueueSize(PROC_QUEUE* queue);

void processEnd(PROCESS* proc, int index);

void draw(int** arr, PROCESS pc[]);

void insertQueue(PROCESS proc, PROC_QUEUE* queue);
int calcTotalTickets(PROCESS pc[]);

int getGCD(int n, int m);

int getLCM(int n, int m);

/// Scheduler algorithm functions

void FIFO(PROCESS pc[]);

void FIFO pop(PROC QUEUE* 5Q pointer, PROCESS* pc, int time, int** arr);

void RR(PROCESS pc[], int tq);

void RR_pop(PROC_QUEUE* SQ_pointer, PROCESS pc[], int time, int** arr, int* flag);

void MLFQ(PROCESS pc[], int MLFQ_cnt);

int MLFQ pop(PROC QUEUE* MLFQ ptr, PROCESS processArr[], int g _index, int time, int** arr, int MLFQ cnt);
void STRIDE(PROCESS pc[]1);

int getPidSmallStride(PROCESS pc[], int SchC[], int index);

void delCand(int* cand, int val);
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2-1. FIFO

FIFO(FCFS)= HX Z&lel= =MUZ2 Z2MASE AHEstk= 7|Ho|oh =&FSt
Z=AM(Arrival Time)LHZ single queued]| MUZ|T, AAHEEE|= ZTZ2MAS| £
AlZKService time)0| 00| E|H, Ct2oz TAISH IZMAS £3HA|ZICE

THE BE AHEE »d12|E (FIFO, RR, MLFQ, STRIDE)= Queuel}l Array(7+ed Z1to}
MEE O[xFH HIE)Z =7ISAIZ! & AlZlSict Z2MATE =2F6HH Queued] 210
state(flag)S RUN MEHZ HFELCE A[ZH0] 1=4 B8t w2t queue?t HIUX| o™
FIFO_pop &E &5t queuel| 7t 2f(head)ofl U= ZZMIAQ| service time?

RRE T=aIst M2 single queued] &UE1T, AZHE H(Time slice)E FOA time
sliceRtE ZZMAE £85I service timeO| HOIUCHH CHA| queued] E0{7H= gHAlO|LCt,
queue?} arrayE =7|3tA|7|0 Z2MAQ] arrival time0l| 2} insertQueue &S E35H
queuel]| Aristct 3 =0 queued ZZMAT} stLf2E QJUCHH RR_pop2S S=otCt.
St T2 MAS| MEHE 7| ol insert_flagE AFRSICE. time sliceZt X|LtD service
timeO| ot U= AR queue?| 7I& F(tail)oll AFUSHCE

RR_pop &40|AME ZZ2M|AQ| service timeO| 00| E|/H queuel| QIHIAS
ChE Z2MIAE 7h2|ZIch A #Hnl Z2MAQ| service timeO| HOIRJ=0H &

Z2AAT} S0loE B2 ME2 ZRAAS MK AL B AES 12 DS
queue® JHE SOIE 1Z0ICIS] AASYS 8 4 U=l RBXR EIY HHS AS5|

Qlsh F Fol HEoR HIYCH

2-3. MLFQ

MLFQ 29| Ao o{ZLIX| 2orf 2ZHCE queuel JH40l et EFl HE(2)S
sz gttt AlZtg S7tA7|H Ea6ts Z2EMAE queuel| Topdll &ASICY.
2|10 queueEs EMSHH AEZE HAS ZFSICh MLFQL| 7|22l A2 2M =27t
7t =2 queueRE| ORMZE LHHZIH MY HAY BHME Z2MAE A7 |= AOICH
ZEMAI AAESEETH 3 2E = O queuel| $IXIE MENSHOF SHH, queued|
M™M=l time sliceE 25 AR2SHH lower priority queued!| &1, J2X| QUrtH
priority= Z1CHE {X|SICt 12|10 lowest priority queuel]| =ESHH siE queuell time
slice?H2 Round Robine| BfAloz 45H51A| EIC,



oM e Z2|E0| 7[=0]2, CHE o2l X2|E Ol Rt 2E queuediiA

T2 MATL SHLEFH 79| time sliceE 25 AFESHE lower priority2 LHZ|X| @4=Ct, EESH
et T2 MATL CHA] queued]| MUED SAIN AMEA =&ist Z2M|ATF QJUCHH AHE—.-_—
ZZNA M =& FULCH,

T T—TiIE T A

2—-4. STRIDE

STRIDE AAIEZEHZ2 Z=M|ADICH Ticketa F0{5t0 StrideE A|lAtstar, time sliceOtCt 7HE
2 stridel] ZEMAE Gt s ZEM|AQ| strideE FXot= HAIOICE ticket2
IZM|AL| service timell| M2t XSS 2 ST, 2t tickete LCM(ZEI ZHSE 7510
2t T2 MAQ| strideE H™oiCt 1Zx=0iCH AHEZ CHM0| El= ZZM|A(schCandidate) &
a5t T2 MA(schTarget)2 ZAXSH| Qo 28 T2MAQ| stride2 EMMSID 715 W
strideE 7%l EEHIAE oSttt st T2 M|AQ| service timeO| 00| E|H AFHEE
SHOIA AtMStCH o T ICE7F timeO] width(ZZ2AM|A service time2| &)t
ZOIX|H S —’.E—E?_HZL
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3—1. Lecture 3 PPT2| Sample2 Al3H

— input data
Process Arrival Time | Service Time
A 0 3
B 2 6
C 4 4
D 6 5
E 8 2

EP root@pp-app: /home/ubu

ntu/os/labi_sched

—————————————————— [ FIFO ]------------------
ANENENCOCCOCOCOCOOOOCOOOOORD
BooomMEEENENENNECOCOCOCOOOOOOOO
CoocoocoCcoCcCoOENMENRCOCCOCOCDCOC
DoocoooCcOoCoCOCOoOCOCOoOCOCEMEEENCOC
EOCoCOoOOoOOCOOoCOOoOOoOoOOoCOoocooOEE
——————————— [ Round Robin - TQ 1]------------
ARNNECEOCOOOOOOOOOOOOOO
BoomocmMcCcECOoONMCOCCONMCOCONOCD
CoooooNMOCONOCOCONOOONOOO
DoocoocoCcOoOMOCCCONCOCCONCOCHNE
EoCocooOoOoOoOOoOOoOOoONMOCOONOOOOO
——————————— [ Round Robin - TQ 4]------------
ARNNNBCOCOCOOCOOOOOoOOOoOOOOO
BoocomMEENBECOCOCCOCOCOOCOENNEOOO
CoocoococoENMEENECOCOCOOCOO
DoocoocooOoOoOCOCOCEEENCOCOCON
ECooooOoOCoCOoOQoOoQoOooOoOoOoOCoCOoOEED
——————————————— [ MLFQ - Q 1]----------------
ANNCEOOOOODOOOOOOOOOOO
BoomCcEMCECCOENCOCCCONCOCONOCD
CoooooENMOCONOOONOOONROOO
DoocoococCcoMCcCCCOEMCOCCONCCHEHNE
EoCOoOoCOoOOoOOoOOoOOoOOCOoONMOOONOOOOO
—————————— [ MLFQ - Q4 - TQ 221 ]-----------
ANNCEOCOCOCOCOOOOCOOCOOOROD
BoomMOoOOENNOOOOOODO
CoocoCcmCcOoCCOEMBERCOOCOOCDO
DoocoooooEMOOCOMENE
EoCoCoOoOoOoOoomEMOoOOOoO

——————— [ STRIDE - Set ticket by

Each process' stride -» [A
ANNBCOCOOOOOOOOOOOO
BoomECcCCoOCCOENONCDO
CoocoomEMECOCCOCOCOOON
DPoocococoCcEECCECO
EocoocooooOoOMOOOO

»> Simulation finished.
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— input data
Process Arrival Time | Service Time
A 0 5
B 4 9
C 6 2
D 8 8
------------------ Tl e —
AENMEEENENECOCOCOCOCOOCOCOCOOCOROC
BoocoocomMEENEENENEENENEOCOOOCOODODRD
CoooooooOoOooCooooEROOOoOOoOoOOoOOoOano
DooooooooOoOoOooOoOoCOoCOCEEEEEEENR
——————————— [ Round Robin - TQ 1]------------
AENMEEERECOCEOCOCOCOOOOoCOOCOOoOOOOOn
BoooomoEMoONCOOENCOEONCOENCONENCONOCD
CoocoocoCcOoONOCEOOOCOCOOOCOOOnn
DoocoocoocoOCcOoOMOCECECECOECOECOHEN
——————————— [ Round Robin - TQ 4]------------
ANENEENEOCOCECOCOCOCOCOCOOCORD
BoocoomEMEENEODOCOCOCOCOCOCOENEENENECOOCDOODON
CoooooocoooEEOOOOQoOoOOoOOOoOOOO0n
DoooooOoCoCOoOoCCOEMEENRECCOCHEENENCDC
--------------- | MLEQ = Qui)issssssnsamasn
ANENEEECONOCOOOOOOOOOOOOOOOn
BoooomOoOENMOENCOCONCOEONOENCOENEONDOCDO
CoocoococoNocCocECOOCOCOOOCOOCOnDn
DoocoocoocoocoMOCECECECOECOECOHEN
---------- [ MLEQ - Q & - TQ 221 J---=—rm——mn
ANENEEENEOCEOCOCOCOCOCOCOCOOCODRD
BoocooCEMCOCOENNCOCCOENNENNENCOOCOENNGC
CoogooooEoOoOoEOgOOOOoOOoOOoOOOoOOOO0anO
DooooooCcoCEMOENECOCCCEEEENECOCCON
------- [ STRIDE - Set ticket by SVT ]-------

Each process' stride -»> [A: 72]
ANEENEENCOCCOCOCOOCOCOOOCOCOMNMOD

»> Simulation finished.

[B: 40] [C: 180] [D: 45]
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2|8t PPTQ| Stride part sample

— input data
Process Arrival Time | Service Time
A 0 10
B 0 5
C 0 25
(Ticketg Tot= Y2|ES Service Timel| LCM2ZE 7|4t

Pass(A) Pass(B) Pass(C) Who Runs?
(stricdde=100) (stricdde=200) (stride=40)

] 4] o A
100 0 0 B
100 200 0 C
100 200 40 &
1O 200 B0 C
100 200 120 A
200 200 120 [
200 200 160 C
200 200 200

AN ODOOO
Bomooao
CoommEnR

Each process’

stride -> [A: 5]
ECCECOCCOON
OOoooONMOOOO
CEECCEENCDC

[B: 18] [C: 2]
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— Scheduled sequence: A— B —-C—-C —-C — A — C — C - Success!

+ Make Z{MHE AlE 3HH

include

test.c

labl sched.c

2020

BY HJ1/SCW

E® roct@pp-app: /home/ubuntu/os/lab1_sched

- How many process (1 to 50) -> [

gcc -0 labl sched labl sched.o labl sched test.o
root@pp-app: /home/ubuntu/os/labl_sched# ./labl_sched

-- DKU 0S LAB 1 - SCHEDULER SIMULATOR --

O

®

root@pp-app: /home/ubuntu/os# git clone https://github.com/zinirun/labl sched.git”
Cloning into 'labl sched'...
remote: Enumerating objects: 65, done.

remote: Counting objects: 100% (65/65), done.
remote: Compressing objects: 100% (40/40), done.
remote: Total 65 (delta 29), reused 50 (delta 16), pack-reused @
Unpacking objects: 100% (65/65), done.
root@pp-app: /home/ubuntu/os# cd labl sched
root@pp-app: /home/ubuntu/os/labl sched# 1s

labl sched test.c Makefile
root@pp-app: /home/ubuntu/os/labl sched# make
Compiling labl scheduler simulator labl sched.c
gce -c¢ -g -I/home/ubuntu/os/labl sched/include/ -o labl sched.o labl sched.c
Compiling labl scheduler simulator labl sched test.c
gcc -c¢ -g -I/home/ubuntu/os/labl sched/include/ -o labl sched test.o labl sched




4. Discussion
4—-1, 3| Zl Discussion (RR, Stride 78d)

=2 A ZISHH

Round Robinz} StrideQ] S 21 LA sHH AHE2 HAMo| 7|EXQl HMS X|7|H
AEE Z4QIX| 2fo| nRIGiCH WA mz s 0k= 0 sudo code(@JA FZE)2F mock
up(Ul CIXRNE B0l a2 AfHst= HOol2t ooz O A D, ANZE B2
=30| SHCt.

o1ZH EE

= DRMES YozT W2 02t M2 IRSts AY IS ST AQICH EH o)

F2Lfo| ol 9T, Zxfe] AABE Uof BCBIoE BILIY AesHs Hof ofafSol

I%Ct T2 SHmOlA KIS EAE QIAHAE AIR310| IEL{OIH PEM keyE
F3, HAS BCigl s fal MEE SIS reposio/® Sl0l xeCh of Fe

D2 7240| bMEHS mf gito] SIS CentOS, Ubuntu QIAEIAOIA HA X=S
SO IRMLCE,

Round Robin £810) 2t5f0f

Round Robing #8ig I XS0l= queuel| 7HEE ERIGHA| ¢t A

HHEZ MG service timeO| 00| Z|H HHOIA Atx|sH= HiAloZ Asigi=r|, 1A
TH B BEO| 2 Ol MEM MERZ ZEMATL £ 5 HRUIMS o HAY

szl 72510| ZE|X| 220tM single queuel| JHES =IFHCE insert flags M5H0

queuel]| S0UE ZZMAS ZtzZh BAIGICH £=X AIZH2 EFQUZEEO|A St

Z7tA|7|1, service time2 ZAA|F] FTUCH S£& AIZtS ECiZ EfR HE

ZI7F MEE= arrayoll 1S MEUCH

X2TZE AlZHoll Bl queuel| 7HEO| O|ZA =20| E & SHCh stack, queuel| 7HHES
XMSEE CHA| 383D, tailoll MRS m(push), headdlA AAIEH m(pop) queuel| XIS
HEH sz HASHX| 1oIgiCt

Stride T210f 2/5f0f

Stride AHEZIC| FHL ticket, strideE T2 AM|AOICH HallF= A0 | SHAIO|ULE, Hef=
ALEX0A 2t ZEMAQ| ticketE YUSIEIOLM strideE A=l Ttk 0| stride =Tt
A AAIEZ0| S0t UCHH AEXPE BE Z2MAL] tickets oéif A2 =o| 2F
= Yo|ct AAEZ XEMM ZE2EMAL| MAS tickete HEA RHX| M2ZtsiCHrL
service timeOl| 2} ticketE Rt Z|AZHIE 6t ATt strideE SHIUCL
strideZt M&s| SHEIQJUCHH timeOlCt lowest strideE &0t 1 Z2MAE 35T, =X
stride(runStride)2 &7IA|7|1 2AS ELN2 H|wst $3A|ZiC

IEE BE ZAMSIT OE HI0|EZ EIAESEX| &7} lecture 3 pptdll Y= AME

-
HIO|EI2 HIAESIZ|Z L) pptol U= ZZMA 37H2] ticket2 1022 LHs 2t service
time22 EoL| JFXCR AFEHS EIFC,.
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7187t EotH AAIEZE oA THEOA AH|ASHED 4Ch ofof TS St7[e] M0
2 FHf SRS0AE B2 =20| 2 A0|1, Zu=0| AL HAFCHH wHo| PrEd
lecture?| pptol| referencedl| 7|0{et == UCt= A2 3UCH cHO=E FoiE LT2|ES
nodejs =H0| XA HHED, TEEASO0|A ARV ZEMA HEHE UZHSHH AHO|A
73 ZA0E Z20|HEA 2 £ UMl sHED Ach 2E HEHAAEE Y12|E)0|
S7|1HMe=2 2E|0{oF St710 Promise 280l st SE2E & ¢ st U4E0 ¢S &
ofIgo|ct,

=ZHA X E ZE2EHEZ ELfn

AABIZ2 qafal Zo|o| X & My Shell Z212H 512 0|H A=z 80| H|w3HH
dY OFAX OfL2lz AS LAk A W IANME RH=E 20 SUiL 2 $2X3UC
00l sudo codeE X7| 2lalf £ &0|7t 10&0| E=Ct. OE AAEE L2|E0
CHer 2teHofl 77k 380l & 22 ChRIcta 2=Ch

- = 1



4—2. AE2 Discussion (FIFO, MLFQ &)

FE2 Al
FIFO, MLFQE 7812 Zoirt ol s Sz AlAMm=Ta)3) 2ol ARstE
putyS 0|83t 2lsA BHHOIUCE Ol SHUFK| AlZIAS Hzo| JHt oiAlofA
SEEZS AIZ5l0] alsA HHUA TYS S EY0| BIS0| X SEE QIAHAS
Saif 219] JHUSIACE BN ZROMS MAY ©f S| ZRMA HES JXlD
AMSI0l Zjpt S2ists 200 OfLat AlN| AAIZ2{7t JHXK|D QU= HMSS Hohs
Tolstam -tsieict

FIFO

FIFO Z12|E2 722 =710| 0 ZF T2 M|AL| =2F A7 CHREH El=

AFAEE 02t 2 A & LUUC. XMS0l= queuel| JHE 8l0| FASistHT
time—slice0l| 2t HIES MAHSIH AAHIZHSICHIL Bl AHEE AlZHtime—sliceOlA] ~2l&t
Z2MAT}E gl HE)e| 7910| MUE EX| L0t ZEAQ! AAEY A2 2I6H single
queue JHES =QSHIZ ot1, queued| CHEH JHEES CRA| AR queued CHaEH OlsHE=
X[ oty FER ASEH = SX] LUCHL XA2FAZ SYUXIRE CHA| SESHHM TE=2)
JHES CHA] B3, queued] CHSH F9I= 7HSSHRCE 0212 AAHIEZ0| OtL2tM single
queuel| JHEZ st ZH 82 shRICH

Y b

MLFQ

MLFQ 2172|152 multi queue?| 7HES =25t S0 sHZSHOF & GlQIX2|7F BERULCE.
M, 2E queueE SENHA ZEMAT} SILIEFH queuel] time—sliceE TIESIHE CHZ
queuel]| Lizd ELX| Qt=C} £, TEMATI £3E|T CHA| ready AEHS| queuel] A2l
2 I SAl0| ME2 EASHE ZEMATE JUCOH ME S0HeE Z2EMANA SM=HE
FAEH, FUEHE W26t Foist= A0 ZICHEFICE O AAEY Z2JM0M=
I/O2} boostE &16HK| RMX[TE Q=Moo =2 £MA|IZHS HHEHSI] 34Xl queued| HFEA|
= a2 8Xst7| 2ol X AZtE S5t time—sliceE H|wWSHAIE SIRULY.

FIFOE 7&GIHA MASME queued] CHoHA Z2EE sHEL| multi queueE 0|28 MLFQE
TSist=0| 0{2=20| CtA HMQUCt SHK|2H FIFOXE ZHESHR| 21 2|2 (priority)ol| CHE
queueE MZISHA F2oisof Sth| LT MzZisHoF &2 A= W SZSICEH

ol

O|tH MKIE ZIMSIHM 71 SASUAE A2 ol2Az[o|ct, 2HS| Rule(HAM)HE A5t
s el 2 Aoz WRIE Ask B2 27 2XE Wae Ak 2|1 0
SHolEM ol2lX2|E diF= Aol AlZH0] Eo| ARZct. 7 tHEXH2Z MLFQOIA
AEXZL queueE StLEE M7|2 SRS W(single queueE ARSE W) AAHEZ 2| Zite=
RRE| Zuet SLatoF sk=0l, 0|F o2l XMelsk=tl= E2 1S Ch



o s 42 A

MLFQE &5t LtL| multi queued]| CHSH O|aH7t ZI{AMA CIE HE=E ? st

MO|RC} EESE periodic boost MAME2 XMR5H0{ &EME MLFQE 2S00 21 Ao{&CH
LY perioddict priorityE topL2 S2|H & ozt J2| oz A X IE osCt, J2lm
Z7|1H¢21 1/0 signale FO0{A] /O perioddil WA AAZZEEE 76t HUX | 45
S5t o|Holl= F8isHk| RotRCt AMIE ot H siEH= A= E2 A ZCh 3._F
LIZto] MZ2 AAHZEZ HMZ MHED *'Ef O{|7 MZICH MLFQELH o §8X9l

22 HES dAshM FefsiE 0 ACt



