A L)
Lab4.,H#iZRE
EHITASL 2RI, (FEEHTOXERE, BELEBRE FMALUTHS:

git fetch
git checkout lab4
make clean

Bhig

HUBRERFE AT REEITEHLCPURE R SHIHIE, ATFE— RS RIHEZECPU
HHhER, XMPHEERIFIAFHEER. MEXE, xeIMEEERKA, XT
xvoMs, —PMAFHETRES—1RAFEE, FEXEL T LABESHIES
ERIXE, HEMZAEENIER—FY, BEAENARHEZ BT IEEARNAS
HEAT. 5 THAFZESEET trapBIRTE N\ Z(E BRI EAER TR A2
RTE, MEMEXVeRMZEAETEA— AR, FUARZEIEREZAFRI. B2
XRABRREREAEER, EECHFRPLNuxRESS, — NEPHESE2S 1 EP%
12, BRPZEEEHIZAtIESE),

XVOERFER FEE N CPUN—IMNETETIREI S —NHE:

1. HHEGTEFRBHEEEI/OTH. FFFAEERH. & sleep RAERAT
FFRIBRAY, S(EFER (sleep) FIIREE (wakeup) HLHITIHE,
2. BRI RGBT E M AREIRAHTE, XEiEERNREREE,

FEALRS, BANEERLEESMERT, BRERATSLIURFRXVOEHZRE
TP T 4.

xv6FRRYHIZIREIE
FEHTRER, xv6eFEXD FEJLERHE:

e RUNNING (IE17%) : JEIEFEANCPULBEITRIHATE
e RUNNABLE (Fi#EZD) : —BHCPUASRERECPULLIE{TANHE
e SLEEPING (PHER) : TEEFFI/O5EEMEHANHIE

EASRHIERT, BIIEEXSTRUNNINGFIRUNNABLEFFASHIHFREEIA], ST
frt, xveaUATRRAEIL PR EEER B RATE— I RUNNINGIRZSHIHELL
CPU, BHERIENRUNNABLEIRZ:, REEE— MAERIESRUNNINGIRIZTT.
Hir s REIRZEHRMRIE, FRALTXME, XNMSEREEITIC,

BAISER— IR R IR R VORI T AR,
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45, (REERTE kernel /proc. h YLK proc , IHSHATSCIR PRI B EES
RIS, X MEMIASHEPCB, FEBIRER T Erp— Lt
trapframe = ERFE T FIFAISIIE7E, contextTEIRA T RIS,
kstack=PERRIE T URTHIAZROPIIRES, stateRURIE T LETHABIRS,

HAVERET— 1P spin (fEuser/spin.c FRILIBEIESCN) |, 1ZEF=E
FERNHE, HEP—NERERE—MNHENTFHE, mMNHESSHNA—ILRER,
BEe#ASEMLEHCPU, BREEXNVTIETZIER, FAULILKMFEMNHEZ B4
HEg., BT BEPTEHT, EaERZTPGIEERZSFRRT, HEwW
AT,

ETREEFegdb, BTHFPER spinly, AEFEERNET, FEENT
addiw  s1,s1,1B7lT (RILAZHITILIR) . fEkernel/trap.cHYdevintr BR
207178 ]— MR, IXESRBIH a2 E A el 28T,

{RRTLATEGdbFEIA— M SR E/R 7 SRIEEFY THIREA R A RIZ R &I
£, HBEZIRESTIOTE, HEXNERRS SRR AEENE.

E/97E devintr REREIFIZERZZHITER LIRBHARE, BITTLA
finish ap>RREZFACHRE, REEINENRHTHEERIE. FERK
MAUEE] devintr EREANREIER2, XK 7 ERTEEFHT. MHEE AT,
RERI, ZEI2BABEHNILHCPURY yield BREY,

TRED R EMARZERAEERZZERAR.,

BTk, AILAfEgdb4TENSRTHERIZFHIPIDEER, EEHERERET

ZMEERIZT L.,

BRI ETREICR M RASHESXIREZF, AECHERERET 4.
yield BREISVEA sched 8%, sched REHETA—RIIMETFESVEA swtch

RREGH T E TR, X MIRERRICHAETMAR, E RS LX)
i,

ol 3471

BAIGBIEERET sched Ry, TEULREF, BATTLUBEEX—FRIIFMHHITR
BZfE, BT swtch RERHT E TR, BEL swich ARZEAZERI TR
MIRSIERIE, swich NEAERBEEN T, CRERFNKESFSRE, AL
X (contexts) . LEETRIS contextFREKNBERKTRIFR, HRTFTR%
57N E R
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HEMNAREEELHECPURY, 1ZAFERRIZERRRAR swich REZFE S L TG
REZEEREFNLET. FiEE kernel/proc. hEATATLAEEI, 8L TE
BT struct contextd, XNMERARSEIE—NiHFERI struct proc
23— NCPURY struct cpu A,

swtch BREFESZ R NS
void swtch(struct context *old, struct context *new);

Hp SRS ERSRFEo1d R, AN new MBS BIZ THIAERISF
5.

swtch BRERISEINAES Y kernel/swich.s 1, XREICImAETHRAIERE. &£
contextd, HEBIIRE raBFFRE, EA ra FFsRFIESFIREEIREL
fk, FRLATE swtch REDREIS, #REINERESREZRIEHcontext™d ra 178819
EXINRIMEE, EEREEFERcontextlY ra XIRZE] schedule rifEy,

B, swich REFRBRENRE pc Firss. EFITEEFREERER, i)
IFERNEHAE swech REPHIT, FILMRFEFITERFREENX. BEBA1X
DRIZFA T2 NIRERAE] swech BRERRT, M swich REUREIRS, FIHEREBMN
swtch RERIERREEENT, XBEREFR ra FERHRTF T swtch RERIEA
=, FTLFAISEIREZ] scheduler REH, X—2, BISZRERIgdbIEIIFNHEIHE
MASENER, (RETLULKIIEPRIED,

AEHE, EFRLERISC-VERNEFRR, MEXERFERFMKRE141E5F:S,
XZERAELRIFATTLUEER], swtch REMS/F— M EBRECKER, WRAT
FEARSBRIIEEANECEH LRBERY, WTELEFR, swich RKEHT
EARERA swich RESMIZN, FRABRESEE CHK LIRFIXESH TR, X
HINEBESEMRE., ALl swtch RERFERFHRARL RENS 7S

(callee-saved registers) ,

EE—EENSTFHRE sp, ERIRAERINZIEIIE. EHAIM swch REHR
BZ/E, sp B EMEERTHH stacko X, SIFFIIXT stacko XiFAE
=A%, BRESMAEXVEHMIIHEMES LI Y, X/VFE2IrEME &RV
Bz—.

Fohk sp BFEENIRER, HLBNECKERESRLET T, WRIREENIE
FRITED ra S5FESRYE, SAMECEIEM scheduler RE, BRI NESAE
swtch BREL, BRIMERA IR LA T RERRLAZE AR swech REH., FAERLE
EEEohI R ERIEE swtch B2l BT RBEHIT ret18<, HIMAILUR
B2 EE SR,



MERANNEETECPUBBIAERSLET, (BHETERIDIERER swtch REFHAR
ENIRIEECPURTHFERY swech REBVAR, REINEZRIAGER, T
scheduler BEH, FINEFHRENNNZTHIHIERVCR, BILAEE!] scheduler &
P swech REHT—E2:

c->proc = 0;

MRS ZRICPUIRITRIHRFEEUR 0, FEILH T,
@ E=!

XEFEREBEPE, BERLERA T swech B2, BEFAIM swtch i

FRERT, LFR ERIREZETXTF switch IB—MEA, MAREESELRET
RUEA. FEINREZENES—MHEERAZERXIT switch EA. X—/™A
BESARILARR, BRXMIBEAERAIZL.

ABA, EIRVER swtch RERIRHER, RBR—17T swech BERVEAR, XBIZE
273? FAINGZBE—NHIERT swech REUATERE. S EE{Z— T Za1labsEy
xv6fEafl, CPUORIRBEIFEMARFALARIEM userinit RECIEE—NBFHE. 2
JECPUTFICPUBEERN, Z/EFIHA scheduler REBITIRIEIAT, Muserinit
RSB EEAIHEN allocproc B, SAEFHIT—L4SFRAME,
allocproc FREISIZEFFmHERIcontext Y rafl sp :

memset (&p->context, 0, sizeof(p->context));
p->context.ra = (uint64)forkret;
p->context.sp = p->kstack + PGSIZE;

BXE, raFFRIEEEE, RIBELX, TUREXHEHCEHENE—
swtch REARSREINMAE. XBIZEM forkret REFEHIEANE—IXER
swtch BREISIREIZIRIAIE. M swich REIRBIFEREDE] T forkret BRERISFT

a8, forkret R RSEBIMHENRHMELUXMERINAET, XHEXVEH

AN OEAHIR NS T _ BRI swech REGTELEAIMETS, M— et

FEE—IRM scheduler REEAERIENE, BHMAEM forkret BREFFHAHIT.

E N RREELI AP LEN TR, (REEEBAERINE
user/uthread.c FfJ thread_create() # thread_schedule() , L\
user/uthread_switch.s 589 thread_switch,

— N BIr2ERE thread_schedule O B—IRIE{TLEELFERT, 1ZE&FEHEEC
Bt EHRITIEELS thread_create ) HIREL. B— 1 BIREHHR

thread_swi tch (RIFIRVIRLIENIS 7S, IKEVIREILIERISFes, FHRE
e EEESPREFELENA.



{RARERE/IREZFFENNE,; TLMER struct thread LURFE1FAS.
{REETE thread_schedule 70X thread_switch BVEH; TLUGEERTE
AISEUEIRLS thread_switch , {EERIREEIEMN t )#22] next_thread.,

X T RMAISCI AR P LAZRY L3R, ESCAZSERIIEERS, #iET
ERESBRIRSTIXINAYERTS, BEREETARIEERIISLIN T,

{5 python3 grade-lab-4 uthread AJLUNHAREVFERS.
@ — ERRREE

{EFAgdbE LTI 1EI1Y thread_switch :

(gdb) file user/_uthread
Reading symbols from user/_uthread...
(gdb) b uthread.c:60

fExverPgE N uthread"iz1TH2R, fE uthread.c RI60THIMTRAME(E, TUFE(R
B LU —Ean <> K,

EiHFERF uthread HOIRT:

(gdb) p/x *next_thread
CERNFUENNS:

(gdb) x/x next_thread->stack
BILABKE] thread_switch AYFFL:

(gdb) b thread_switch

HLiHR

EXEHRNARN AT REBRNHERE, EHEETHERVEEERE, FLEE
Bttty AERBIFES, EEXNEEEAIER.

fian, serAEEEAK. ERRR ARSI AAEERIEITHISHAREE, m
ARAGITHRHRARHE. XERIRAIERERER, RAEEFEHEERFNE
i Bla0, BERFUEGEREIATENSEHE. Wi, SRIRKEIUESS
BHMYRE, PN RREE. SRLERERENSNARHEL=— M, I8
SKRENSTRREE, SRIMTRHIETFEZMNRS, TRESMEIESIRHEIERILE,

A LAR— MBI ERRIRS R FIR AR LRI e R :

void Tow(Q) { // &A&iREH
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mutex_Tock(&Tock) ;
// kEREE
}

void mediumQ) { // $kksk
while (1) ;
}

void highQ) { // ®ikdedk
sleep(1l);
mutex_Tlock(&lock) ;

}
ZHmedium ZRES, FFEERMAI Tow T T CPU, BBA high EBARNERST
&, WIRKEFBUMHNCPUIRITY .,

CJ I RERE: KE LRI RRYE

B MXMUAERRENEREXE EHIIS—X, KE1997F7B4HERX
ZR9Sojourner “4RE¥E" (PathFinder),

XA #ZFR/9The First Bug on Mars, BeSEBRIEF A ARTIEHEEER.

& EMESHIEERE

MR ERISRBIRF AT ASSINESAERRES, #EENERRIIRBANIR
EfERERTR, BEHIKE CHREFIIUSHEINEREE, S, L
NSRS EERIRBE A E b, T, HSELinuxtBig B 5 | NERIZIBRAIHL
il


https://news.ycombinator.com/item?id=13210478
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