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1. FRH
® #ARucoreW B9HALR FALH], T MR R RAHALRE TR RE T H;
® ‘tucore¥ ¥ Az 5= (semaphore) L& EARE I,
@ FMEEAENH, fucoreMAZ P I FEAL (monitor) 4954 L2 (condition variable) #9

F& 2
® TRBMIAZRYFE, HAE AR S AL R & R A,
2?%%@

RIENTART AP HAZ A BAER A BIRGBARE X, TRARETEZAN#E, XS HRE
%ﬁ]n’fkﬁ&w‘l‘ﬂ LR, m']@&#ﬁﬂ*ﬁ”ﬁﬁm?%lﬂ#ﬁo RARFEY, %&#KBucorehyit
B a1z 52 (semaphore) A, URATREFTENHFRALFAMET £, REETEF
RS RE, FAEETENG, FAETEENFHTENH AT IMATERBAYFE
A AL
2.1 %3
%30: AELHEER
AR I AR BRI 1/2/3/4/5/6 o iF AT AR MG SR B 1/2/3/4/5/6 69 K A ON K R B P KA F R
“LAB1”/“LAB2”/“LAB3”/“LAB4”/“LABS5”/“LAB6” ¢4 2 #4023 o HHtkmiti@it, 2&: AT
AE 9% JE # PAT lab7 &9 MK 2 AL 5, T A8 3% 3 & 2w 89 5K 32 1/2/3/4/5/6 89 RAB #E AT 8t — & 2 it
%391 ZERABLEE ST ENEAFLEATABEE S ENTFRHAERNAE (REL2RD)
TRED0GE, BRRKEER—T (7 Akdiff35F LA L& 34) MNA T AR 891abbA= 25 5] 0 2 AR G 89 R
A a9lab7Z A 69 X A, 57 T fElab7R F112 5 49 w478 42, W ATmake grade, K30 %5-MK F ) 2
%,

%32 TRABEEAZEREATABEEH T ENYFEAERA (F254)
AREREENG, REATRFTERATREH LRI, REAEFAEAMNGFALY FEALER A
xR E (ATEHETE) .
P#AT: make grade o R PT R TE N AAZ AR M ARG Hok, WAAEH, R AZELFT L,
tt4ematrix.c, M 7T $h4f7 make run-matrix 4Kk EZRIFXEC. RARTERT AR ET. (FEHGEZ
qemu-1.0.1) .
¥ B % 3] Challenge: % I Linux#RCU
Fucore T % I T Linux®RCUR] % Z F L. T 348 X Linux A P 8 R F MW L4, T 7/
RCUW T, RE K FE I AucoreP . T @A —LFEFH:

@ http://www.ibm.com/developerworks/cn/linux/l-rcu/

@® http://www.diybl.com/course/6_system/linux/Linuxjs/20081117/151814.html

2.2 I B 48 M,
WRFEIRY, TEH W T—REEXE0I4:

o

—— boot
—— kern
—— driver
— fs
—— init
—— libs
—— mm

—— process
—— proc.c
—— proc.h



http://www.ibm.com/developerworks/cn/linux/l-rcu/
http://www.diybl.com/course/6_system/linux/Linuxjs/20081117/151814.html
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— schedule

—— sync

—— check _sync.c
—— monitor.c
—— monitor.h
—— sem.c
—— sem.h
—— sync.h
—— walit.c
—— wait.h
— syscall

I: syscall.c

—— user
— forktree.c
— libs

— syscall.c
— syscall.h
— ulib.c
— ulib.h
— priority.c
— sleep.c

— sleepkill.c
— softint.c
— spin.c

B LA T

kern/sync/sync.h: %1% Tlock £ M (X3 TR & AHEEA) o

kern/sync/wait.[ch]: & T A waits #) Fewaitqueue 25 # VA R /2 .2 &9 K%k, X Rucore ¥ 8913
5 = semophoreML# Ao S T AL GG R ok, ARARFEBRFTHREEZT BALFEN,
kern/sync/sem.[ch]: & L 55 #L T ucore F WM EAE T EA R O RBEM A B, AokXI PR
FETMAFTOFEN, FEATHERABEFHTZHRTEFE L,

user/ libs/ {syscall.[ch],ulib.[ch] } 5 kern/sync/syscall.c: 5% 3L T #tAZsleep 48 X 69 R LL1F A 69 54k
i F Bl X & o

user/{ sleep.c,sleepkill.c}: FHAZREIRAR X 49— LMK P AZ 5

kern/sync/monitor.[ch]: AT ERGEMH TSN EARS, EARFERFTREIN—Hy, &
KT Ao

kern/sync/check_sync.c: FIMT A FEAZN T F XML, A AKRFER TR %0 —3F
5, BRZRATEALNY FEIHE AL,

kern/mm/vmm.[ch]: A1z 5 £ mm sem B X mm_ struct ¥ & A &9mm lock. (KX FIHTHA
E)

3 RIEZFMNLTEEA

3AFEBRATRAZME
BRAKE-FRBTRAF—ASAEN LB ITITF, BAE—ARe, 255 RRAE

AR TR YT FDRT, BPiF R T AR LG 69, Bl 3 & 45 78 AL 18] 69 AT oL 0™ A& 4 BB AL 2 649 2 A

RIGRFRIBIT, BWITRRAFE, EFREERAFRETEZAZROES T K. EREERREF

ATF, #AERNERFELLFEM4, AREZTRELT, TALAFZARALRIZFTR.
RIELRETEZMHR T LFFHK, GiEPiliEd. SHEN]. 5. 2L (5 584T=

&) &, AATFRFEEATHRRPAYHIT L. MLk AR KA TAZIF FAY F K &8
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AT IEAZ, AFRABEFTENR AT, §F R L EHNGER X HA200K, Ak ZAucore P
FIFTEHANT ., SHAALEFEANGERR (FLERMGESS) i, TSt ANEHND), X
R AZR T HFHFRES (BTHRARERS) , AdmSLER AP RALSEF N THERS
(BEPRUNNABLE STATE) 942, #tfT#t42n4%, L3t A LA & ACPUMAT, Mmik EANFR 4%
8938 4T R A F 2o

EFE X P ucore 5L TAZ, FIEMPATARAEZA EERSME, AFRTICNESE _ANAK
% AZ1init main B, 142 7 init main @9 B AR AT A A, BP3E e T check syncoh & 69 R A, Az T
lab7/kern/sync/check sync.c ¥ #9check syncify 5 7T AZZ i A 52 55 B0 L 6 AZHE JAT &, RF B LG LI
HE, —FoMHBHE, TAHFIZINIHREZEZSATANNY, F—H0AFALATEITEH
FFEEEA, F3FpRFIALTEAZGH FREAL,

%t Fcheck syncfy#49 % —3 4, BEFAMBILT —NEFETE, REUETHEANATF
RITAQGSINET=E, FEIBANAABEEREANAYTFE, BIAABREKELTRTATESENEFE
PLIREE B FE TN F N, XA REFARAHILSEZRNN. FATUAER T A MR AL,
& %4 fTF 1452 5 & Y 5 K P

3t Fcheck_syncefy $c 89 % — 305, BAMIELT B2, KRB XAE T SANAABLEAARESANY F
K, BANAABEAEAEZRAEATERNYZRCRIETEETAEN, LHHEZFE kLR T R
FAETEERMAGTERFALHTE, UROLEHT ST AT AR FZEEBE
N 7

32 A¥EFHREXHE

T X o BF

RABIRAE R ARILE) ik, KAV il 4o RIA £ RRIE RN F-SHAE-BE N AF0RT
M, RAVARELE a9 RE IR & B FHRAE. 12d T A JF X F B fotest_and set bit3F R T A
MBEHBANGELE, EEFXANAEFAR YT LZFRELTAKRKANL. £atomic.c LA F 5 Y
test and set bit%¥ & T 4% 1E.

A ucore F 424 69 K E HLH) €45 F B T X 32 %) F=test_and_set48 X R TARAEHI K 454, kern/sync.c
W52 I G FF X P B 49 42 %) B Lk local intr save(x)#=local intr restore(x), ‘€412 & FTkern/driver L # T
#9intr_enable(). intr disable()H#K K MG, ERBERAXFE A :

X P Hf: local_intr_save --> _intr_save --> intr_disable --> cli

Fr# B : local intr_restore--> _intr_restore --> intr_enable --> sti

RAClifosti R xBORIM B HE 4, RAKILT X PW AT P, PPiRE Teflags¥ 55+ 5 17
AR K 84 B K] P, T ARy Ak 3 B AT AT 89 48 B A AL A P BT F AR AL BT AT . BRAR TS AR
B, ARLFEERA L NARBAT Y AT AL LA A AT S AT R L, BPR AT 2 iE R X 6 2 F %
fEo PIOAEERZERFAT, TRABIF X PR KA EF KO EZFEY, §ELFHERFXKD
—REEA:
local intr save(intr flag);

{
I 77 XA A

}

local intr restore(intr flag);

BT B ATucore R AT M F AR B I, L@ d s X, TR ETIETLFBEET.
ASRBEFAT, I T ERLEFALFG, BAHRKT—ACPUM TR, REM.EACPUL
HHAAETREEFPERAE, FHIRERELCPULPATH A TRERTE R XKD, AL, Fx
PRI RN ENER T LRBEERERN. EAERY, FRXPHNFREZAETEEZERAT LK




2
g'(L:?E

2 R HLR B RARESS 2012 HF
JRAE 8RR X AF AR —

FHEUT

B BRI Ak, RAVGER, AP RERABEELEA R L FhE . ARETRIA P
BHRERABZEAET AHENKRBRREAFSFEANAFCFS, SR FHARET IR EREBRF AR
B2, MAZEIX—I)E éﬁ*A}&Ei#%ﬁm%]foK—?’—?f?ka§' | (wait queue) , FHFMRINFed—ANF 4

(RERR 2% BATEIA, 5T, TRTAF) FKEAL R, F2FHEHOHALEENKREKS
JG N\ B & %&%# é?#kizé N AZR G A8 R A TND], RBEARIR 89 B P 342 R A&
A2, FIREAERKS A LIRS (runnable state) , FHFZHEHARFHFAD P FH % . ucore £

kern/sync/ { wait. h wait.c } F %I T waitZE #) Fewait queueZEH AR A X FH4L) , X Z K HucoreF 4913
FEMHF ST EAE A9 KA, 3 Await queue#) FEAE AALIX N IRIRAR S, B B4R BT,
typedef struct {

struct proc_struct *proc; /AL 69 154

uint32_t wakeup_flags; I1BEAER AN FAF AT 69 R B AR T

wait_queue t *wait_queue; /45 8] st wait 25 #) BT /& T 69 wait_queue

list_entry twait link; /1 K48 42 wait_queue F wait 7 &89 E 4%
} wait_t;

typedef struct {
list_entry t wait_head; //wait_queue #9 FAk
} wait_queue t;
le2wait(le, member) /1523, wait_t AR R 694546 wait_t 15469440

5 waitfewait queue#EI X[ R EZSAME, KEHEAFwait quenedd 45 FEAN . MR Fo F 4K
BAE, X HH AT

void wait_init(wait_t *wait, struct proc_struct *proc); /#1454 wait £549

bool wait_in_queue(wait_t *wait); /Iwait & % f&£ wait queue
void wait_queue init(wait_queue t *queue); /#1454 wait_queue Z&#)
void wait_queue_add(wait_queue t *queue, wait_t *wait); /13 wait AT4E %] wait queue ¥
void wait_queue del(wait_queue t *queue, wait_t *wait); /I’ wait queue *F #% wait

wait_t *wait_queue next(wait_queue t *queue, wait_t *wait);//JFF wait 49 )5 —/NEdE 54
wait_t *wait_queue prev(wait queue t *queue, wait_t *wait);//F1F wait 49 7] — AN 4154

wait_t *wait_queue_first(wait queue_t *queue); //BFF wait queue 49 F —A™ wait
wait_t *wait_queue last(wait_queue_t *queue); //BAF wait queue 89 3R & —A™ wait
bool wait_queue empty(wait_queue t *queue); /lwait queue & & A =

B R FATIRERFFRILT EFHAERNFHEANT], ABRKFHEAI| P RBERA, BRI T :
3k wait 5 A2 KB, ik 3 AT #EAZ XK E) wait BEANF AT queue, F AT AL AR K
void wait_current_set(wait_queue_t *queue, wait_t *wait, uint32_t wait_state);

/385 & AT #EAZ K B A9 wait AR F AT queue Mk

wait_current_del(queue, wait);

/"% B2 5 wait X FK6g A2

void wakeup wait(wait_queue_t *queue, wait_t *wait, uint32_t wakeup_ flags, bool del);
/"% B2 5 A5 AP B R 69 % — A wait PT X Bk 89 42

void wakeup_first(wait_queue_t *queue, uint32 t wakeup flags, bool del);

/"% B2 5 AF N L BT A 69 F e st A2

void wakeup queue(wait queue t *queue, uint32 t wakeup flags, bool del);

33 5%
FHEEA—MBA T EFMFGEIR, TwAETAANZMNEERANZ L, 83T FTspinlock 4
RAxt%, 5268 A EAEEFX FEATH R KGHAZ, FH5E5 02T L0k IR KA
&R CPU #9748, 5 F# A4 “Operating Systems Internals and Design Principles” % &% “R
LRF7 PR T ERIAGRILERL:

| struct semaphore {
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int count;
queueType queue;
55
void semWait(semaphore s)
{
s.count--;
if (s.count < 0) {
/* place this process in s.queue */;
/* block this process */;

h
}
void semSignal(semaphore s)
{
s.count++;
if (s.count<=0) {
/* remove a process P from s.queue */;
/* place process P on ready list */;
§
}

AFLEFEFTERATIRINA, FEA 1) #ETARHTEZFRRE T SEN, —N#AELH
FREBAGETERENESHRAL —(2EIZ1E, AR CHEKI —ANBFLNET (RASHHL
T) e ATARES, SEHANMEETENHRETE, ABIRFTEHERET, TV
1B R R A2 7T AT R iBsemSignal(s) ; A B 5 EsBIAZ 5, 155 ZAIPHRAER A A2 T AT R
EsemWait(s ) ; 4w RABR G915 TR LA K%, WSAZMILE xR, AP KETH L,
ucore P2 T E AR LR R RK, # I AT K P s Fewait queuety A ek #4777 EARE N, 5
TRHBEENZ LT

typedef struct {
int value; /M F =09 S ATih
wait_queue_t wait_queue; /13 F & & 49 F FIAF
} semaphore t;

semaphore t-2 ;& & K 692 K A {2 5 & (record semaphore) 254, &4 T A T 1+ 4 69 B 4 A
value, Fo— A A2 EFRTwait queue, —NFFWELSBALFFRT] L,

fucore ¥ & F &0 12 5 = & 1F & P& 4 L % down(semaphore t *sem) F= V 3% 1 £
up(semaphore t *sem), 12X FHAN LK 6 BARE I A down(semaphore t *sem, uint32 t wait state) =&
#F=  up(semaphore t *sem, uint32 t wait_state)y#, —F 49 ERE NG LE AT :

@®  down(semaphore t *sem, uint32 t wait_state, timer t *timer): EAREIIZ T = 69PIRIE, B L
XAFFPET, RBABT L AME 5T Z8value 2 E K T0, wRXA2>0, MWEAATURFLETE, &K
ibvalue —, FATHF PRFREIPT; 4R T2>0, WEAALEIRFRETE, HEZRH LAY
HAREMNEELFRTIF, FITFFR, REETAERZEFFIF—NEALAMT, e RAVIR
Ve B2, Nie 8 & XK waitAhFHAF] PR L3 EEEAX P, TARETFE) .
HARE QAo F A7

static noinline uint32 t  down(semaphore t *sem, uint32 t wait state) {
bool intr flag;
local intr save(intr flag);
if (sem->value > 0) {
sem->value --;
local intr restore(intr flag);
return 0;

}

wait t wait, *wait = & wait;

waiticurrentiset(&(sem—>§ait7queue), wait, wait state);
local intr restore(intr flag);
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schedule() ;

local intr save(intr flag);
wait current del(&(sem->wait queue), wait);
local intr restore(intr flag);

if (wait->wakeup flags !'= wait state) {
return wait—;wakeup_flags;_
}
return O;
}
o

®  up(semaphore t *sem, uint32_t wait_state): EARFEIAIZ T EVEME, AAX T, X3
T2 Await queue P XA HAEALFSF, AEEZ T Evalueln—, REFFRIAT; 4o
RA H#ALEF A2 F 497 B 2 semophoreiX & 69, WA Al wakeup wait:F ¢ Hwaitqueue
T EFE —ADwaithlir, Bletbwait X KOG HAZ%EE, REFFPHIEAE, BAKE N4 T AT
s

static noinline void  up(semaphore t *sem, uint32 t wait state) {
bool intr flag;

local intr save(intr flag);

{
wait t *wait;
if ((wait = wait queue first(&(sem->wait queue))) == NULL) {
sem->value ++;
}
else {
wakeup wait (&(sem->wait queue), wait, wait state, 1);
}
}

local intr restore(intr flag);

IRBAZE S ERIEM A LARE N, TUAN—_EZAERALERA—F, RAEAKREARLAT
KPWEG 7 AARIE T S EF TR L F7F], @3 FHFNI LR ERFRE TR RREF. 7
b, BANTAABEFTE09118 S value EA A4 TR

® value>0, E TEFTRGZT R
@ viaue<0, R TZEFTENFHNT| L FHAZH
® value=0, A TFHNINAZ

34 ERPFHTE

SINTERRA TR EFTRRGHNA 7P ALINE ZR ViREE P 3L R, HansanH
FAE T E L “—NEREXT —NRIFLEMF A KAZ T PAT (EZBEEH L) —a
A, MBERB T HEFRRXTERPOHIE . HFLEZ N Ti, TAEAHWISLER:

® FTHEAINELFTE,;

@ TAHAANRNIHTE;

@ AN R IAT AL

@ AT EAZNINY L FTRIE L E 4B 1EE ),

B EEAL T GO RIELEM, PR B RAETAGIREIAIITR, T EFEZ I 09334 T4
TfemEle; 3—7d, HREERPORMGIRLLIZGEERLANGRIELN., GRTL, &4
METFT—ANEEX, clotFTEfd et THRENETAIREB T LR, A RAELZFTEERT
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RAY, HLIRZITEALTRREN, MERFRRAF—ARBENTAE, AW E EAKEFLZ WL
o
BAEEAFTIRALFREELARBRNG, ZETREZFHFENEHCHET RELEIMIT., o
F & A 1= % (busy waiting) 77 X,
| while not( C ) do {} |
AEAREFAT, $ASFERMALCHEHEENGREEAZLBECHE, RERGK
TR ERERS. A, TiIANEM4HLTE (Condition Variables, BACV) o —AMEHLTECVTHE
fEA—ANHARGFHENT], RIIFPHRBEEFHEENFHCEAL, ENFHTEXKE A5
Pco ¥—AN#BRFHFNEHTE, ZHETHIELERNTZEAE, B O#HA2T A NZERER
r, AEEARGRS, 8054 T SCVEXKWB SPCESAMTRET AL, B ZH4TECVA
AP £ B4
® wait cv: H—ANHAZRR, UFHFE S Pcim LG ZAAZ TR AT, #RELEZEHT
2 EE &N, THIAARER T FAL,
® signal cv: WM—ANFHAZIFR, AB/HBTSPcIARAN A, K T ASEE S I 5 Poik it L a9t
AL G2 AT o
ATEFARETEXHNERRTARNT MEREMHE T EZFFEM, tbdefF (OS Concept) —
B ag6.720 T “RAERMAYFRALFRA” Lo H T XAFGFH:
monitor dp

{

enum {THINKING, HUNGRY, EATING)}state[S];
condition self [5];

void pickup(int i) {
state[i] = HUNGRY;
testii);
if (state[i] != EATING)
gelf[i] . waitc();
}

void putdown({int i) {
state[i] = THINKING;
cesti{{i + 4} % 5);
test({i + 1) % 5);

!
void test(int 1) |
if {(state[(i + 4) % 5] |= EATING) &&
istate[i1] == HUNGRY) &&
(state[(i + 1) % 5] != EATING)) {
state[i] = BEATING:;
self[i] .signall(};
}
initializationcode () |
for {(int i = 0; 1 =« 5; i++)

state (1] = THIMEING:

|

Figure 6.19 A monitor solution to the dining-philosopher problem.


http://zh.wikipedia.org/w/index.php?title=%E5%BF%99%E7%AD%89%E5%BE%85&action=edit&redlink=1
http://zh.wikipedia.org/wiki/%E4%B8%B4%E7%95%8C%E5%8C%BA
http://zh.wikipedia.org/wiki/%E6%AD%BB%E9%94%81
http://zh.wikipedia.org/wiki/%E6%96%B7%E8%A8%80_(%E7%A8%8B%E5%BC%8F)
http://zh.wikipedia.org/wiki/%E6%96%B7%E8%A8%80_(%E7%A8%8B%E5%BC%8F)
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BARAKIAHAS EHHERELSAETRFE N mjavaF S BE5S, RARRERACEST W
OSH 4 TR M, T @ &AMKEE X EucoreT ACEZT FIRAALATE Ff LT EREALR
JR 32,

ucore F A E AN R A TR T2 FH T ERFIN . ucore T 498 42 49 K 4% £& Hymonitor_t/E L
4T .

typedef struct monitor {

semaphore_t mutex; // the mutex lock for going into the routines in monitor, should be initialized to 1
semaphore_t next; // the next semaphore is used to down the signaling proc itself, and the other OR wakeuped
//waiting proc should wake up the sleeped signaling proc.
int next_count; // the number of of sleeped signaling proc
condvar t *cv; // the condvars in monitor
} monitor t;

TAEPF R L Emutex £ —NMEEFTE, AFEAFRAALF—NRAERNERGXELE,
BRRT LR r R, EAEF 69 K4 T Fovil i P ATwait v, RMEFFLAENFAHCH LG EALL
W% EITEALIRIR, Bk XA G NEAZ BB PAT; M NEALE XA E FHCH A AT
signal cvEf, AEWIEFAFEANFHCH AR ML, K2 E NEAZ P IIT. THEF R
R EZ1E5 EnextFr A T Fnext count A BLASHAZN FH T ZeviREmILEW, TRXE T AH
signal cviyEAZARRBIAEIREAEB, #HAZBIIT A FRAALARIK, ADHHEBHFEAL, #AHLAT
ARk AT, EXANRE Y A2 R B E 5 Enext A AY; fanext countk 7 T W T A Hsingal cv BRI
8 AL R

TALF 69 F 4R E 9 RIE L Hcondvar tE XA T

typedef struct condvar {
semaphore_t sem; // the sem semaphore is used to down the waiting proc, and the signaling proc should up the waiting proc

int count; // the number of waiters on condvar
monitor_t * owner; // the owner(monitor) of this condvar
} condvar t;

BTN FELOLET —R7RRETE, 25 Esem M Tik K Hwait cviREGFHEN
SEHCH A BAZIRIK, Wik & dHsignal cviR/E a9 #4238 i X P sem kR BLRE IR A BEAZ, countk T
FERIANESTE LIRS AN ownerk TR AT 26978 £ RMAE AL,

WM T RIBELENGE LG, RMNHTUFBEERGEILT o ucoreil it F I T HH X Fwait cvik
YE Fesignal cvARAVEAT B 69 B4R K 4, Brcond waitfy# Frcond signalfy %, stIML A cond init#r454L
i (TAZEARA) . FH&cond wait(condvar t *cvp, semaphore t *mp)#=cond signal (condvar t
*cvp) 89 K IR I £ % (OS Concept) —H F 896,73 0N RAEFFTERAER AL

cond_waithy /R R ond_signal®y R B 5K
cv.count++; if( cv.count > 0) {
if(monitor.next_count > 0) monitor.next_count ++;
sem_signal(monitor.next); sem_signal(cv.sem);
else sem_wait(monitor.next);
sem_signal(monitor.mutex); monitor.next_count -- ;
sem_wait(cv.sem); }
cv.count -- ;

B 25 H— TFcond waitFyF 89 E I, TIAA B4 XA ARAT T cond waith 3k, % st 42
FHEENEBHCIAE, FE2k, HERTFHALE40RRGAZ N Kev.econtE—, ETRE
i LA AP 1 I

2L —: 4= Rmonitor.next_countdw R X F0, &RT7H KT F FIA#A42H4Tcond_signal & 4% H e
&7, #EEA T monitornextiz 5 ¥ L. B2 X MBAZH mSHALEE LR, DS 2 wmESHAEE4 L POy



http://zh.wikipedia.org/wiki/%E4%BA%92%E6%96%A5
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— /N #HAEB, ARG #HAEAREcv.sem b, 4o R IEEE T, Wiktcv.counti—, & TF LRIk AR
NV T —A, THEHITT | X PREAE AL, BpLERALNFINE L ARIT T signal ov,
W 5 — AN EAEZBE WAT T wait cv, XA FRIFRALA LD RBZHEAZBIYAE R, X LIiL MK — /)
AL, fecond_wait7 sem_signal(mutex), 2% A & 2|7F 2 A sem_wait(mutex), X4F1% XA A & A,
REGREFEN? B EETATOE—/NDHE AN D L& LA wait(mutex), EAF ZFHEAFAT T .

W =: 4= Fmonitornext countke T HFF0, % B ATEXA #HALWATcond signal F £ Hag &
T, IRERRMYZR T LT LIRS M Lk NEAL 4L, P L 22 F2 i /£ monitor.mutex £ 49
#HAE, RGHFEAEAcv.sem b, 4w FiEEE T, Nikcv.count’ —, & =5 Ak &4 a9 ek Ik S AE AN 4L
ST A, THRGERATT !

Xt B8 & Bk A cond_signal®y £ M. & L#HAZBH| Wicv.count, 4R KTF0, N ET YA XA RAT
cond_waitf A2 IR GG BEAZ, B SLRLIR A MBI T, AEBHMBEPT; R KFO0, TATY
ATA #ATcond waitfm AR IR A9t F2A, EE B RBE S Fcv.sem LIBIRAY A, & T A AF—A it
fLEEAAFTIHRAT, A —E2HHEBRBETHA (HH£A) , RL2ATHE ZRIK, Kit
monitor.next count#e —, H ik 5 T (# 42 B) B /£ {3 5 = monitornext £, = X BEEE T, X ik
monitor.next_count#, — o

ATIEEANEREFTEZT, LEAEERTHENIIOAN D foE 038 ots XIRE, BP:
...

function

{

sem.wait(monitor.mutex);
the real body of function;

if(monitor.next_count > 0)
sem_signal(monitor.next);

else
sem_signal(monitor.mutex);

}

REFROERAERA, (1) AA—A#HELAPRTEAPOIK. (2) BLHTHRATT
cond_signal iy &% i B AR 69 B AZ LA ACREE, 3T % =&, 4o RSEAZAW TIAT T cond_signal ) £ B
Bk (iX & ikmonitornext count X 70, E#fTsem wait(monitornext)) , W H Akt A2 & AT E AL P 49
by o, & Al Bimonitor.next countZ F K F0, 4R K F0, WHfTsem signal(monitor.next), A
AT T cond_signaleh £ i B2 B AY BEAZAL R B2 . L IRAEAERARAF B AR IR F PAT o

FEEITNA, LERARFEME, HAAMEAAL, TH RO EE, FEXXETAE]
BT 2m i it A= 5E H
3.5 XA

BEARKRFEIRF, fkern/sync/check sync.cF R T —ANMEA TR TN FEAEPI ML, Bl
LERZRES], OTEALATER (ZZ2RARFENEMHLES) WY FRAERNAB X, HFRHK
ERAHAET: FEANYFE, RNOLSEFT XX IBRETEE i, HFEMNAAN—KA
%, BAXH BT, FAL—, ARARX LA AN HRBERET, S—AHFFEEHE, K
HHEANZ R, VR EXERAL A, HRFULQGET, [2HTR-BEE D, RALE-EE
BMARR T, TRER, RELE, ATETFTXH#EEE, §2:&%, STATESTEWREL
%, WA REppthe A E AR, M TATERNERESLE, 7
4 RBM/EER

MR st L TF# lab7.zip B, BEFERALAAFKRDE K lab7, TREBRFHEANET, TRA
B e E iR E, £35S B R TF#AT make handin 4£%, BP& A 314 & lab7-handin.tar.gz. #&
JGIH— A RN RN FE L,

EEACLABT 8 E#, £ &R condvar.c #= check sync.c FEIRN K. REGF A & 2k
#9375 challenge % 51) #/A “LAB7’4=“YOUR CODE”#9:2#F, #HARIH&FHNEZESHRFER, H¥
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“YOUR CODE B ¥t b & .09 %, F ELPr A A An s &T 51 12 55 09 3 23 b iE 5 ) /X 4D,

% : AT”make run-matrix”# K &89 B =#Hr b

(THU.CST) os is loading ...

check swap() succeeded!

++ setup timer interrupts

I am No.4 philosopher_condvar

Iter 1, No.4 philosopher_condvar is thinking

I am No.3 philosopher_condvar

I'am No.1 philosopher_sema

Iter 1, No.1 philosopher_sema is thinking

I am No.0 philosopher_sema

Iter 1, No.0 philosopher_sema is thinking

kernel execve: pid = 2, name = “matrix”.

pid 14 is running (1000 times)!.

pid 13 is running (1000 times)!.

phi_test_condvar: state _condvar[4] will eating

phi_test_condvar: signal self cv[4]

Iter 1, No.4 philosopher condvar is eating

phi_take forks condvar: 3 didn’t get fork and will wait

phi_test_condvar: state _condvar[2] will eating

phi_test_condvar: signal self cv[2]

Iter 1, No.2 philosopher_condvar is eating

phi_take forks condvar: 1 didn’t get fork and will wait

phi_take forks condvar: 0 didn’t get fork and will wait

pid 14 done!.

pid 13 done!.

Iter 1, No.4 philosopher sema is eating

Iter 1, No.2 philosopher sema is eating

pid 18 done!.

pid 23 done!.

pid 22 done!.

pid 33 done!.

pid 27 done!.

pid 25 done!.

pid 32 done!.

pid 29 done!.

pid 20 done!.

matrix pass.

all user-mode processes have quit.

init check memory pass.

kernel panic at kern/process/proc.c:426:
initproc exit.

Welcome to the kernel debug monitor!!
Type 'help' for a list of commands.
K> gemu: terminating on signal 2
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