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7.3 SLIRATEN
7.3.1 EEYEENSISE
7.3.2 Al RIIZHRTF A
733 BRI SMMEE
7.3.4 SEIHIFF R

I\, EIEIE

A SE
—. LB =

HEREZRFAATIROABTLZ—, ERFZMAZNZRDERRSBANMEE, ARIFASIRENTIRHT
B, xve-public (EAZREIHFRERR, HEINBFFEFEZNEARIBRME T RFHIRTE. A, WA
THRAT BRI THRIEHFR%ABE (Round Robin, RR) , XR—&ZEBARITEREBFETNFEE LF, BRD
MEMZBEFREE (WRAREE. SERENTTRES) NIZERRR, HRZNREEEELIMIRPEIEEE
EFHITRAN D TRIERT

LtESh, xve-public BIARY RRIFBEEZAERNBIRPFE—ENBRME, H1W, ZEENETHRERDE, ©
ZRAERNMAR. FHERNEFER, AREEMH (WITEREES /0 BEEESHF) BETURSHARIND
NERTERFZFEDEAY, ZMRITEARETHEIRONERE, EEEERNINERF, ARSHEER
ENMANN LS EEERINAEREIEN RN, HREEETEZRTIERML.

ETUtb, AL xve-public AEA, MASISMRMBERE (NMALSRBE. SRRGINFIEE. TE2Q
FREEREE) , FRtXRSRNAEEENMERINEITIED W, 5B ERENEIME THEN S
R, BEARZR, BNEERANKTEEEANRITERS IS, oWENFREIEATE. RAMNRES
RIEITIEIN, AESMNEERBZITHRESE,

. XRS5 TH

2.1 EIIFIE

IRERS: BT xve-public MRER Unix RRERA,

MRiZTEYE: i386-elf-gcc, FATF4RiE x86 LML,
FEME: gemu, RIEHIETT xv6,

22FETH

RiS4miEss: ATER xve JRIFXXH,

gqemu ¥ith: ATFINMRBEEENGITER.

REUAM: BUBEEXM ps() M set_priority() FEOWEMIADAETA.



=. Zoigit
3.1 L BtR
1. EREM RRIAEEAEM &, tHIUMAMINEREEL:
o FCFS (First Come First Serve) : JeRERSBAEE L, RBHBERIENINFHRORBE.,
o PBS (Priority Based Scheduling) : EFHERNAZEEZE, REHERNALASEREREINT.

o MLFQ (Multi-Level Feedback Queue) : ZHERIENFIAEE R, BEE BHEESZRNTIFH
MU EIIAF S LR E TS,

o LOT (Lottery Scheduling) : EFRENNHINAEESE, BLAHESR FE XIERTREE,
o CFS (Completely Fair Scheduler) : {FRlinuxARMNTEATFRERE, RHRIRETREATD
&R,
2. pREMEEE RS
o MIABEEEANRRENHEES PRI, ERUTROIENR:
= EHNERZATE (Response Time) : MEERREIERBEEIGITHIAT(E),
= EHFEERTE (Turnaround Time) : MIATRIEIIZISEAAY SR8,
= PIEFATE (Waiting Time) : H#EEREGITRIN S EFEE,
o WEREIATE 110 BEE f CPU BER #EZHPAR RN, 2INENEFARMEISRE TIENEMK
£,

3.2 KPR
1. RITHIIRAEEE:
o {2 xv6 FIATZIRAEMNL, FNBREEEEEFEINE,
o EBNMHELMIR struct proc H, BIMLENFER, WMALR. EHUGTHRIE. AIIERE,
2. FMBRSEARM:
o ps() i INEEHBRIPRE. MERTIETHRITEUE.
o set_priority() : FAF PBS AEHESARM IR,
o print_stats() | IENAERMGEEHBRNETRITES, SIERRNE. WA EE,
3. WIES5#it:
o BITEHIMHINEHIA, MEREITH.
IZRMAFESMAEE, EMBFNRAERR.

o ‘Y

9. REREZLI



4.1 BIABY RRIAE

. REBZIL:
o 7 scheduler() %, JWHATE rumasLe WAHIHTE, HIRFAEHIES,
o EVERET—MNEAR, NRKEM, MR TF— i,

. REGBE (HIRE) :

void scheduleRR() {
for (p in process_table) ({
if (p.state == RUNNABLE) {
assign time slice(p, 1); // BEENEHFRF 1

run_process(p);

o MIRR:
o iR BB, AF
o FRR: AXFFMAR, /0 BEEESHERENE A,

4.2 FCFS (5t 5thRSS)
FCFS (First Come First Serve) AEEENTIMETHZNZEAR B, NEIARN ERPHNHEERTREE.
1. 1A ERFER
E FCFSAE, FEEHELLEN struct proc HFME—1NFER, ATICFKFEREMNZRIAMRE, X7 proc.h X
HHR5ERK:
uint arrival time; // 1CFERHFEAVE)AART(E
FAR R AERH AN BN EE, BIRTE allocproc() REXRHIIAMN:

p->arrival time = ticks; // ticks RRLRHBNEZENH, FRIFCEARIE

XiE, B 7HERN arrival time FEREFALAICR FHIZHNEENTIRIAT(E,
2. [EREZ5E

AT EH FCFS, HMNBEARERTIEFZANBHZENIEITIHIE, £ scheduler() REH, BEIKERIEF
A NIESE FCFS AE 28848, FCFS RAEMZOIEHER

o BAHTER ptable, HEF runnaBLE IRSHIHTZHEAR B HRENHEIE,
o itz nEcss CPU HiB1T,



// First Come First Serve
void
scheduleFCFS(struct cpu *c)
{

struct proc *p;

struct proc *serve = 0;

// Loop over process table looking for process to run.
for(p = ptable.proc; p < &ptable.proc[NPROC]; p++){
if (p->state != RUNNABLE)

continue;

if (!serve || serve->ctime > p->ctime)

serve = p;
// FTEMAE SRR HERNER
//cprintf ("Scheduler chose PID: %d\n", p->pid);

shift(serve, c);

XEFSEIL T N ENARERIEEER, FHEREIARN B & PRHIEMIFTIET.
3. AEEENES

TE scheduler() HREF, BIFLIEE #ifdef TIMEMRIF, FEARARTNEFEABDNRAEE L, J§ FCFS A

EZEESE scheduler () qj

void scheduler(void) {
struct cpu *c = mycpu();

c->proc = 0;

for (;;) {
sti(); // Bl
acquire(&ptable.lock);

#ifdef FCFS
scheduleFCFS(c); // AH rFcrs AEZ4E
#endif

release(&ptable.lock);

XH¥, BIE Makefile FENX -prcFs 7=, FILAEHA FCFSIAE,
4. 45K IEIR AR

1. IBREH
WMRFBEHIEEARZ runnaBLE,, AERSHATRIRS, XMHERT,
HEEHEHN rRuNNABLE KT,

FCFS AR IZHE Y



2. HIERPEEMEFFABAT
FCFS BIFEANBAEEE, A—THERMEE (FIAIFR I/0) TEBREETH, BERSE F—RIERE
RS EIR B AYHRE

3. B
;%%&E,Em%ﬁﬁW%m,ENMﬁEMﬂ¢@ﬁoﬁEenu)@ﬁ¢ﬁﬁo
5. MERERIS ST
FCFS WEESERSIME N EE, RORKIANSINFAE, BT SANRERNNEAEE, K, XM
A RTEN T
.
1. L, B
2. R T HIEARIESINL FXRITH.
3. BANMAEES, MNFIE. HELES,
o fhed:
1. BRSHEE, 10 BRUESTERSH CPUBBRA.
2. BHLN RESHEEES" WIIE (BERONEAR)
6. Bt TILIEE

FIUE FCFS JHEAIERMY, FTMERERPHEIERES, FlWmLi-AREa PID AZARS(E):

cprintf ("FCFS Scheduler chose PID: %d | arrival time: %d\n", serve->pid, serve-

>arrival_time);

WEE P AN E 2R 2 S 1R R AN B RIRFERE T #Hiz.

BEM LR, FCFSAERATE xv6 BIERZHINIITN . EEENAFEUHERRENESIGS, EXITHRM
38 HBEN I IS,
XVvbh...

Scheduling: First Come First Serve
cpu@: starting @

sb: size 1000 nblocks 941 ninodes 200 nlog 30 logstart 2 inodestart 32 bmap start 58
init: starting sh

4.3 PBS (ETFHEHRAIEE)

MAERREEEZNZOBREREN TR RS EMEpriority MERENHIZET. ENERERN, RANER
RRRRIEMURIEA T %, BT FCFSEE, PBS BIMSIHRM AR AN SITARESIMATHLIE, ETh
MESHRFRFESTRERSHZAML,

1. BRI TN



PBS MLIMFBENBTHBEX —TMALRFER, RMZHRESRINNAR., MAPRBET set_priority() RR
TWARSEE, BIAMIERINREIE.

EE proc.h SZ##E@ struct proc EP%ﬁiEZ

int priority; // RWHENMER, EIVLKLRES

£ allocproc() H#IIRH:

p->priority = 60; // BRIMASGRIRENPFHFMER

5 FCFS Y arrival time FERML, priority FERARZFMARHF.

2. B RSEA set_priority()
XN REEARZIKFHE NS
1. new_priority : iREMIMIHRIE.,
2. pid: FERBMARNHER D,
ARFRZ OB T :

/ /FTB IR E HZ M RAVRER, AT PeBs
int
set_priority(int new_priority, int pid)
{
/*#ifndef PBS
// cprintf("Scheduling is not Priority Based!\n");
return -1;
#endifx/

if (new priority < 0 || new priority > 100)

return -1;

acquire(&ptable.lock);
struct proc *p;

int old priority = -1;

for (p = ptable.proc; p < &ptable.proc[NPROC]; pt+t+) {
if (p->pid == pid) {

old priority = p->queue;

p->queue = new_priority;

if (p->gqtime) {
remove (&queues[old _priority], p->pid);
push(&queues[new priority], p);

}

break;



// cprintf("Changed %d (%s) priority from %d to %d\n", p->pid, p->name, old priority,

new priority);
release(&ptable.lock);

if (myproc() && new_priority < myproc()->queue)
yield();

return old_priority;

TEEMMLRE, HESEMRBERER,
MR LEHATZMITRTEE, DA yield() LW CPU, AEIEISAEAMER.
3. BEZHE
PBS MIAEIEBIES FCFS XM, FEIRBHAME runnasLE RSHIHTE, EBIRZFKIERMLRMIERARIE,
7f scheduler() HREIHFMIE schedulePBs() Hik
// Priority Based Scheduler with Level 2 Round Robin
void

schedulePBS(struct cpu *c)
{

struct proc *p;

// Check for runnable processes not in any queue

for(p = ptable.proc; p < &ptable.proc[NPROC]; p++){

if (p->state != RUNNABLE)
continue;
if ((p->gtime) == 0) {

p->gtime = ticks + 1;

push(&queues|[p->queue], p);

}
}
int g = 0;
while (g < 200 && !queues[q]) g++;
if (g == 200) return;

/1 MEEHITRAT BN L #HiE

struct proc *serve;

serve = pop(&gqueues([q]);

if (g != serve-> queue) cprintf("ERROR !!!\n"); // &8 FH#HiE

/7 FTEMEERERHENER

// cprintf("Scheduler chose PID: %d, Priority: %d\n", serve->pid, serve->queue);

/1 RERER (SORNER, HARSHEREREKR)

serve->allowedtime = (200 - serve->queue) / 10;



/7 BEEREI#HTE

shift(serve, c);
//print_queues();

/1 BEIIETE, BRESIMABATY

serve->gtime = 0;

{£F ptable BAFAEFHTE, EBIEFEMTR=ZSH RUNNABLE HiZ,
SO B A, Mhhs (BER) HHEZREEZH CPU (8,
4. B55/

¥% PBS AEIZHEEE scheduler() F, ZHHIFF schedulepss :

#ifdef PBS
schedulePBS(c);
#endif

ATETEL, EEIUEREESRPITEEENHERES:

cprintf ("PBS Scheduler chose PID: %d | Priority: %d\n", selected proc->pid,
selected_proc->priority);

IR, BA BRI AFME— T print_queuestRE, BIITENEMBATIAPIRTES, MEHAZAEZIIIENTRZE
L

/ /PBSTAE B AN E M TR INT RS ER
void print queues() {
cprintf("Priority Queue Status:\n");
for (int i = 0; i < 101; i++) {
if (queues[i]) {
cprintf("Queue %d: ", i);
struct node *cur = queues[i];
while (cur) {
cprintf("PID %d -> ", cur->p->pid);
cur = cur->next;
}
cprintf ("NULL\n");

XV6. ..
Scheduling: Priority Based Scheduling

cpu@: starting 0
sb: size 1000 nblocks 941 ninodes 200 nlog 30 logstart 2 inodestart 32 bmap start 58
init: starting sh




5. fift 545
it 1: HEASE

BT allowedtime T4, PBS HEFILASLHIET MRS DE. HicRBSHIRIZNTE H#li,
RITREARRYHAZAT[E) F A8, MMELFENLTR Z BERS T,

it 2: (R PHFZR LT

EZESHEF, BRRLFRHRTERNBIIERS CPU, AILAIBTARMAAREFREINMNER (K5ERK aging)
B9 VERRIL 0] R

6. EEED

PBS AEMNERIRETEELNMERRSHESEELEFRANIMER,
HIBZEEHESMARESNRRMN TR, AINBEBIHSERMLR, ENESHNEEMTMN,
SHERMMAIHARFTEREIGIEINR; FEEBMIIMIMTRERIZHE.

4.4 MLFQ (ZR=15:BAS)

SRRIFBAGI (MLFQ) B—METZMARNIINAEEE, HOBB2R/HBRM AR SR Z T BATIH,
FEMNFIEEARRNNE R DE. SRS EFEE, HRMRITEEEIIINERATEH, SWERE
RIFCRENT; MR FTRATIHZARBKEERIET, JXEITENX" (Aging) HFIZRDREAMAHR. MLFQ
WERES TRIEWMSE (SF) MEFE X (RR) MR, EATFHNRRZ BEG T RIFINFE.

1. SRS D
MLFQ BEZ MUSLRPATIRALR R, AEETIIIPHTHEE,

£ proc.h HRM:

int queue; // HEIAIRS (RERAIIRES, 0-4, FEE/IMALRES)
int gqtime; // HBIBAGIRT 8] F FFia R 8]
int g[5]; /7 BRI TIRE ST, BT ERA o1

MIatFEs:

T£ allocproc() AH#IIAHIXLEFES:

p->queue = 0; /1 BN EERS T ITRIAT
p->gtime = 0; // ¥R o

for (int i 0; i < 5; it++) p->q[i] = 0; // BAFIGITAE

E2S NI =$=2 Ak
EX—TRNFIERE, B BAIIFMEXS R R HTR TR



struct node *queues[5]; // AL LAT

2. AEZE

RS R=5E

1. FEENDE:
eI HERIAD BRI RS MARAT (queve = 0) ,
B assignQueue() ERESEIVHIZRIMIADED,

2. THERE:
MAMESNARNTIIEAE, REESHARNIIAZI, FREERATRATIFRIHIE,
B RATIR AR B R R, NiE R KEBEMTRBEEmGM.

3. BATIBRRS ZAANH:
WMER— PN HIEREBEE D BCRORT (8] F ATehl, NIRFEREREI T —L RN,
MRAEM RN PRIHTIZFFN BT K, MIRAERTRARS LETH,

// Multi Level Feedback Queue

void

scheduleMLFQ(struct cpu *c) {
struct proc *p;

struct node* cur;

// Check for runnable processes not in any queue

for(p = ptable.proc; p < &ptable.proc[NPROC]; p++){

if (p->state != RUNNABLE)
continue;
if ((p->gqtime) == 0)

assignQueue(p);

// Age the processes
for (int i = 1; i < 5; i++) {
cur = queues[i];
while (cur) {
p = cur->p;
if (1 + ticks - p->gqtime > 100) {
remove (&queues[i], p->pid);
p->queue = i - 1;
p->gtime = ticks + 1;
0;
push(&queues[i-1], p);
#ifdef GRAPH
if (p->pid > 3)
cprintf("GRAPH %d %d %d\n", p->pid - 4, ticks, p->queue);
#endif
}

cur = cur->next;

p->wtime



int g = 0;
while (g < 5 && !queues[q]) qgt+;

if (g == 5) return;

p = pop(&queues[q]);
p->allowedtime = (1 << q);
shift(p, c);

p->gtime = 0;

if (p->state == RUNNABLE) {
if (p->allowedtime == 0 && g < 4) qg++;

p->gtime = ticks + 1;
p->queue = q;
push(&queues[q]l, p);

#ifdef GRAPH
if (p->pid > 3)
cprintf("GRAPH %d %d %d\n", p->pid - 4, ticks, p->queue);
#endif

4. PAFIEHREREN

MLFQ {ER#RFMES T IASIPRIATE, FEILBAIZMIE =T FRAFIE KA KB R £
push() @ FEHEMAIEEBTIRIRE

pop() : MBATUSKERERLE—T 72,

remove () : MBASIRISFRIEEHIZ (B PID ENL)

XEERES PBS RIBAFIEIRIZEEM, RTE queves[] KR EHITY R,

5.8

7f scheduler() KREIHER scheduleMLFo(), B MLFQIAE:

#ifdef MLFQ
scheduleMLFQ(c);
#endif

6. MLFQ 45151135
MLFQ 2—Mapis. RIFVBEEEZE, SHMBAEIE:



S RBASIRNRT B A S, (RATTRATIRIATE F ik, BEUSIRERMN AR (ESSAITE K,
B ZMAFIE IR M REIZAMTR, BRIVENR.
RESMANEN, KIESHEEBEIRISE®SHN CPU BIR,

S5RIEMIPBS # FCFS 18EE, MLFQ BEESAMRREEIAE,

PBS {K#FsNREM TR, M MLFQ IRIFESBITIRRAMSHRM AR MLFQ BENES RS, M PBS TE
BN TR ERRSEA.

FCFS BRZ B SHAI, KESFIESHMEREHIES. MLFQ XS SMMEARREE, EESINMZESIFE.

XVv6. ..
Scheduling: Multi Level Feedback Queue
cpu@: starting 0

sb: size 1000 nblocks 941 ninodes 200 nlog 30 logstart 2 inodestart 32 bmap start 58
init: starting sh

4.5 Lottery Scheduling

1. SEBR

FEEEHE (Lottery Scheduling) BIAEAEMHE-—EHNENTE, MEHINAIURE T—THRIBENH
B, XMANBRTEENATY, FENtNETRREERENSOECPURIR., FRTIMEEZGBENATLD
TR

1. EXY ROENEIREM
2. (BEUHIRRX AR A U SISHERE,
3. SEMIZCVREE B R K BN TR,
2. BUREMFIIZIME
2.1 RINFEREMNT B A fiitFER
£ proc.h X4 struct proc HFTIET W NFER:

* ticket:B@B TMZABRBEBNEEZENRZ, BTFZ5RE.
o tick: IDRIZHBEZRITERNATEFE, BFMHEERIT,

int ticket; /! HEH=E
int tick; // {EFHIRYIE | K

£ allocproc HREH, FHFEAY ticket M tick FERIFITHIIAM:

p->ticket = InitialTickets; // ERIAEBDITHEVIRDECSKEE
p->tick = 0; /7 BitEYE R ERIE 0

22 HEFHEPHETLE
£ fork RHHF, BRERNERHESH LB FIHE:



np->ticket = curproc->ticket;

3. HHBHINRERYSCIR
3.1 REVFR B FIBITHENTE RS

getRunnableProcTickets HREUEAHATER, 1TEMBEINSH runNaBLE FUATEIIEEZ S

int getRunnableProcTickets (void){
struct proc *p;
int total = 0;
for(p = ptable.proc;p < &ptable.proc[NPROC];p++){
// what I do
if (p->state == RUNNABLE)

{
total += p->ticket;

}
}

return total;

R BN SR A T RE S P ERBENECEE.
3.2 [EHEN AR
B BB E A R R Wrm&matmmti&—lﬁaﬁ[thELﬂwm@pm)m%M§

long win num = random_at most(total_ tickets_ num);

win_num RAANRFERHPR'NEERS
33 BIREFRR

g T RERARB settickets, AFRAFPBERSGARNEAIAEIRE RS

i"ﬂ%
>
il

int
settickets(int number)
{
struct proc *pr=myproc();
int pid = pr->pid;
acquire(&ptable.lock);//Find and assign the tickets to the process
struct proc *p;
for(p = ptable.proc;p < &ptable.proc[NPROC];pt++){
if(p->pid == pid){
p->ticket = number;//assigning alloted ticket for a process
release(&ptable.lock);
return 0 ;
}

}
release(&ptable.lock);

return 0;



-~

4. FE R %I0EE

FRBERNLINISEEDAE scheduleroT REH:
1. FREFRE R THENE RS,
RIEFESHER—THENSRES win_num,

BHREABTHE, RAIBRREERNEARTET win_nun BIHFE,
Bz RIS E N runniNg FHIATIRE,

.b.‘“!\’

void
schedulelOT (struct cpu *c)
{

struct proc *p;

long cnt = 0;

long total tickets num = getRunnableProcTickets();
long win_num = random at most(total_ tickets_num);
for(p = ptable.proc; p < &ptable.proc[NPROC]; p++){
if (p->state == RUNNABLE)
cnt += p->ticket;
else

continue;

// Switch to chosen process. It is the process's job
// to release ptable.lock and then reacquire it
// before jumping back to us.
if(ent > win_num) {
// cprintf("win num is %d, win process is %d\n", win num, p->pid);
shift(p, c);
break;

}

else

continue;

AEREESR, BIXERHMENRS LN TN DES. shift RESTR LT XIIRARICRITE A {E
ﬁo

5. BIEGTT MO
3'7'535( *E'U(:u\f*.._,\.
WM RSUEA getpinfo, FIDRENFIAHZAIVAT, B1E:

o ERIEEERA.
o ZRITHIEI R,



int getpinfo(struct pstat *ps){
acquire(&ptable.lock);
struct proc *p;
int i = 0;
for (p=ptable.proc;p < &ptable.proc[NPROC];p++)
ps->pid[i] = p->pid;

ps->inuse[i] = p->state !=UNUSED;
ps->ticket[i] = p->ticket;
ps->tick[i] = p->tick;
ps->ctime[i] = p->ctime;
ps->priority[i] = p->queue;
ps->etime[i] = p->etime;
ps->qtime[i] = p->gtime;
ps->rtime[i] = p->rtime;
ps->vruntime[i] = p->vruntime;
ps->wtime[i] = p->wtime;
ps->n_run[i] = p->n_run;
i++;

}

release(&ptable.lock);

return 0;

}
BEAL X4 PRS2 H5:

AT EMEZNENY, 5INT rand.c M rand.h X, REIFENEEMRE random at_most ,
6. X 5341k

BIEMNAIEFINER ZEEA AT

1. {£M settickets AREHBRETRNERENE.

BTHRERRNNE AN S EERHERIEL.
3. {£M getpinfo IREVFHTENATRIRE, WNEREEERAVIERM.

MIXERRP, FARFEHENHRECTNEADEARTSIEAIXR, I T HESRNERERNATM,
7. 5R58a
CERAERANIHREATFENREY, ISHSEERREMRLR, TUIEPNFERSET:

o ERRHHIHMSIHESHENRESHEMR.
o FESRPULSIERHIZRHHTREIRE,
MAFEONS, BREESRAMENRDNL.



XV6. ..
Scheduling: Lottery Schedule
cpu@d: starting 0

sb: size 1000 nblocks 941 ninodes 200 nlog 30 logstart 2 inodestart 32 bmap start 58
init: starting sh

4.6 CFS (RE=LTFRE)

CFSEIlinuxiICPUTRAEEE, BEMURAREATFN AR S BECPURTEILARERIHIE, ECFSH, EENZOEIERE
I MNHEEREST SIS ENERELLNE )R, HEETSMNERENETRIE (vruntime) REREINR
. vruntime2CFSHREMHEEZMNENLGITRIE, CFSEEFvruntimes/ NSHZRIBE,

EAMBMEIA, ZEEIFIEIUPBSHMLFQRTAR R T IAFY, XERIEFH AFI R EIE I RS
I —P &/ (Min-Heap) EiE#EFEvruntimes/NU#HE, S/IERIESRMEFREEFEZEZvruntimesz/)\
R, MMZUAFRE., RATEEZNIIP, CFSERALAEMRII, BEHZIENB/NIERLT, &
INEN SHEMEE E RSB RKREE,

ET &/ LI CFSTEE A O S BRAM T BEN T ED

F—, B/EAISCIL, FECFSH, &/ ERRFMAIAFIZTRREE, HART REERBvruntimei/ \I#EE,
/B ERIE T AR S B EEMABENHRIE,

BAREEE min_pushREZER. BN, BRAEHESEH. WRHERE, WEHHART JBAEFR, &
[, BZbubble_upRECGHIEANABIZE LIRE, WREMATSR/IENMER (BIRT[Rvruntime R FFT3
=)o

/] BAFITR, BPEEty
void min_ push(struct node **head, struct proc *p) {
/! RETREPEEEZUE
if (heap size >= NPROC) {
cprintf ("Heap is full\n");
return;

}

// EEPHRERSELEFEMEEN pid
for (int i = 0; i < heap_size; i++) {
if (nodes[i].p->pid == p->pid) {
return; // WR pid BE, BHiERE, REA

}

/1 HE—PNZERT RHFARNL

struct node *newNode = &nodes[heap sizet++];
newNode->p = p;

newNode->next = 0;

/1 EFFHEANNT R
bubble up(heap size - 1);



/] LTHRME
void bubble up(int index) {
while (index > 0) {

int parent = (index - 1) / 2;

if (compare_vruntime(nodes[index].p, nodes[parent].p)) {

/] RIRTR
struct node temp =

nodes[index] = nodes[parent];

nodes[parent] = temp;
index = parent;

} else {
break;

S8 HIRIFBIE min_popbRERTTAll, ME/MERRGE L HETTHTE
i, HiFAbubble_downREUIGHIFR RS ENUE.

/7 SBHERINTIR, HHPEEN
struct proc*
min_pop(struct node **head) {
if (heap size == 0) {
cprintf("Heap is empty\n");

return 0;

// FREVETNT R (§&/)\ vruntime B9FEHFE)

struct proc *min_proc = nodes[0].p;

// PR R BRI
nodes[--heap size];

/1 EITRIREEERE

nodes[0] =
bubble down(0);

return min_proc;

/7 RiR{E

void bubble down(int
int left child = 2 * index + 1;
int right child = 2 * index + 2;

index) {

int smallest = index;

// WEI=PTAR vruntime /WY

nodes[index];

(vruntimeg/\HO#HFE)

if (left_child < heap_size && compare vruntime(nodes[left child].p,

nodes[smallest].p)) {



smallest = left child;
}

if (right child < heap size && compare vruntime(nodes[right child].p,
nodes[smallest].p)) {
smallest = right child;

}

if (smallest != index) {
/] BIRTR
struct node temp = nodes[index];
nodes[index] = nodes[smallest];
nodes|[smallest] = temp;
bubble down(smallest);

}

B, WESRXM. CFSEESNEETRMR/NMERIELE—MHE, HEMHvruntime, RAEBEEMEBAGE

—_

q]O
DB EE MR/ ERE R vruntimes/ B, EEIZHERE, ARBEHIETREIEHvruntime, RERKZH#RE
EfmAER.

void
scheduleCFS(struct cpu *c)
{

struct proc *p;

struct proc *serve;
for(p = ptable.proc; p < &ptable.proc[NPROC]; p++){

if (p->state != RUNNABLE) {

continue;

if (p->gtime == 0){
p->qtime = ticks+l;

min_push(&head, p);
if (heap_size > 0) {
serve = min pop(&head);

shift(serve, c);

serve->vruntime += serve->rtime * (serve->queue / 15) - serve->wtime / 30;

serve->gtime = 0;



#£=, vruntimefJit&E., S MTFEENVruntimelRIBLRIZTHRIBIFINEHITER, NEBTHZMNTR
(priority) B9EIETERE,

HENMARES (BERE) , EvruntimelBOEEEIE, ARESTHRBENRRMLS. Bk, KR
REV#FE, HvruntimetBREREHIR, EiEERPRIEENRBR.,

BEETHNENSSH, CFSEEZBREEBRNEEAFE vruntimes/ NU#HTZ, MMMZMAFHEE. BEEF
MLFQEZRFAFIEERR, CFSEMXFEMHERNIZTREISE, HiBEMEMNESZI T S8 AT/
TERE,

XVvb. ..

Scheduling: Complete Fair Schedule
cpu@: starting @

sb: size 1000 nblocks 941 ninodes 200 nlog 3@ logstart 2 inodestart 32 bmap start 58
init: starting sh

A, MEEMRACHSSCI

EXBHANRIT T —TERBERENMINIESR, BT contrastTest XHNZMHABRBEERE (4 RR. FCFS,

PBS. MLFQ. Lottery # CFS) RUMRE#{T T 2EIT(H, XILABNZOEBEE2ETESENHIHR THIXILEN

i, BRAEREEEELMNARNMESTE. NFMESIRIT. BESE. SIS REIFHREFSEIFH
WAL IEAIRIT.

5.1 Mhidigit B85 B

HESEENEZEMEMARSIEE, SEMARE, BENE. FEES2SHER, BARNREIZRNTIXLE
EIRMERBFRARE, MURBRIMNRERESD N 1/0 BEE., CPU BEIMNRRIVES, BEHERE
AEPRHEB TERY, BIMSERESHNAENZRIE, MLBAEEENREENERE, HEEZTEE
fr (NORZES(E), EEERT(E), FS5ATE. CPU FIARE) , SHEEEENMREHTESITN . MiHABNENZENE
— M E—RITF e, ER—NETIINSMEERENA TN, HRIEXERRESHENEIDRI RS
FREYTE K,

52 5o 5iitR

X—E ZMHACRBRL OB, AT RAREERBIISRFANE RN, (BB ESHIAAMER, SiPE
BEED T HENTRFRAESE XEESIITTAEN /0 7 CPU BREAS, AEIEITEEMTRER
MTRENSEE.



5.2.1 {E553:E

1. Task 1: 1/0 BERES
®itEN: MSAEEEXN /0 BRERESHNIAEE N, UMREESKE CPU BIFRE.,
SCHUARTS: @I SNZLIAA sleep() BRI 1/0 B1E, BNZEREMETR, RMEIIIONEERAM.

void
taskl(int num, int pid){
if (num % 4 == 0)
set_priority (150 + num % 4, pid);
else
set_priority(60 - num % 4, pid);
volatile int 1i;
for ( i=0; i<= num; i++)
{
sleep(200);

2. Task 2: CPU Z&EREH
witER: MRS EEEEY CPU BRERESH AT EFER RO LR,
STHAT : @K ENERTERDNSEER CPU 5B, HiEERa AR UEINEERETHATES .,

void
task2(int num, int pid){
if (num % 4 != 0)
set_priority(145 + num % 4, pid);
else
set priority (110 + num % 4, pid);
volatile int i;
for (i=0; i<100000000; i++){

.
4

3. Task 3: CPU itHEE#A 1/0 12
o iZitBM: MIXBAEEENRSEESNEN Y, KRE CPU 5 I/0 HiRHRIIAEERE,
o EHYHTI: ST CPUZRERNTHE, B#HN sleep() EHLI/0 BIE, BEHRSFMAR.
o f{E3ZI:

void
task3(int num, int pid){
if (num % 4 == 0)
set priority(135 + num % 4, pid);
else if (num % 4 == 1)
set priority(65 - num % 4, pid);
else



set priority(105 + num % 4, pid);
volatile int 1i;
for (i=0; i<10000000;i++ ){
7
}
sleep(200);

4. Task 4: 1/0 ##{EF#AN CPU itH

o RiItEM: H—FMHRESEES, EHBES Task31HR, FTHAT sleep() BHIT CPUITE,

o ABSCI:

void
task4 (int num, int pid){
if (num % 4 == 0)
set priority(130 + num % 4, pid);
else if (num % 4 == 1)
set priority(70 - num % 4, pid);
else
set priority(100 + num % 4, pid);
sleep(200);
volatile int i;
for (i=0; i<10000000;i++ ){

.
4

5. Task5: ERIVEREES

o RITERY: BIEZRE CPU M 1/0 REMESS, MINEREAEN A A EEIEN 4,

o {URISEIL:

void
task5(int num, int pid){
if (num % 4 == 0)
set_priority(125 + num % 4, pid);
else if (num % 4 == 1)
set priority(75 - num % 4, pid);
else
set priority(95 + num % 4, pid);
volatile int 1i;
volatile int j;
for (i=0; i < num; i++){
if(i % 2){
for(j=0;3j<10000000; j++){
7
}
} else {
sleep(200);



5.22 fiRRSRRSE
e PBSiEE: fEA set priority() NESBMHEHEMAR, RIMESHAREZEMERIE,
o Lottery JAE: {£M settickets() NESPEAFARBENTERY, INRENBEEEZNAFHE.
e MLFQRE: BIESIITHSHEMNNTLERE ST S RRIFATIFHIMTRTIBEIR.

5.3 HEFEZEERS RiEE
5.3.1 RIHBEFAEE
SERBIRURET (#ifder REN) THRRRNBEEE.
o -orr [EAINEHREREE;
e -pees EAETHERNEE;
o -oror BAVERE;

o _pMLFQ BRAZRRIGIANIIEE.,

~e0

5.3.2 RiEMESSE

RIZFERES . MARNPITIEE. BINTEESOEAENER (HEA. AARIEEEN)
RAERSSMERRE AR TEEITE,

5.4 MEESITS BB E
5.4.1 HIEREURAIT

BT getProcinfo() WERSTHZAMERERIE, B1F: #HiE ID; BTHE (rtime) . FSATE (wtime) B
WEIREL (n_run) ; 7£ PBS AR THIMEH; 7E Lottery BE PRI EEE; ECFS TR SR ELGITR
18],

Fut e REE ARSI :

int
getProcInfo(void) {
int count = 0;//the total number of time slice
struct pstat ps;
getpinfo(&ps);
#ifdef LOT
printf(1,"\n--————-- Initially assigned Tickets = %d ---—----- \n",InitialTickets);
#endif

printf (1, "\nProcessID\tRunnable(0/1)\tTicks\tctime\tetime\tgtime\twtime\trtime\tN run");
#ifdef LOT
printf(1,"\tTickets");
#endif



#ifdef PBS
printf(1,"\tPriority");
#endif
#ifdef CFS
printf (1, "\tPriority\tVruntime");
#endif
printf(1,"\n");
for(int i=0;i < NPROC;i++)
{
if (ps.pid[i] && ps.ticket[i] > 0)
//whether there exists process which has the number of tickets>0

{

printf(1,"2sd\t\tzd\t\tzd\ted\t2d\tsd\tsd\tsd\tsd" ,ps.pid[i],ps.inuse[i],ps.tick[i],ps.ct
ime[i],ps.etime[i],ps.gtime[i],ps.wtime[i],ps.rtime[i],ps.n run[i]);
count +=ps.tick[i];
#ifdef LOT
printf(1,"\t%d", ps.ticket[i]);
#endif
#ifdef PBS
printf(1,"\t%d", ps.priority[i]);
#endif
#ifdef CFS
printf(1,"\t%d\t%d", ps.priority[i], ps.vruntime[i]);
#endif
printf(1,"\n");

}
#ifdef LOT

printf(l,"\n-—————————————— Total Ticks = $d--———-—-"——-————————— \n\n",count);
#endif

return 0;

5.4.2 RARIBIRGIT

e CPUFIAZR: BINELTITNES IR SNEMLE, HMEEEEENRIRERIE.
o FiYiEIR: BIETIYNEAATE. TR RN TIYEERE,

5.5 MK IB/ )\

X—HAREANZIT T ZHEMESEE, KT M /0 BERE| CPU BERNAZIFSEN, FRAEEENNIL
FEANMASEFRRN IS, CASFIF set priority # settickets HIARMERZMARMNERELE, KIEFES
ENSHERENEESN . MIXFEFFESINT CPU AR, BAEATHFRARIERNGIT, BA TZRDH
FRE ., BESIRITH, RETIMZYMIESRESMINIR N E S B R, 1EN T RESRGES D A
E. B, @M MIFAEEE, LHE MLFQ # Lottery XEBHEFRNEIE, ROZNTHRIERSZRA
IR EAN SRR SEIEE S



7N SRS

ProcessID Runnable(@/1) Ticks «ctime etime qtime wtime rtime N_run
1 1 0 0 0 0 1 23
1 1 2 0 0 0 1 13
1 5 546 0 0 0 5 29

23 1 22 572 0 0 0 22 1933

PID: 23 | arrival_time: 572 | completion_time: 2669 | first_run_time: 578 | rtime: 23
PID: 23 | Waiting: 164 | Turnaround: 2097 | Response: 6

Average Waiting Time: 119

Average Turnaround Time: 602

Average Response Time: 6

FIEELERT, RRBEBIRMOECPU, BRTHAEESHENEIIT. HIW, EERFAINER, MEESH
M RzAS (B ERRAE (KZH 6 ticks) , ENENIERENSEAEEERRECPUBTHIR.

AN BESHSTTMETE (FRE) MSFEERERBAMEMN, ESHREITH, SAE T HR
2, BESHESETEEZRXLETXIHR, LTHERRES, ATHRIEFZ/NAERTR, ENRNERERE]
FHFMER, tEal PID 23 BERLESESIA 2097 ticks,

REMILE, RRMFEESIFERLF, RAENAURETTH, B, WERES PID 12 BIERERTE A 250 ticks, [
RSB R 6 ticks, AFAKRELF, FEIY, ATESMEDR, CPURKETLE, ERAFMNAXES.
BRI, RRIBERMAR T ESHNATIEMTEE, BIRGIS MESIETE, BR 7 REESKIESIECPU
BIER, EETREANHNZESE, BHERESHHT (KEESER) ARSZSHEMFMETRAESTM
A IBJRE 1<

FCFS:



task2, pid : 8

Process: 4 Finished

PID: 8 | arrival_time: 664 | completion_time: 691 | first_run_time: @ | rtime: 24
PID: 8 | Waiting: 3 | Turnaround: 27 | Response: 0

Average Waiting Time: 3

Average Turnaround Time: 27

Average Response Time: @

task2, pid : 9

Process: 5 Finished

rtime N_run
22
12

ProcessID Runnable(0/1) ctime
0

P
663
663
664
664
664
664
664
665
665
665
665
665
665
666
666
666
666
666
667
667

o
+
-
3
m

(SRS IS IS IS IS IS TGS IS IS TGS TGS TGS TGS TGS TGS TGS TGS TS T S e
(SRS IS IS IS IS IS TGS IS IS TGS TGS TGS TGS TGS TGS IS TGS TGS TGS IS
(SSRGS IS IS IS IS IS IS IS IS IS IS TGS TGS TGS IS IS TS IS IS
(SIS IS G IGS IGS IS IS IS IS TGS TGS TGS TS IS TGS IS TGS T S )

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

XTFCFSEEMEGRRIL T ERESFRIRFLENTR, MIEHAIER, SEINESTET, RENESLAF

PO OO, NNNNO

BIEMNEMTRTEEREES. XMBAEARANABEESH AT, ERSHEESHERKESER, FEMENE
HATETEIEER., Hla0, BIEETHES (APID 8) ENHIESE—I, HFMERAE3 ticks, FAEAEHE
%, BEEABANES (F0PID 23) EMEEITHERE, LENHIERERIEET211 ticks, EEINESIA2176
ticks, BN ERBRTFCFSEESIMNMNS, EEERSREEHH TRUETENKESZEE" M, LEME
EHIEERREF, RGRERNDNEEN R TR,

ProcessID Runnable(@/1) Ticks ctime etime qtime wtime rtime N_run
1 1 0 0 0 0 1 22
1 1 P 0 0 0 1 12
1 4 663 0 0 0 4 27
23 1 21 667 0 0 0 21 1944
PID: 23 | arrival_time: 667 | completion_time: 2843 | first_run_time: 789 | rtime: 22
PID: 23 | Waiting: 211 | Turnaround: 2176 | Response: 122
Average Waiting Time: 129
Average Turnaround Time: 641
Average Response Time: 73
Average Waiting Time: 129
Average Turnaround Time: 641
Average Response Time: 73




ProcessID Runnable(0/1) Ticks ctime etime qtime wtime rtime N_run Priority
1 (/] (/] (/] (/] 0 0 60
1 2 1 (/] (/] 0 60
1 4 303 (/] (/] 0 4 60

23 1 20 307 (/] 2428 0 20 98

PID: 23 | arrival_time: 307 | completion_time: 2428 | first_run_time: 374 | rtime: 21
PID: 23 | Waiting: 220 | Turnaround: 2121 | Response: 67

Average Waiting Time: 140

Average Turnaround Time: 617

Average Response Time: 48

PBSHZERKRIFESHIREBER/MNATR, SMARES (AWMFHKe0) BEBIRERSCPURIR, HIMAHT B
FEIAERT B, MRS RIESS (A5 HKO8) MESREMIE A 15 BT B 2 Z 180,

RIEES N RREESBE RIS, ERAATHRE, BRNARESSHLINERSR, FHMNEE, F5
R EIAIE LT E oA 048, 13871618, RARMMERAT, EHEREIFIN., ARELFIE, HANSIHZAHM
wll, BMETRAMLFQ, UFEESBEMEE,

MLFQ:

ProcessID Runnable(@/1) Ticks ctime etime qtime wtime rtime N_run

1 0 0 0 0 0 0 22

1 1 2 0 (/] 0 1 13

5 524 0 (/] 0 5 30

23 1 23 550 0 2590 0 23 1885
PID: 23 | arrival_time: 550 | completion_time: 2590 | first_run_time: 550 | rtime: 24
PID: 23 | Waiting: 146 | Turnaround: 2040 | Response: 0
Average Waiting Time: 118
Average Turnaround Time: 585

Average Response Time: 4

ZRER, MLFQEEEESABEESNRENES, BAXREESTRAESMHARAIIFIET, MMIRETT

R, 5IE0, FE(ESSEUNDAIET E)JLF 263 ERY, RRENERIAED EMEE T CPURNLIE, A, T & tasks X
HTTRTEMRRAVESS, HATMLFQRIRITEEESETIERIEINE ENIREREIERAMTRBAT, XEKRE
SAEAFHERNE A EFEERF[CPUNIREE., SRME, KESHRERNE (MESEAZIMARNSZEE)
FENEZFEMN, TS TEES. i, BESHERIFE/NLTHEAMEETR, MKESAEZRE/ LTI
B F, XAHLEIRIFRP T RAPEESHREESHMEE, EHENKRESERNNILER, LHEESR
HE, FIESUEREERESEBNREIE VRS, REWMLL, MLFQEA L{LAREISRITERAITIMNATE, ik
REDESEREMNERHLE, EEFEWRRMNNIGS, EXILEFEERNEGTHESNESABRITF,

TS IR :
FESHINRIENTEHE, flem: s, SHMGNEREIMGEN (MS20FHRE—RET) , HBTRR
WRENT. XEEAMFQNFITISAT TBHER, BESERREMAIIDRR, THERBIITMIRA
5,

KIESHERS F5:

MNFIETTRIEHRBVESS, BIA0 tasks , ERIRITIIEIISEIFE A, Ll pip: 20 BUMESS, M549E121875Em, &
Y ESiA1638, MEFFREIN131., XRARESZZFERERIURMITRINT, BATRATIFIESHKIERE
B, FiSEEEEm.,

ZRET RS E 7 A (ER -
KESS (W p1p: 22 M pIp: 23) KIN_runfBIFES, Il pID: 233517 71885)%, WIAEZ XKL EFHIROE!
R RAFTNBEER, X PMKIEI T MLFQH ZRFNTIRIAT (8] EIRMIE SV EEALH.



T4 oz A (B) R A Fe B (] R 22 5% -
W R FIREEE RE4, BFEEREEIASS5, XIHREES IR, BRESHFEEMNEML
REE, ST EEERERAIEN,

RARNESHE:
FREEFAINERSMARES (Weip: 12) RERTH, MBMAERESTESGRKNE, BEGITITER
1N, RAESEHE R RRMTRIT, NSNS EM BN ENER.

LOT:

Initially assigned Tickets = 5

ProcessID Runnable(@/1) Ticks «ctime etime qtime wtime rtime _ Tickets
0 0 5
0 1 5
0 4 25
23 0 18 25
——————————————— Total Ticks = 23

PID: 23 | arrival_time: 870 | completion_time: 2956 | first_run_time: 934 | rtime: 19
PID: 23 | Waiting: 189 | Turnaround: 2086 | Response: 64

Average Waiting Time: 138

Average Turnaround Time: 608

Average Response Time: 37

Average Waiting Time: 138

Average Turnaround Time: 608

Average Response Time: 37

XTEHRERMAN T ZRRENZORE, BETRILEEDENRERRE T—TB1TH#E, HREIEA
SEMEZENXEKSHT U TR,

1. BERESRBEZEBITINE
BEH, & tasks DECT 25 KEMHIE (W PID 23) HIETRZM CPURIER, H Ticks EFIGTR
£ (n_run) EESTRERES. A0, PID 23 BBITREGAZIT 1879, MREEES (WM PID1-5) K
SRAENTE—BZXET. ¥FEELEZEIZMIE, IIZRZNESEESNBRREREE.

2. FEALIES RS FIE
REFE LB MESHKBEMRS ERHAEL, ERTEZBENRNYE, SO RELESAIREKIE
AEE, HIA0, taskl FEIPID 4 PID 5 ZEETHRINE (53K) , EULHFSETEFEEAE (20 PID 5
HUEISERT (8] 477 ticks MF15AI(8] 175 ticks) LERHESHESEZER., XMIAREI 7R EERTIE:
Rt SERERES FEIHXR,

3. I/0 BERFSIRIERIAE
I/0 ZBERES (A0 taskl Tl tasks ) HFBTHIMBHAANKIBIRES, BEHRD, TREEFRLTHES
#, PID 4, 5 HESHEEFTELL CPU BRERERSSHIFS, RAESZHESIME LA CPU IELT,
I/0 BRERTSH BN FHF—FTEIRBE .,

4. FEMESZEHEEEX
B PICER N _run f Ticks FUERIA, SEHISEIMEHIRIAERE, Hlu0:
PID 23 (Z#{ 25) HOITIT/AESIX 1879, M PID 1 (B 5) BT RENA 22,
EMERESHENSMARI taske (CPU BRERMES, ZE10) , HETAHPILET tasks BIES
(Z%4 25) .

5. FEEREMNEHRNREXER
SEMESHNAZNEEEETHREHES, FHlu:
PID 23 (ZE# 25) BUEEERTE)Y 2086 ticks, (BIEIGTAE M RIEES.



MREERIES (W PID4 M 5) EMETAFERE, HEREN BRI 400 ticks,

6. KIESKEESHIES
SEHESFERKIEIEITH CPU BERES (U tasks) , MEEHNESEER /0 BERES
(A0 taskl ] task4) ., EXMIFRT, SEHESEMBZRSRENR, REFETSHONT. F,
PID 20 #0 PID 23 A8 5 CPU, T PID 4 #1 5 BES L FHEZEER .

REFENRRR T ZRRERNZORE: REMRRS TR ELEABEALEENS . X—4FHRE TESHATRMN
Kk, BERSHERDERRYE.

ProcessID Runnable(0/1) Ticks ctime etime qtime wtime rtime | Priority Vruntime
1 0 0 0 0 0 0 0
P 0 0 0
5 335 0 0 0 ) 260
23 19 340 0 2364 0 19 76872

PID: 23 | arrival_time: 340 | completion_time: 2364 | first_run_time: 341 | rtime: 20
PID: 23 | Waiting: 192 | Turnaround: 2024 | Response: 1

Average Waiting Time: 135

Average Turnaround Time: 580

Average Response Time: 7

1. vruntime BUENSIGIIRTE T HIZRVEREM TR, vruntime /NIHATRMTHIT, KAESH vruntime [RIE
SRSHLR,

2. FEESMTST, pIp: 11 FRAESMNAIEN 0, BENERE, BERERS,

3. KIESSHY vruntime RIEEF, PIp: 23 HY vruntime=76872, SHEAERMARINERIIR, STHITIE
K,

4, KRESHNEFNEFMBEZRNERS, pip: 23 WERFHIEN 192, AREEIEN 2024,

5. BBESKNETRE (N _run) 2, pip: 11 BY N run=1, KMESUW pid: 23 Y N run=1813, TBREM

FRIESIMEE L,

6. FHYEFATE (135) FEATE (580) 8BS, ERKEISAENIERENESE.

7. FOMRETE (7) BRIE, EREESHNIRIRRS CPU BRHMIEETR.

8. MAERMNSHE, FESMAERS (W pip: 11 B Priority=93) , KESZMAERM (W pip: 23 1Y
Priority=73) ,

9. SEEFSTMAT vruntime BAK (20 pIp: 11 Y vruntime=168) , KESTHMAT vruntine HE (40

PID: 23 MY Vruntime=76872) .

10. CFSRIETREMESHNIRERETTH, RNBEIRATKEBERIET KIESHNRETMN.,

RIESTREREENTISFENE. FHREENENTIMARE, FH5—TpythonREREHIER, EEN
HIRATEERR:



algorithms = ["RR", "FCFS", "PBS", "MLFQ", "Lottery", "CFS"]
response_time = [6, 73, 48, 4, 37, 5]

turnaround_time = [602, 641, 617, 585, 608, 568]

waiting time = [119, 129, 140, 118, 138, 125]

Performance Comparison of Scheduling Algorithms

641 617 Response Time
602 608 @ Turnaround Time

600} 585 mmm Waiting Time

500
__ 400}
0
E
g
= 300

200

100+

37
4
0 FCFS PBS MLFQ Lottery CFS

Scheduling Algorithms

B LEEHERT IR, RRAMLFQENGRASE ERIPE &, HIAXMIE RSB REMNESER, HEEX
SERTMERRENAS., BE2T, FCRSEUMMMNA BRI, RETH THRAMS RIBES REIME THIHESH
MBIREEARERI A E . MPBSHLottery7ENIA Y E]_ ERIER, CFSMIFENGRZATE]. E3ERT [BIA] F 150 B a9 F &t
ERITME, ROEITHATFRERENMNE.,

ERARESE, MLFQRRINEGE, RXRAESRRIFEATIGESSAENSHIFRESMITR, MTRARKES
SRR, FCFSHERI BRI, XSEMNMERENRN—N, ERTENBRSHNELIERRNTE, M
PBSHILotteryR B #RY AT MLFQMICFSTHZE, X5 EMARIFE REMENIEITRBER. CFSRTMLFQE
RMMER, WIETHAESRSERE LRSS,

EFHE L, PBSHLotteryRIIAME, FFWEES, XARERHETMARRENMENIEE BB ESHKE
FERSE, MRRAIMLFQRIEFSIT B &R, WRFEMNEESLENATENRER EAEBMRE. CFSHEFRHFIERE
RIFKF, XE—SEIETHATFEERNEED,

. SCIOEIFRIE. MEEMTHFE



7.1 SEEGIFR T
711 AEREENSHET R
o SLWSINTAMAEMAEEE (FCFS. PBS. MLFQ. Lottery 1 CFS) , LI T S LHARENE, NE
S RR AEBERHE TEZ IR,
o BMEBEEMIRITES T EfrEK:
o FCFS #=HMESHE M IBESRIBAEZEE;
o PBS RENEMARBE, XIFTLHESNEIE;
o MLFQ #1 CFS FEIAE AT AT Z 8T 7 F1i;
o Lottery Scheduling 5| \BE#HL14%, 1B T EEEBIRES RIEM .
o TINBESEIE (WnAAS e, BEFEREE) #—SHEEDH, NMUKFMEE, EXNEANERMYHITT
g,
7.1.2 BURIRENADIEE KL
o XWMEETEEMNDWN, FRAEFRNIREETLEEMEEREEARESHEFNRI, BERBHET
MEENSLE, BEDITRE.,
o WBESHEN /0 BERF CPU ZER, MM BAEBAEARES N TR, BBAEANMER
RIERI=R.
7.1.3 EhESMRESRIT
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