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I/O or event completion @
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BESERE M RENTIFLB 0 MES, BRDSRER BB
ESHTAEIET.

list_for_each(tmp, &runqueue_head) {
p = list_entry(tmp, struct task_struct, run_list);
(can_schedule(p, this_cpu)) {
weight = goodness(p, this_cpu, prev->active_mm);

(weight > c)
= weight, next = p;

goodnessENF 1 Bl hmSiN— iz,
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schedule REBIEEINGEE MiZ CPU B9 runqueue 32— R EER
HIZFENIT, EERHEEMEM active MR NFIFRKRER, 1t
BanT:

idx = sched_find_first_bit(array->bitmap);

queue = array->queue + 1idx;
next = list_entry(queue->next, task_t, run_list);
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HIZEERE T EERE, Linux {E8[EE ;fjﬁaiﬂﬂ%}ﬁTlﬂE;'é
(schedule class), CFS R faTaiESEAY HFZA
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mikiziBMEEIRINASINVEITIEE, STOP &S, IDLE &I,
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vruntime (virtual runtime)

RMZAREEZE CPU LizTHIRTE], {H#EAH B /XA BRI,
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sSESE) R/

8 E B8R sched_period, {RIE—TIAEREIA,

@1TRAZIRRIPR B ESS

HEWBE—R, RWBER T, ESNEREERNAA—TEEREHE;

FAIATE

FE EHA sched_latency BXIAN 6 ms; 1£55

sched_min_granularity 8 0.75 ms

FiI0Y 18] /& /JVE

8 NARN BT EIIRE N 6ms, TN N * sched_min_granularity;
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if sched_latency/nr_running < sched_min_granularity

sched_period = nr_running * sched_min_granularity

HTEYf sched_period A5, B TESHEISHIEF:

sched_period x weitght

time_slice_1 = ,
sum_weight_rq
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51 CPU XN —11z1T7BA%l runqueue, i%iz{TAIIHREIE
dl_rq/rt_rg/cfs_rq FZ T 1EEFNYI, CFS R ATz,

N

{E/ vruntime fERZI Z2HNZES|IH, {FH sched_entity fEN1E,

/AVERERAM, AJBAO(1) #1TiEA, #A O(logN)
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struct task_struct *
pick_next_task
{
task_struct *p;
(likely((prev->sched_class == &idle_sched_class ||
prev->sched_class == &fair_sched_class) &&
rg->nr_running == rqg->cfs.h_nr_running)) {

p = fair_sched_class.pick_next_task(rq, prev, rf);

'
again:
for_each_class(class) {
p = class->pick_next_task(rq, prev, rf);

}
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pick_next_task fair

struct task_struct *
pick_next_task_fair
{
cfs_rqg *cfs_rq = &rq->cfs;
sched_entity *se;
task_struct *p;
put_prev_task(rqg, prev);

{
se = pick_next_entity(cfs_rq, NULL);

set_next_entity(cfs_rq, se);
cfs_rq = group_cfs_rq(se);
(cfs_rq);

task_of(se);
o




pick_next_entity MZI M _E 1 BVIR E SE{R

struct sched_entity *
pick_next_entity
{
sched_entity *left = __pick_first_entity(cfs_rq);
sched_entity *se;

se = left; /#* ideally we run the leftmost entity */
/) .. PR/ IREESE A AMFBT

se;
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TBEREERZB CPU ER1T, MR1B1T dl_rg/rt_rq/cfs_rq FAFI,

1517 cfs_rq BAGIAEY

e HXAERERIMEFAEMNZAMAT K117 (HE virtual runtime 5
N, BEMIEMPMBER, FIERERIEWN

e FIF—EXATE], MEFIEFEGITRIHIERN vruntime, HBEIHEH
BS Zpid BENF s AMT =AY vruntime B EE3R

o MNR/NF &AM =AY virtual runtime, NZREHITHBIHTE

0 QD%ﬁ‘_EiEU”U‘D,mE’] virtual runtime, Nt 5T RAME
TR, FRIRIEEEITINHEIZEFEIZT E N
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w1 FE DN K B HE 3 72 MR BE

place_entity
u64 vruntime = cfs_rqg->min_vruntime;

(initial && sched_feat(START_DEBIT)) // ZIEE#EM
vruntime += sched_vslice(cfs_rq, se); // itE#H#FER vruntime ZHPIZI min_vruntime, BpiEiTfE L/

('initial) {
thresh = sysctl_sched_latency; // —7“iEE/EEFERT

(sched_feat (GENTLE_FAIR_SLEEPERS))
thresh >>= 1: // #FELFE, BFIETELSH

vruntime -= thresh; // J#fE thresh, 1EAFEFKERIREFE
}

/* ensure we never gain time by being placed backwards. */
se->vruntime = max_vruntime(se->vruntime, vruntime);
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EEEE %N o = :
prig ;S = & &
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EEIE NS gt oI Y v &/)\ vruntime

i *
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BEIET SRS EhiBh RSN vt '8 1 F] 2/ vruntime @3E, RiFAF
tick i8] ARER twERE R B8 A BT (8] ]z
RS FIRE CPU S EMBITRE  KIBFLNEREN EREADNS  BEEBR#ME vruntme -
= ERIH3 (Vi 1/2*sched_latency

HAERBER  HHESSEN i 7
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e EASZBTEIFEEZE (HMP AL MAIR)
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3. ShMER -85

1. A4S [IEECPULBITRISAIARIRE — TR KEFMEARRIL
t(TIF_ZNEED_RESCHED), {XitmE, L #REHKBYIHR,

itk &= B AL -

o EHAMEIRTERRMRT: scheduler_tick() B E) FER

o HIZMREE: SHPEMMREENIAR, MA&KSTCPUIRIHTE
o FTiHFEEIE

o HFEZH nice (B

o TAELIY1E
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IL,\ 1J:_| 5 SCthUIG()}R?i’T@IE

BEUNREEFEHEZELTHP SR, FR9 User Preemption (
SiEh) 5 IREEFEHEEFELATARAZSHEE, NFRANKernel
Preemption (R#Z&IBH) .

e MAELIFR (syscall)iR[E]FH P 5HY

1=

o P IEIZEFIRCIAZT B ZBISTIRETIF_NEED_RESCHED#R,

AR BN Apreempt_schedule_irq()#1T# 5.
preempt_schedule_irq()@Xschedule()lY B 1%,

BAREEERENNTLAE, XEAZAITIERER,
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3. 5ME™M -CPU faziit &5 A PLET

NTIHFAERENSN, FSZ2HNETHEENIIFTIS N EESERN AR
H1T#=. (Per Entity Load Tracking)

i8] (IS8, NEREMNIE) #Ho T 1024us WS, 88—
FEAA, — Entity Xt R 5% 2 & AV B3 ik B] AR #E1Z 3L 4L F Runnable
RS (IEETE CPUJ: 17ELE F1F CPUEEB1T) N E#ITITE., A
REZERA, Runnabled9iT[E)E x, BAXN ARG A TEAT 2
(x/1024) .
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MPBEEZEHEEHANE I y*32=0.5,y =0.97857206

L =18 + L1 *y+ 12 %yr2 + 13 % yA3 + ... + Ln * yrn

4%

SN T RAENITE L TREBNAERmERMNEIRBARI, NLI3B1N
8] R AV Tz BN AT,

“ 230 32 PNEEE, TAEREN 0.5 15, Rt 2016 NEHY, £EHE
E/ﬂijjo 99

BT : MEBNSIRINESS . MIBRESSFIE BRIE B 5

MZINTIE load_avg (Bl ZFEEARFHFERITIEA) S runnable_load_avg
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3. SMr1ERR - 7151318 SMP 1 NUMA

/ grp0d NUMA domain grpl \
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/N /\ JANEEWAN

CFU | CPU CPU | CPU CPU | CPU
0 4 1 — . 6 3 T

I.-_I 1_-\. e .-
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2. AxYELAEE] CPU AR, A FELIAEE, MEENAEEFH
a8 T E 1Y 1

. FRHEHPERRZILNIRAEAH, EMAEEAAEELANEESITE
2, TR ZAEEN A EREIE;

4. FHRZITNREABREHAP R ERZEITH CPU, ABFIEZEITH CPU T
ZTREHRI CPU, TR AFHENAIENEE,

NUMA £, EENEZ, FTELIEE NUMA REMHZER.,
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nr_cpus=4

root tg
.cfs_rqg[cpu]
.se[cpu] = NULL
.parent = NULL
A

.parent
——————— > .se[cpu] —
.cfs_rg[cpu] ———»

o
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4. Q& A
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Thank You!

Linux & E 2% by DaveDi 2021.6.16



