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LUFRBEZEILX Completely Fair Scheduler and its tuning :
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period = max(default latency,n x min_granularity)
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SEZE, RiaHHRGE
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int vruntime;
int curruntime;
int timeSlice;
int nice;

int weight;

vruntimeE&HIZEFH ArunnableBRHMEEFITE, A4

curruntime * 1024

Avruntime = -
weight
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ready queue for CFS Scheduler

B~ B

nodes represent struct proc indexed by
their vruntime

- 0

need more CPU need less CPU

— D

Fig1. YuanShen OSHICFSTAE S2/RIB(4A R4a )

WFig 1A, FHAEBvruntime, FNAAEBHZARE— T HIEHZIMBIMLATIF, HHFIEZ Arunnable
B (Blan4gkill, wakeupEi & Forkdt), FATeILUEHIZEANIIMNGEMNE. MAESKIZEETBASKBIAR 3

2o

NTHEROERN, FAHRERERINAT 0 FRE:

//struct proc
struct proc *left;
struct proc *right;
struct proc *rb_parent;
struct proc *next;
procColor color;

A AEZT—Tnext?

A nextRRZERVLEN AT Fduplicate key, EERMNHEEHEENvruntimefl 2B AIREN. EAT
&R Erdy_queueHo

FIEFAVEAnextELEMHV T RAX -1 R, LERERNHIEERHERBvruntime, AR
hashtableX2E & TR A, FIKIABEN.

&fa, HI1HARBTreeXAEIFMAENTINEMTER KB TR
//cfs.h

extern const int min_granularity;
extern const int latency;
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struct RBTree {
int count;
int rbTreeWeight;
struct proc *root;
struct proc *min_vruntime_proc; //speed up searching
struct spinlock lock;
int period;

+

extern struct RBTree *rdy_queue;

BT RAXERBTRARMEINMmE, BASHBREE, AXHEERNERMO TR

//cfs.h

void rotatelLeft(struct RBTree *tree, struct proc *ptr);

void rotateRight(struct RBTree *tree, struct proc *ptr);

int insertProc(struct RBTree *tree, struct proc *node);

struct proc* rdyqueue_deq(struct RBTree *tree);

int preemptionTest(struct proc* current, struct proc* min_vruntime);
extern const int nice_weights[40];

struct proc* min_vruntime_proc(struct proc* node);

int getWeight(int nice);

void rbinit(struct RBTree *tree);

TS BB RBEHEN, XEADSIFENNS. &ERF X OHEEEpreemptionTest, & T HI#riH
EETAUBIE S, BtENRBI TR

int preemptionTest(struct proc* current, struct proc* min_vruntime) {
if(time_used >= min_granularity) {
if ((time_used >= current->timeSlice)) {

return 1;
}
if (min_vruntime '= 0 && current->vruntime > min_vruntime->vruntime)
{
if ((time_used !'= 0) && (time_used >= min_granularity)) {
return 1;
} else if (time_used == 0) {
return 1;
}
}
}
return 0;
b

EARABRMCPUREEET Y =/ \NEREZEF B alft, FX FEHMICFSEEE EH R RERHLNRARN
time bound, REEREATMY, FHFHNEBERENEE—BSTMEVESE— &/ E)BAILGETE
starvation, | THEILEZRIBICEBREELFTIT,
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RENABTMES ZHBEANMHANEY,. EAEEA— P ESIE#HIZIRE Arunnable, Fli0wakeup,
Fork, cloneBYBSiE, LFHFEHEArdy_queueBIEE Zi%k,

//proc.c:fork
acquire(&wait_Tlock);
np->parent = p;

(&wait_Tlock);
acquire(&np->1lock);
np->state = RUNNABLE;
insertProc(rdy_queue, np);

(&np->lock);

& X BRI HIZ B B A RAERAS, EAmMAEFEICFS, HNNRERNPBAEARENTIENHZRT
WIREREMEZ S, BRBFREZMAZrunnablefy ?

PNk A SIE—TMERIHIZRE, ILEEMAENTIEME M zombie ? SIRXFEE, [RABILLERMMIER
RZER AR ERE AN, EENHEERNEA—EEMNEESE R, XMBAR LRI T AT
BIMERR,

FEXMEZEEEMEZEN, KIFFRERRFE— I HERNHE, MNRAUNIE, REXTHIZEEER—
EENNRBIESHN, BLAEERFECELRAZERN. FRINIFEERIAENMEIEHIZ NN TG EE
KB E],

T2 bhREEE SRR, AR RS MR TI B Ak (RO RN RLLER), WREMILEE
17, EMEERE TR

void
scheduler(void
{
for(;;){
p = rdyqueue_deq(rdy_queue);
if(p !'= 0){
if(p->state == RUNNABLE) {
p->state = RUNNING,
swtch(&c->context, &p->context);
}
3
}
}

HHEERE TS, WREHEEEERMKCPU, EEMNTIBERR:

void

yield(void

{
p->vruntime = p->vruntime + ((p->curruntime << ) / p->weight);
p->actual_time += p->curruntime;
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p->curruntime = 0;

if(preemptionTest(proc, rdy_queue->min_vruntime_proc) == 1){
p->state = RUNNABLE;
insertProc(rdy_queue, p);
sched();

b
¥
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BATESE TR, — MERERE, B— N ERBK,
4.1 testCFSillizx

INTFREEE ML, #HAYuanShen OSIEHITARHtestCFSRNAIIGTT. MIRXAI O RBRAZ L REINTRKAVH
ETTRE—MESS, MERFTAMINF, LRSI ES BT E,

BTN RIAHE, T TEERARERIBS AR FHR T I EMMERETEI—1BUG, BITEMIFRIRE RIAHE
BB HIETRE =25 JINullPointer,
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#define NUM_PROCESSES 10

void child_process(int id, int priority) {
set_priority(priority); // ®EMLELR

for (volatile int j = 0; j < 100000000; j++)
for(volatile int k = 0; k < 5; k++);

// FTENSHIZERFTHE
printf("Process %d (Priority %d)\n", id, priority);

// FRENFFFITEMZ TR (B 2T 1 TEY (8]

int runtime = get_runtime();

int vruntime = get_vruntime();

printf("get priority: %d\n'", get_priority());

printf("Process %d: Runtime = %d ps, VRuntime = %d ps\n", id, runtime,
vruntime);

// RI—LETE

exit(0); // H£ERFHIE

PITIRAIURRN TSR, BTN AREREERE, BTRENERNEMm, SEERNIRE—E
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$ testCFS

Process 1 (Priority 0)

get priority: ©

Process 1: Runtime = 1540000 us, VRuntime = 1540000 ps
Process 10 (Priority 9)

get priority: 9

Process 10: Runtime = 1550000 pus, VRuntime = 11585320 ps
Process 9 (Priority 8)

get priority: 8

Process 9: Runtime = 1560000 us, VRuntime = 9287304 pus
Process 8 (Priority 7)

get priority: 7

Process 8: Runtime = 1560000 us, VRuntime 7429812 pus
Process 7 (Priority 6)

get priority: 6

Process 7: Runtime = 1560000 ps, VRuntime 5872932 ps
Process 6 (Priority 5)

get priority: 5

Process 6: Runtime = 1560000 us, VRuntime = 4768452 ps
Process 5 (Priority 4)

get priority: 4

Process 5: Runtime = 1560000 ps, VRuntime 3776448 us
Process 4 (Priority 3)

get priority: 3

Process 4: Runtime = 1560000 us, VRuntime = 3036852 ps
Process 2 (Priority 1)

get priority: 1

Process 2: Runtime = 1560000 ps, VRuntime 1947972 us
Process 3 (Priority 2)

get priority: 2

Process 3: Runtime = 1610000 us, VRuntime 2516913
All child processes completed.

Fig2. testCFSMIEIT4E

A UAMR BT FR—5ES, FRINHIEEFEREIEMEIEN, vruntimeMruntimefy X R FFE T8I0
Hi., MBYMniceBENESRKERVINEER 5RAENE (priorityEH AR MALLABE, FUETCEZR
BE, WBIEMENcpu-boundfESH),

4.2 testCFSiix (intensive version)

AIEBRE MR, RFHRAIFtestCFS, NIBEII ZRIRIZRSIMPLE_TEST F s
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B _HMNASTITS0MN#HE, 8+ 1M—AHHEZ—"nice, 25 AMOEI4, HHAIEIEEIL A (nice, runtime,
vruntime), gfi,n%QDT!Fﬁm:

$ testCFS
0, 1510000, 1510000
4, 1530000, 3703824
4, 1540000, 3728032
4, 1550000, 3752240
4, 1530000, 3703824
4, 1530000, 3703824
4, 1550000, 3752240
4, 1560000, 3776448
4, 1610000, 3897488
4, 1630000, 3945904
4, 1590000, 3849072
3, 1580000, 3075786
3, 1550000, 3017385
3, 1560000, 3036852
3, 15560000, 3017385
3, 1560000, 3036852
3, 1560000, 3036852
3, 1570000, 3056319
3, 1570000, 3056319
3, 1610000, 3134187
3, 1590000, 3095253
2, 1570000, 2454381
2, 1570000, 2454381
2, 1570000, 2454381
2, 1590000, 2485647
2, 1560000, 2438748
2, 1570000, 2454381
2, 1570000, 2454381
2, 1580000, 2470014
2, 16600000, 2516913
2, 1610000, 2516913
1, 1640000, 2047868
1, 1640000, 2047868
1, 1610000, 2010407
1, 1580000, 1972946
1, 1630000, 2035381
1, 1610000, 2010407
1, 1630000, 2032894
1, 1560000, 1947972
1, 1580000, 1972946
1, 1570000, 1960459
0, 1550000, 1550000
0, 1520000, 1520000
0, 1520000, 1520000
0, 1520000, 1520000
0, 1530000, 1530000
0, 1520000, 1520000
0, 1520000, 1520000
0, 1510000, 1510000
0, 1510000, 1510000
All child processes completed.

Fig3. testCFSANARARMIXAYIZITLE




CFS.md 2024-12-25

B LM R niceEBRIBEMNTES WM LIRE (E —MHERESTERERANERAESIETHER), vruntimef
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