SE-315 - BERFE (2020%F) v 11 IPADS sy x FXAAY
PV e M

SHANGHAT JIAO TONG UNIVERSITY

MERS

R | SR
BRI S T RGO

https://ipads.se.sjtu.edu.cn



hRTX~=ER

ARFRNE LiERBEBRFFHITERHARRHAFTFREIE
EREA LG EEREE D ARERER TR AR

R EEREEREE D AN SIS EIRIR
- WBERE: LEREAFHTSHHRRATRA ST

XFABFItFHEEEMEAMERANARETE, BIKAREBIERN
ARSI AR E Creative Commons Attribution 4.0 License

— SEEEVKN: https://creativecommons.org/licenses/by/4.0/leqalcode

B BAFFHTE D HARAHARFT (IPADS@SITU)


https://creativecommons.org/licenses/by/4.0/legalcode

) [El: TLBZEMAREN

- [OlE: ICSHEIRSPcachesEly (L1/L2/L3I)
« TLBIZihEFREERADREGN (LAAARCH64741)

L2
- B AMTAXRBRET?

B BAFFHTE D HARAHARFT (IPADS@SITU)




) [OIFf: Thrashing Problem
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) HE[OIsEFHHello World

#include <stdio.h> bash$ gcc hello.c -o hello
int main() # FEEaIM Nhello worldfeRs
{ bash$ ./hello & ./hello
printf("Hello World!\n"); [1] 144
return @; Hello World!
} Hello World!

[1]+ Done
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Tﬁﬂklu (new) : HIZNIEIE
- IBTPRZ (running) : HEIEEL RS LIElT
— EERE (ready) : HEEAILUETT, BREHEE
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— BERTE (terminated) : HEFSHK 7 HAT
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) HIZATHEEEUREEII: Process Control Block

o FIUHEEXHNSZME
- i&&ﬁ%ﬁﬂﬁ NE. FIFRISS. ...
G YJIEATAPIAS (L F3context)

abel variable for quits and interrupts */
label_t u_ssav; label variable for swapping */
int u_signal[NSIG]; disposition of signals */
time_t u_utime; this process user time */

w

o

time_t u_stime; this process system time */
time_t u_cutime; sum of childs' utimes */
time_t u_cstime; sum of childs' stimes */
int *u_ar0; /* address of users saved RO */

UNIX v7RIEBSIPCB  (u_ar0A L TFXIER)
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) HIERIE S IREERD

- HEEBYEE: fork (spawn, vfork, clone)
- HIERIT: exec
- HIZEIRZ: wait

. HEBHE: exit/abort
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) IRIERG vs (The Matrix/BEHE)
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) HFEEUFE: fork()
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) fork A9

« EELITEE
— BRRSHITRHIE, AEBITHIZ
— test.txtFEYRNZE: "abcdefghijkimnopgrst...”

char str[10];

int fd = open("test.txt", O_RDWR) ;
if (fork() == 0) {
ssize t cnt = read(fd, str, 10);

} else {
ssize t cnt = read(fd, str, 10);

printf ("Child process: %s\n", (char *)str);

printf ("Parent process: %s\n", (char *)str);
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— Parent process: abcdefghij

— Child process: klmnopqrst
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. SRR L
fork ( :
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FiHFEfdR

test.txt
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) HIZAIIT: exec

- AHEIREARITNEHNSE

AT IR BT84
I I
int execve (const char *pathname, char *const argvl],
char *const enyp[]);
I
R

« EforkZBiAH
— exeCTEFHANTHITX GRS EE RIS E
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) SRHEN (Copy-On-Write)
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) forkBIRERS DR

o forkB9fftm=
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. HIEH)
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£ (BIan: fork() + pthread())
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forkBELIRO]

- viork: FEUFfork, (BikRFHiE
— U EMRETEATEERE N, MEeET

L= [E—libit==[a)

HEERE fork + exec’BYiz=
- HEMIESEFELZ 2

%55 viorkAUIRERVIFAEN 7 R ork AYTERER)ER
— {(BEERg#E K 1 fork

Since this function is hard to use correctly from application software,
it is recommended to use posix_spawn(3) or fork(2) instead.
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) forkRIEERD

« posix_spawn: tB&Ffork + exec
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- ERMERFERA—X—RE

BE S
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) SIIBIRBY (MYScheduler Activation)

. NMEIPSSEMEEIMAZSEE (N> M)

— LR BATRY BRI (Z3—) fI%iEgSEm (—X—)
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) HAEAEXENRSENS: TCB

- —X—EBIITCBRILAS FIFRER S

- RS SPCBEIIRU
— Linuxehiftfe SEREfEFRYER—FEURE (task_struct)
- ER R

¢ \_‘Lﬂlu\ TBJE&*E‘EE)‘(
— Linux: pthreadZSfak
— Windows: TIB (Thread Information Block)

— BILGANERITCBASY
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) ZEFMEFRE (TLS)

© ARZIERESMITHRIANT
~ SRR EEIRAGNI T, SERE AR

- B WFEBEE, FAR%ERGHEEARMIERN
— 7. BFrBERAREBREIRAermo

« BRPER: ZIEFMTEFEME (Thread Local Storage)
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) ZEFMEFRE (TLS)

- ZEEARTTEXBAEIEREEL

l

—  thread int id; SABPMEHEEN —THERNIJETE

+ BANKIERITLSSEIIHE(R
~ AEETCBES|

- TLSSHRER: EHittlt + (wizE
— X86: R\ (fsZF1Fa8)
— AArch64: 555 F=5tpidr_el0

TLS1 id var

TLS2 id var

TLS3 id var
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) HERIERIRE: LlpthreadsHH)

- gli#: pthread create
— NIZES: CUERHERN AR N Ntk
— NAZ: BUEETCB. RAMRFITLS

« §FF: pthread join
— EFR—HENITE, FORBEIITER |)

) Join

— FLUAREforkdY “iHmi(E"

™ T2
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) HERIERIRE: LlpthreadsHH)

- 1Bi: pthread_exit
- AREIREE (S#pthread_joinREX)

- E{=: pthread yield
— MEPEERIT, HilCPURRGEHEESEE
— W4k ATUARS BN A E S E AR
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) HIEANLETNE: BAChCore Bl

- SEMNLETXAEENSEFSRER
— BAEFEs: x0-x30
- EFITEES (PC) : elr_ell
— t&18%T: sp_elo
— CPURE (WNEEHEE) : spsr_ell
- EEQA=F
- BARZE, RFLETX
— UIHRRERSWNiZi%
- WE LT, REIRFZ
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) ChCoref§JTCBZEHS

° J:Eléglzﬁ ﬁﬁiﬂg*ﬁ*iﬁu _ = bt
- T¥ED: HELTX TCB N
iz
ol 5°4
- TCBTHAZLIZERIAZL - -
- RPN A
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WAZEAEIRE. PEHRRFRRHEANZS

- BITRSEYIREINZS (ELL)
— FHaERsp_ell{Etktgst (P IHREIRZ
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— RENFSERNCPUIRE (spsr_ell)
— LA EISHRMEEGBRI5Ehk
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) B2 HAPRES., FELTX
. RELFX

sub sp, sp, #ARCH_EXEC_CONT_SIZE

/] REFEMEFRS(x0-x29)

stp x0, x1, [sp, #16 * O]

stp x2, x3, [sp, #16 * 1]

stp x4, x5, [sp, #16 * 2]

// ... IR #Isp -
stp x28, x29, [sp, #16 * 14]

/] REEOM=MFIRE Fee: sp_elo, elr_el, spsr_ell
mrs x21, sp_elo

mrs x22, elr_ell

mrs x23, spsr_ell

stp x30, x21, [sp, #16 * 15]

stp x22, x23, [sp, #16 * 16]
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- IHAER
- BRFEXSFENEE N B TRE
- IRAEE
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) B=2: LTXHE, BREIRFS
EFXHRE: B LA E T E e

1dp x22, x23, [sp, #16 * 16]
ldp x30, x21, [sp, #16 * 15]
/] RE=MERE TR

msr sp el0, x21

msr elr ell, x22

msr spsr ell, x23

// RERBEFFIRK0-X29

1dp x0, x1, [sp, #16 * 0]

/] e

1dp x28, x29, [sp, #16 * 14]
add sp, sp, #ARCH EXEC CONT SIZE

LERTEIsp -»

5
£FX
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- EXRNA: WEAEGFEES S
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) Linux¥FFIEEIZIF: ucontext
« B ucontextaJLABIE— 1RSI

— makecontext: BlEZFTHJucontext

— setcontext: A2 N3
— getcontext{RFZFUHYucontext
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) FERIGIF: &£FE - iBHEE

o=

oid produce () { ~—
buf[++cnt] = rand|();
setcontext (&cxt2) 7 |

R E

<

void consume () {
process (buf[cnt]) ;
————— setcontext (&cxtl) ;

}

FLFiE

3

I
I
I

makecontext (

makecontext (&cxtl, produce, ..); /
&cxt2, consume, ..); P
setcontext (&cxtl) ;
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) MBIFEFERMNS

- TR ERY
- SEFETNESE, TEERRPSYREIHEE
— WZEAERRERINEE (RZEESIXEHE])

« B LT

makecontext makecontext
— YHRARNHARZS, FHE/d l l
— BIBSRE YR A RIS RIS AT setcontext

—l
uCXT1 uCXxT2

W
(producer) setcontext (consumer)
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) WindowsXFFizlII5: FiberE

HucontextRURRIEEEE
— createFiber: BEFHIFIE
— SwitchToFiber: ZFfEtJ#a

- 3UFEPHTEE (FLS)
— S P AREFEXINENTFERT, FLSSTLSEHERE]
- ST RZREFETNSNTIER, TLSAI DR ASIFLS
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) EFESPUAERSS: HE

- FEERIEFES AR T X
— go. python, lua......
— C++BE20 et 245 7 1ME

- IMEBIREIRTS (FrE / BIF / L1k / iT)
— TR yield (EVMESEHIT) . resume (HEHAIT)

resume ig?i- T;L?‘_I;TEE?

Sk

4 yield resume & \F

4
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