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schedule —> __schedule —> pick_next_task —> fail_sched_class.pick_next_task_fair
—> update_curr, pick_next_entity, context_switch

schedule: 1&idpreempt_disable()&5cxAR%IEE, AEIEA__schedule,

_schedule: smp_processor_id()3REXH 11T cpu id, rg = cpu_rg(cpu_id), FREXHHEIcpuly
TEIIrg (ZEBUBREMRIZEFINX: zhuanlan.zhihu.com/p/75...)

pick_next_task: ®FHFIBIAEKsched_class, FHiEMsched_class.pick_next_task/5i%, SCHTH
f280sched_classTElRBIER, SWMFTEHFHEIER, URIESSRFEZEMEFRIBAE., BRAE

BOHITM, TERrq -> nr_running == rq -> cfs.h_nr_running, F"RAGIFRIHTEE == cfsiEE
BPRHEL, BIFfEERME T BIHTE, NWEERFERCSTEESR. ps: pick_next_task= ey
BFEE, HEAEDNHEESELAEIESR, FMpick_next_taskiREHMEEZE T —/XBEE

ZHFRE AN cpuZ EZT 1T, XIREfEcontext_switchFiF4H i,

pick_next_task_fair: MIREANFFEZS, NFMAfail_sched_class.pick_next_task_fair, HEEE&
update_curr, pick_next_entity, context_switch="" & %4,

update_curr: EFEFTHBIFHFEAVruntime, AREFZERFcfs_rq -> min_vruntimeld
left_most,

pick_next_entity: 1EFFLI BN HIleft_most, LEIRFISHRIHEMleft_mostE B ERE—#HIE, WRA
=M # 1T context_switch,

3. context switch (_ETFxtli%k)

XEHZREERENT D, RATRES, InuxtEEIFAENEHERR. FAEEIET L TXY]
%, SSTFEEGMInusBERANNT .

AL TIXYIRE], FENEA MEXIIEIELS : Wixik. thread_struct, tss,

1. Nzt #EREFARARSEERRAZE, MAPKRTEMREE, task_struct -> stackigmizi#
FERRZE, XN—RgH8k,
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union thread_union {
struct thread_info thread_info;
unsigned long stack[THREAD_SIZE/sizeof(long)];
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};

BEIANZEBunion®R /R, thread_infofllstacktFB—E&ZfE= (8], thread_infos A{Eibit, &
pt_regsHISTACK_END_MAGICZ 8], FiaERZAENEITHER, SRNZEEIKEE
STACK_END_MAGICFE &R A% A .

1) thread_info: ZERZSIZITI—LE(EE, WigMmtask_structitaskigst, FEFMBARZS
[E5ABES 3R B HEIH#FERTtask_struct, R EIIHEE B D IFRNIZF BT preemt_countF x5,

struct thread_info {

unsigned long flags; /* low level flags */
mm_segment_t addr_limit; /* address limit x/

struct task_struct xtask; /* main task structure x/

int preempt_count; /* @ => preemptable, <@ => bug */
int cpu; /* cpu *x/

};

2) ptregs: FERAPSHEHLETX (ps: APS) . BPS -> ASRHE, BT ERN%.
NFHItZE . KBERSEAE, FRABFPESeip. esp. ebpEEREREWG, AZES -> BF
SHBEERPNEEMRERESH., ATHRRE —ESERZSHschedule i, RAFPSHIAAE
B EIRFEPt_regs 7, SAVE_ALLIES BB B S cpuFT ERERFUNZIL,
RESTORE_ALLFZEpt_regsFHIEMERIFTFHRF, XM MBI ENBPHNNIEEASREE,

3. TSS (task state segment) : XEintelh Lt BEMHARRYRIBHIESHSZIE, 58—
TR (task register) HEFRE[JIBEXTHNEXE, HTRIEFHEZERN, intelaBHBIFAESE
REFEHNEIHAIEREZNtssh, REEHDBARRENBMtssENEESERP, EEMUT:



. I/O Map Base Address Reserved F 100
Reserved LDT Segment Selector 96
Reserved GS 92
Reserved FS 88
Reserved DS 84
Reserved SS 80
Reserved CS 76
Reserved ES 72

EDI 68
ESI 64
EBP 60
ESP 56
EBX 52
EDX 48
ECX 44
EAX 40
EFLAGS 36
EIP 32
CR3 (PDBR) 28
Reserved SS2 24
ESP2 20
Reserved SS1 16
ESP1 12
Reserved SSO 8
ESPO 4
Reserved Previous Task Link ¢l

XERZAMEBEN, FEEAZENPt_regsFREEGH ETXXTIE, ATAEERtss? HIX
R, HEYIMREBZERLS, MptregsRIRFINAF GBS LT, tssHTREFAZESH
FEf £

BElinuxHi%B EMK(EAtss, ENInuxLIHBZIIRIHNEEZRB FFHEAIHR—IX, R
{ERUEYRtssHM TR ERFFEE, HEFHEZRS. XEZinteliITHNKRE, KBEXT
NREMAYE M A RS Einuxig B A, linuxERRIZEMYIHR, EE{EMthread struct, tss{{E
FespOX™ME, ATHETERFS -> NZSH, BUsBzEEERlespFiFas. 48
HHRRAEBI T cpufHE—"Ttss, ARtrigtt —EiEMXTtss, KA,

4. thread_struct: — P HIBHARZREBXRIIEMIR, BARFEARSTIRTIOEHSH LT,

struct thread _struct {

unsigned long rspo;

unsigned long rsp;

unsigned long userrsp; /* Copy from PDA *x/
unsigned long fs;

unsigned long gs;



unsigned short es, ds, fsindex, gsindex;
/* Hardware debugging registers *x/

/* fault info */
unsigned long cr2, trap_no, error_code;
/* floating point info */
union 1387 _union i387 __attribute__((aligned(16)));
/* I0 permissions. the bitmap could be moved into the GDT, that would make
switch faster for a limited number of ioperm using tasks. —-AK *x/
int ioperm;
unsigned long *10_bitmap_ptr;
unsigned io_bitmap_max;
/* cached TLS descriptors. *x/
ué4 tls_array[GDT_ENTRY_TLS_ENTRIES];
} __attribute__((aligned(16)));

5. ARIREBEFESAMERD: 1) switch_mm_irgs_off: IiRAFZAGFHILTE, SFET
HEEE —THEAFUTE, E—1TUHERSNEMNAFRLEE, PRt EEY]
B, BRENRSE, REEFEHRE. 2) switch_to: YIRFFHEMHEL,

/*
* context_switch - switch to the new MM and the new thread's register state.
*/
static __always_inline struct rq *
context_switch(struct rqg *rq, struct task_struct *prev,
struct task_struct *xnext, struct rqg_flags *rf)

struct mm_struct *xmm, *xoldmm;

mm = next->mm;

oldmm = prev—>active_mm;

switch_mm_irqs_off(oldmm, mm, next);

/* Here we just switch the register state and the stack. */
switch_to(prev, next, prev);

barrier();

return finish_task_switch(prev);

fEswitch_toP EH1ZA A CY__switch_to_asm, #HA__switch_to_asmgl, eax{Zfifprev task (Z
IR, EMGHEIRE) AUtask_structigft, edxfZfifnext task (EMIGHEIRARFFE) Y
task_structfgt.

/%
* %eax: prev task
* %edx: next task
*/
ENTRY(__switch_to_asm)
/*
* Save callee-saved registers
* This must match the order in struct inactive_task_ frame
*/
pushl  %ebp
pushl  %ebx
pushl  %edi
pushl  %esi



pushfl

/* switch stack x/
mov 1 %esp, TASK_threadsp(%eax)
mov 1 TASK_threadsp(%edx), %esp

/* restore callee-saved registers x/
popfl

popl %esi

popl %sedi

popl %sebx

pop L %sebp

jmp __Switch_to
END(___switch_to_asm)

1) Yprev taskfebp. ebx. edi. esi. eflagsZH 2 {EEANprev tasklR1#Z%i% .

2) TASK_threadspE Mtask_struct -> thread_struct -> sp¥%EXespigst., fEswitch stackP EX,
B R Fprev task izt B esptgt Elthread_struct -> sp., FAEIEnextithread_struct -> sp&
BhlespFFzs, LLEFRBERVIEEEIEnext taskiIAZIE LIE1T.

RESER T espFirasfItR, EARFTM 7 #RRNYIREZON—EF, BN@ETespEInext
taskBIN %1%, REMETEAZEFHIEMFESNE (FPRIEANFTFRE) MEY

thread_info¥x Eltask_struct.thread_struct,

3) Y8next taskfeflags. esi. edi. ebx. ebp popZIXNHIZFZ. FFHE1pushillififE IE 1F48
.

__switch_to:

struct task_struct x _ switch_to(struct task_struct xprev_p, struct task_struct

struct thread_struct xprev = &prev_p—->thread;
struct thread_struct *xnext = &next_p->thread;

int cpu = smp_processor_id();
struct tss_struct xtss = &per_cpul(cpu_tss, cpu);

load_TLS(next, cpu);

this_cpu_write(current_task, next_p);

/* Reload esp@® and ssl. This changes current_thread_info(). x*
load_sp@(tss, next);

return prev_p;

1) load_TLS: fN#inext taskfYTLS (HIZFE LT =) ZICPURIGDT (Z£F/EATER, global
descriptor table) BITLSH, XxFGDTHITLSEEFEARMERSEEH XM TEN,

2) load_sp0: J&next taskiespOinEiZltssd, espfllespONIX A EEIE AP, SHKNesp, &
EEAZEesp, SMAPSHARAZS (ringdfltdhk) B, BHESEEesp = tss - >
esp0, tkespfa, BHITENFRERIEEMIWNFEFE, WswitchEEFEBH—#F,



AEENTE. FFss. AZXEMET, RE—TEENEIP (IELEHEFEFSE) BB
2. BlinuxiIEZRTIEEIPEFFESS.

1) Hprev -> nextAZxixTTAYIRE (RikprevEA#iE, nextE@Bi#tiz) , EIP{HZAIEMR
switch_topR %, ERAHEZZEWITRIswitch_toRIAIHRE R, ML F#HFEB, HR LR#iR
HEHRHE—E R ERNZS BB ERNITRIswitch_toR#, FRIABMEARLIHREIP, EIPRIIEMEItLEIE
B, XFFnext taskpihzizig@switch_tobREl, RE2AXZRTRT, MITARZABEN ETXEN
7, MEBERZSHAEEREE—N, SFEEL/R.

2) LbBFnext_taskAgswitch_tofRERAEHITEEISTR, ABEAXRFITEMEIRIE, 8 Hswitch_to
BOEmi, [EAY5EE E—4MAEIPIEH IVERIEIPEFES, MEnext_taskiViziT. WF, EFHITH
YRR, EEEANEN, EARBIEEpush EIP, 38 HiEmARHEIREZRIEIP, tEalAM
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el
bfflcd424
bff1c420 -
" espmain) DN
bff1c418
bffic4 14 ebpP(fO0) == = - -
bfflc410
bff1c40c esp(foo) fooix &1
bff1c408 | 1) e

bff1c404 |_ebpifoo)

bff1c400 |5

ebp(bar) = = = =

bank &

bff1c3fc
bff1c318 T
bff1c314 esp(bar)
e 1
EARRYEIPTE £ FIA% 2 4E BT BAF T RIS zhuanlan.zhihu.com/p/73...,
switch_to(prev, next, last): BB —71XES, switch_toATAR=TSH? MBEBEFIRIEN

BSEREHBRSH, T —R#EY)%R, A->B, prev=A, next=B, BB XIREAR, AR
—ZE&BT, AJgEEC, BEREH/RIMREIAR, ARNAZILprev = A, next =B, MiEEKANE]
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1) A ->BRIBEH®, switch_to(A, B, A), LtEfprev = last,

2) EC -> ABIRTHR, switch_to(C, A, C), LtRfeax = C, HERINREIARN, &% ecaxiIEMELA
ARZEF B lastEE, itprevEENEDT ST NC, XERIEANBIRFHIZCAESK,
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