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Lt: RVELF

1. FRHE
® #AucoreW B9BHAZLR HALH], T MEIRAE R RAHALRE TR RE T H
® ‘tucore¥ iz 5= (semaphore) U] &g ELARE I,
@ MM EALIE, fucoreN M 3L T EA (monitor) @& 4% & (condition variable) #9

F& 2
® TRBMIAZRYFE, HAE AR S AL R & R A,
2 RBHAE

KIS Z T R P AL R EAER A ARG R R H ik, STAEEBITEAN#EAE. R EANHALE
Z 1 ﬂ%ﬁd’ﬁ E’xwrﬂ—i%’ﬁﬁ W B4R T Fef 2 FagR A, ARFER, &2 #Kucoredy it
RE T IH—E 52 (semaphore) F, ARARTRITEOYFEABEPAMBESTE, RETEE
F2 OGBS Fo R ES‘E, HAEZERESTENS, FAEATERNEGTEMH AT EH TS RBATFE
AP A
2.1 %3]
%30: AELHER
A SR I AR M R B 1/2/3/4/516 o iF e AR 4K 89 K B 1/2/3/4/506 69 K AB A N A 5 B K zﬂ: L)
“LABI1”/“LAB2”/“LAB3”/“LAB4”/“LABS”/“LAB6” &9 i #5403k oo FF#tR M FET, EF: AT
AE 9% EE A AT lab7 a9 X 2 AL 7, VT b % 3 & 2 A 89 5% 32 1/2/3/4/5/6 69 XA #E 4T #t — 3 B it
%31 ERABLEESTENEAFLEATABEE S ENTFRHAERNAE (REL2RD)
TED0E, BRKRE R —T (T Akdiff3F LA L& 3 4) MNA T ka9 1abbF= 2 3 02 R & 49 R
52 B lab7Z M 69 X A, A7 T fElab7 R B2 T2 a9 fTiE 42, #WATmake grade, KERHK F 5] &
%,
%392 TRABEEAZTEREATABEEH T ENYFEAERA (F254)
BAATREEAENG, REATREIELRATAEH TR, RE A TN RAY FEHLEFA
g ETE (ATHE/HEE)
PAT: make grade o 4 RFT R T4 AAZ AR M ARG Bok, WAKRKEH, wRARELFT X,
tbdematrix.c, W T #AT make run-matrix @4 R FHRIFXC. KBEPITERTEMFK. UL
gemu-1.0.1) .
¥ % 3 Challenge: % FLLinux#RCU
f2ucore T £ I TFLiNUX&RCUR] % L F#udl. T AR X Linuk A B xEm M L4, T 7/
RCU® T, ARJjE KREFIucoreF . T @A —®45HE T4t

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

@® http://www.diybl.com/course/6_system/linux/Linuxjs/20081117/151814.html
2.2 W B 48 A%,

A FERY, TR T —%F & XIE0 L4

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
—— wait.c
—— wait.h
— syscall

I: syscall.c

— uscr

— forktree.c
— libs

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

— sleepkill.c
— softint.c
—— spin.c

) S5, B e T

kern/sync/sync.h: % Tlocksk 8L (X3 F R & ABER) .

kern/sync/wait.[ch]: & T 7 wait: #) fewaitqueue 25 #) A R 2 2z B 695 £, iX R ucored #9412
5 =semophoredL#l Ao S T AL G ok, ARARFEBRFTREEZT BALFEN,
kern/sync/sem.[ch]: & L F 55 2L T ucore ' W A% BA5 5 &40 % 09 3B A B 4, A kXTI F AR
FETMAFTOFEN, FEATHERABEFHTZHRTEFE L,

user/ libs/ {syscall.[ch],ulib.[ch] } 5 kern/sync/syscall.c: 52 #L T st AZsleepAn % &9 & 41 A 69 54
i F Bl X & o

user/{ sleep.c,sleepkill.c}: it A2 ak & A8 % 49 — 2 X B P 42 5.

kern/sync/monitor.[ch]: A FTERGFHTEWRAESF, ERARFERTRAIG Ny, &
kern/sync/check_sync.c: AT A TERN Y FEARLF A, EARER T L%
5, BREZAATERGY FEAEFA,

kern/mm/vmm.[ch]: A1z 5 = mm_sem&B X mm_struct ¥ /& A 49mm_lock. (AKX E IR A
E)

3 RILFQETHER
31 AV ERMRERE

FEucore ¥ 3R A BG JK & ALH] QL35 P BT T X 42 %) F2 R T HRAE . kern/sync.c T 55 ILAY FF X BT A9 45 4
& %4 local_intr_save(x) #= local_intr_restore(x) , ‘& 111 & #& T kern/driver S # T 49 intr_enable() .
intr_disable() & % 52 249 . £ atomic.cS A ¥ £ HaGtest_and_set_bitF R F4:4F, @i X H] P B, T L
5 b 3 B AT HAT 69 42 H] FAL LA o B 4 AL S PT AT I .

FEAAIL, KMNYEIRP, B PR RABREAZL R A RIS LR, ARAETIRIAF
HAEARABEAET A NRBRRELXFFENT T F4, SixFHR AN LS M B R %
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5., V‘]V%%k*‘%ﬁ%éﬁ*‘/\}%%ii?ﬂ%l LA FHNT] (wait queue) , FFIF|FB—AF 4

(RRBRZE R . BFAP R, 5T, WRTAF) KELK, ma§%§?$#35#%ééﬁti§1£#%2\4*5&4£%§
B@Aﬂ%%&%¢oé$#Kizé,Wﬁ@%ﬁﬁ%%&ﬂ,%ﬁ%%%ﬁﬁﬁﬁﬁﬁﬁ%
2, FRXEEKRESAFHLIHKSE (runnable state) , FHzHEARFHFR P FHKR,. ucore &
kern/sync/{ wait.h, wait.c } 5% ZL 7 Wait£: #f=Wait QueueZE#) A B 48 % F4L) , iX 2 52 Flucore ' &9
25 Ehuhlfe o T EhUH] 09 2 Ak, 3 AWait Queuedy SHAZ A4 1% A IRIRIK S, A 2| ak i,

typedef struct {
struct proc_struct *proc; /¥ At A2 a9 454t
uint32_t wakeup_flags; IBFEAZA AN F A5 AT 69 R B AR T
wait_queue_t *wait_queue; /4§ &) . wait 2&#) BT & F 9 wait_queue
list_entry_t wait_link; 1 & 48 2% wait_queue F wait 77 & 89542
} wait_t;
typedef struct {
list_entry_t wait_head; [lwait_queue #9 Pk k
} wait_queue_t;
le2wait(le, member) 119 2L wait_t 7 a& 57 49 4541 &) wait_t 15489451k

HwaitFewait queue#ﬂ KOG RREEHSAME, JRE R A Twait queuedy s, EAN . BIRF X
BAE, X HH AT

void wait_init(wait_t *wait, struct proc_struct *proc); #1451 wait 254

bool wait_in_queue(wait_t *wait); Ilwait & % 7£ wait queue +
void wait_queue_init(wait_queue_t *queue); 17145 ¢ wait_queue £ 49
void wait_queue_add(wait_queue_t *queue, wait_t *wait); /13e wait #T4E %] wait queue ¥
void wait_queue_del(wait_queue_t *queue, wait_t *wait); I ’A wait queue *F #% wait

wait_t *wait_queue_next(wait_queue_t *queue, wait_t *wait);//5fF wait 89 )5 —ANsE4E 154
wait_t *wait_queue_prev(wait_queue_t *queue, wait_t *wait);//BfF wait &9 87 — AN 42 45 4+

wait_t *wait_queue_first(wait_queue_t *queue); 1345 wait queue 49 % —A™ wait
wait_t *wait_queue_last(wait_queue_t *queue); [134% wait queue &9 3 & —A™ wait
bool wait_queue_empty(wait_queue_t *queue); /lwait queue = & A =

R HE TR ERKERTIEHAARNSFEND], UBKFEHFENT| P ormi 42, 405 DT

I3k wait 5 342 £ 5%, ik Y AT SEAZ X B4 wait 3E N F F AP queue, ¥ ATHHAZREIR
void wait_current_set(wait_queue_t *queue, wait_t *wait, uint32_t wait_state);

148 5 & AT 342 X 5% 49 wait A S £ IAF] queue T Mk

wait_current_del(queue, wait);

%82 5 wait % Bx 69 342

void wakeup_wait(wait_queue_t *queue, wait_t *wait, uint32_t wakeup_flags, bool del);
1588 5 A B A 69 5 — AN wait AT X Jx ey 242

void wakeup_first(wait_queue_t *queue, uint32_t wakeup_flags, bool del);

11" B2 5 A5 N3 LR A 69 F e st A2

void wakeup_queue(wait_queue_t *queue, uint32_t wakeup_flags, bool del);

32 B9 &

Z5EA—MB T EFMFGRIN, LA AETAANZIHBEEZANZ L, 3F Fspinlock 4
Rt %, 5268 A EAEEFE FEATH R KGHAZ, FHE5 0O T L0k IK KA
Y BB CPU #9FF 4. ucore¥ 13 5 & &9 5% I £ Wait Queuedy sk bk 2L, RIBLEME L4 T :

typedef struct {
int value; M5 26 LA
wait_queue_t wait_queue; //1z 5 = *F & 69 F FAF
} semaphore_t;

semaphore_t & & & K 4992 F A {2 5 =& (record semaphore) 4% BT ATt #oey ERME
value, Fo=—A 3425 £F A3 wait _queue, —/NF AL &Eﬁb%@f# A3 L
£ ucore 'V & E £ 49 12 5 & 4% 1F & P 4% 1F &K £ down(semaphore_t *sem) Fo V3 AF & #
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up(semaphore_t *sem). 123X 7Nk & 69 AR A down(semaphore_t *sem, uint32_t wait_state) &
A= _up(semaphore_t *sem, uint32_t wait_state) £k, —F 49 EARE ARG L4 T :
® _ down(semaphore_t *sem, uint32_t wait_state, timer_t *timer): BAKEIIZ 5T EWPEE, AL
Xipdwr, REH LSaTE 5 26valueLH K T0. R A2>0, MNEATUKAETE, &
ikvalues—, FATH PRFIACRPT; e X TNAE>0, MNEAPLERFETE, WEZH LATH
HAZWNBFHFNTIF, FAr AP, RABETAEESEEFED SN AEIIT, XAV
B2, N8 & XIKGwait K FFRF) Pk Ll E 2R X T, TRETFE) o
@ _ up(semaphore_t *sem, uint32_t wait_state): EAREIAZFTEGVIREE, ALEX TR, WwRE
52 & 2 69Wait QueueP X A AL F A, Az T E4valuem—, KRBT PEAE; 4w
B A AL S A B3 AZ 5 509 )R B 2 semophoreiX & 49, WA Fwakeup_wait sk 3 waitqueue
A —Awaitg, Biettwait X R e SEAZREL, RGP RTAE,
HA L RN AT R AR Fe R F R IR B, KANTAFE EE 5T =49+ HE value A

A 4o TR

® value>0, A TEF TR T INHK

® vlaue<0, ATz TN FHINT| ZaystAZHK

® value=0, 2 F~FHFNFNA =
33 EREEHTE

FAINT BAZRA TR F IR PTA 7 P BRI PTE LR & B4R F 3 RAL K. Hansan
FAERT T2 L “—ANEARZ LT —NRIFBEM A A IF R EARPAT (B ELEH L) 69—a
A, ZMBRERR T HBEFRATERPTOHIE . A LES L TH, TAEAHWISER:

® THEAFNEFITE;

® TEAFNEIHTE;

@ AR K IATE AL

@ Xt BT EAL A8 £ FRIE X E A5,

ERETARPORIELEHN, R ARAESFRGBEIRINITE, 722N RETFER
RRFEE: B —F @, BIRASAT O AL E R E A A HIESH . BT, §42
METFT—NEHERX, CREFTESASCHTREGETANIAEB TR, PIAHALZT R ERT
BAT, FRLMBTEAEATRHIEN, MEREFRRAAF—ANHRLIENETE, K ZAKSEMREZ L
Jfo ucore¥ &g EAEMB AKX TR T ERLEMH T ERFIG., ucore P & 42 69 $ 3% 25 Hymonitor_t€ 3L

42
typedef struct monitor{
semaphore_t mutex; /I the mutex lock for going into the routines in monitor, should be initialized to 1
semaphore_t next; /I the next semaphore is used to down the signaling proc itself, and the other OR wakeuped
[lwaiting proc should wake up the sleeped signaling proc.
int next_count; // the number of of sleeped signaling proc
condvar_t *cv; /I the condvars in monitor
} monitor_t;

TAL P09 K 2 695 IE 4 Mcondvar_t2 e 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;

ucore’P 89 &ML E AT A F #HA2F F &9cond_wait. cond_signal & £, #tINE A cond_init#745
% ((TAZERRA) o FHEkcond_wait(condvar_t *cvp, semaphore_t *mp)#=cond_signal (condvar_t
*cvp) 89 IR T A% (OS Concept) —+H F496.7.3 0T AR FTZRAEAL AL
cond_wait # /R E A% xwait  cond_signal # &R A% x.singnal
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X_count++;
if (next count > )
signal (next);
else
signal (mutex);
wait (x_sem);
¥_count--;

if (x.count > 0) |
next_count++;
signal{x_sem);
wait (next);
next _count--;

'

FREENA, LEARREME, HAAMEML, T —RWEE, FERETAEZRE]

B AT 2m 3% ot A= 55 o

3.4 WX A

AR EI Y, fikern/sync/check sync.cF #RAET —ANE T2 5 B0 H F RL A PR A, BT
EERAED, ACRAATEE (ZRRREENAHTE) WYL RREAMME, FF R
R AARE e T: FAATEER, AL EH AR KB HETEL oA, HZEMNNA—KR
%, ARARA RS T, HAL—, ERREAANGAIRET, S—AYFEEFH, R
HAAZE, MBHEXERALLE, ERFLIMEGET, 24T —ARAE R, A A-LE
BIAARE T, TR, #EXTE, ATETIXUEEH, F2i2&, FTATRIEWREL
X, HAREGpptA KL RAL, S TRTEAGRELL, F4% (0S Concept>> B
6.7.2: T RAZ 5B fE k4 5 KA P A6 A

monitor dp

{

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

void pickup(int i)
state[i] = HUNGRY;

testii);

)

if (state[i] != EATING)

self[i1] .wait () ;

}

void putdown{int i)

state[i] = THINKING;

cest{{(i + 4) % 5);
teat{i{i + 1) % &5 :

!
void test(int i) {
if ((state[{(i + 4) % 5] != EATING) E&&
(state[i] == HUNGRY) &&
(state[(i + 1) I= EATING) ) {

state[i] = EATING;
self[i] .signall);

initialization_.code{)

for (int 1 = 0;

{

i = 5; i++)

state(i] = THINKING:

J

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



BERFTENAR RMERGRESE 2012 FF

4 FBREEX
MRk ET# lab7.zip B, BEFH AL ERXRDE R lab?7, TREBFPHENET. oK
B S TiRE, A B R TFHIAT make handin 4£4%, BP4 834 lab7-handintar.gz. &
GiF— R RAT R R LB R FE L,
EEACLABT Y EHE, 22457 condvar.c A= check sync.c ¥ &R &, KA F BT A E &% &
#9377 challenge (% 21) #FA “LAB7”#“YOUR CODE”#9 2%, AR HAE EHRFEHE, H¥
“YOUR CODE ###4 8 Thy5 5, H HW P A ARA A 2 2503003 L E A6 K,

B : AT ""make run-matrix" & X 2 6 2 T~#Hr

(THU.CST) os is loading ...

Special kernel symbols:
entry  0xc010002c (phys)
etext 0xc0110a77 (phys)
edata 0xc01ch309 (phys)
end 0xc01ce8c4 (phys)
Kernel executable memory footprint: 827KB
memory management: default_pmm_manager
e820map:
memory: 0009f400, [00000000, 0009f3ff], type = 1.
memory: 00000c00, [0009f400, 0009ffff], type = 2.
memory: 00010000, [000f0000, 00Offfff], type = 2.
memory: 07efd000, [00100000, 07ffcfff], type = 1.
memory: 00003000, [07ffd000, 07ffffff], type = 2.
memory: 00040000, [fffc0000, ffffffff], type = 2.
check_alloc_page() succeeded!
check_pgdir() succeeded!
check_boot_pgdir() succeeded!
-------------------- BEGIN ----------mmemmeeee
PDE(0e0) c0000000-f8000000 38000000 urw
|-- PTE(38000) c0000000-f8000000 38000000 -rw
PDE(001) fac00000-fb000000 00400000 -rw
|-- PTE(000e0) faf00000-fafe0000 000e0000 urw
|-- PTE(00001) fafeb000-fafec000 00001000 -rw
END
check_slab() succeeded!
kmalloc_init() succeeded!
check_vma_struct() succeeded!
page fault at 0x00000100: K/W [no page found].
valid addr 100, and find it in vma range[0, 400000]
check_pgfault() succeeded!
check_vmm() succeeded.
sched class: stride_scheduler
ide O: 10000(sectors), 'QEMU HARDDISK'.
ide 1: 262144 (sectors), 'QEMU HARDDISK'.
SWAP: manager = fifo swap manager
BEGIN check_swap: count 31786, total 31786
setup Page Table for vaddr 0X1000, so alloc a page
setup Page Table vaddr 0~4MB OVER!
set up init env for check_swap begin!
page fault at 0x00001000: K/W [no page found].
valid addr 1000, and find it in vma range[1000, 6000]
page fault at 0x00002000: K/W [no page found].
valid addr 2000, and find it in vma range[1000, 6000]
page fault at 0x00003000: K/W [no page found].
valid addr 3000, and find it in vma range[1000, 6000]
page fault at 0x00004000: K/W [no page found].
valid addr 4000, and find it in vma range[1000, 6000]
set up init env for check_swap over!
write Virt Page c in fifo_check_swap
write Virt Page a in fifo_check_swap
write Virt Page d in fifo_check_swap
write Virt Page b in fifo_check_swap
write Virt Page e in fifo_check_swap
page fault at 0x00005000: K/W [no page found].
valid addr 5000, and find it in vma range[1000, 6000]
swap_out: i 0, store page in vaddr 0x1000 to disk swap entry 2
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write Virt Page b in fifo_check_swap

write Virt Page a in fifo_check_swap

page fault at 0x00001000: K/W [no page found].

valid addr 1000, and find it in vma range[1000, 6000]

do pgfault: ptep c03d5004, pte 200

swap_out: i 0, store page in vaddr 0x2000 to disk swap entry 3
swap_in: load disk swap entry 2 with swap_page in vadr 0x1000 free_area.nr_free 0
write Virt Page b in fifo_check_swap

page fault at 0x00002000: K/W [no page found].

valid addr 2000, and find it in vma range[1000, 6000]

do pgfault: ptep c03d5008, pte 300

swap_out: i 0, store page in vaddr 0x3000 to disk swap entry 4
swap_in: load disk swap entry 3 with swap_page in vadr 0x2000 free_area.nr_free 0
write Virt Page c in fifo_check_swap

page fault at 0x00003000: K/W [no page found].

valid addr 3000, and find it in vma range[1000, 6000]

do pgfault: ptep c03d500c, pte 400

swap_out: i 0, store page in vaddr 0x4000 to disk swap entry 5
swap_in: load disk swap entry 4 with swap_page in vadr 0x3000 free_area.nr_free 0
write Virt Page d in fifo_check_swap

page fault at 0x00004000: K/W [no page found].

valid addr 4000, and find it in vma range[1000, 6000]

do pgfault: ptep c03d5010, pte 500

swap_out: i 0, store page in vaddr 0x5000 to disk swap entry 6
swap_in: load disk swap entry 5 with swap_page in vadr 0x4000 free_area.nr_free 0
countis 7, total is 7

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

Iter 1, No.3 philosopher_condvar is thinking

I am No.2 philosopher_condvar

Iter 1, No.2 philosopher_condvar is thinking

I am No.1 philosopher_condvar

Iter 1, No.1 philosopher_condvar is thinking

I am No.0 philosopher_condvar

Iter 1, No.0 philosopher_condvar is thinking

I am No.4 philosopher_sema

Iter 1, No.4 philosopher_sema is thinking

I am No.3 philosopher_sema

Iter 1, No.3 philosopher_sema is thinking

I am No.2 philosopher_sema

Iter 1, No.2 philosopher_sema is thinking

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 donel.

pid 13 donel.

Iter 1, No.4 philosopher_sema is eating

Iter 1, No.2 philosopher_sema is eating

fork ok.

phi_test_condvar: state_condvar[0] will eating
phi_test_condvar: signal self_cv[0]

Iter 2, No.4 philosopher_condvar is thinking
phi_test_condvar: state_condvar[3] will eating
phi_test_condvar: signal self_cv[3]

Iter 2, No.2 philosopher_condvar is thinking

Iter 1, No.0 philosopher_condvar is eating

Iter 1, No.3 philosopher_condvar is eating
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pid 32 is running (26600 times)!.

pid 33 is running (13100 times)!.

pid 31 is running (2600 times)!.

pid 30 is running (13100 times)!.

Iter 2, No.4 philosopher_sema is thinking
phi_take_forks_condvar: 4 didn't get fork and will wait
Iter 2, No.3 philosopher_condvar is thinking
Iter 2, No.2 philosopher_sema is thinking

Iter 1, No.3 philosopher_sema is eating
phi_test_condvar: state_condvar[2] will eating
phi_test_condvar: signal self_cv[2]

Iter 2, No.2 philosopher_condvar is eating
phi_test_condvar: state_condvar[4] will eating
phi_test_condvar: signal self_cv[4]

Iter 2, No.0 philosopher_condvar is thinking
Iter 2, No.4 philosopher_condvar is eating

Iter 1, No.0 philosopher_sema is eating
phi_take_forks_condvar: 3 didn't get fork and will wait
Iter 2, No.3 philosopher_sema is thinking

Iter 3, No.4 philosopher_condvar is thinking
phi_test_condvar: state_condvar[1] will eating
phi_test_condvar: signal self_cv[1]
phi_test_condvar: state_condvar[3] will eating
phi_test_condvar: signal self_cv[3]

Iter 2, No.2 philosopher_sema is eating

Iter 3, No.2 philosopher_condvar is thinking
Iter 1, No.1 philosopher_condvar is eating

Iter 2, No.3 philosopher_condvar is eating
phi_take_forks_condvar: 0 didn't get fork and will wait
Iter 2, No.0 philosopher_sema is thinking

Iter 2, No.4 philosopher_sema is eating

pid 30 donel.

phi_test_condvar: state_condvar[0] will eating
phi_test_condvar: signal self_cv[0]

Iter 3, No.4 philosopher_sema is thinking

Iter 3, No.2 philosopher_sema is thinking

Iter 1, No.1 philosopher_sema is eating

Iter 2, No.3 philosopher_sema is eating

Iter 2, No.1 philosopher_condvar is thinking
phi_take_forks_condvar: 4 didn't get fork and will wait
Iter 3, No.3 philosopher_condvar is thinking
phi_test_condvar: state_condvar[2] will eating
phi_test_condvar: signal self_cv[2]

Iter 3, No.2 philosopher_condvar is eating

Iter 2, No.0 philosopher_condvar is eating

pid 15 is running (1100 times)!.

pid 19 is running (20600 times)!.
phi_take_forks_condvar: 1 didn't get fork and will wait
phi_take_forks_condvar: 3 didn't get fork and will wait
Iter 2, No.1 philosopher_sema is thinking
phi_test_condvar: state_condvar[3] will eating
phi_test_condvar: signal self_cv[3]

Iter 3, No.3 philosopher_sema is thinking

Iter 3, No.2 philosopher_sema is eating

Iter 4, No.2 philosopher_condvar is thinking
Iter 3, No.3 philosopher_condvar is eating
phi_test_condvar: state_condvar[1] will eating
phi_test_condvar: signal self_cv[1]

Iter 3, No.0 philosopher_condvar is thinking
Iter 2, No.1 philosopher_condvar is eating

Iter 2, No.0 philosopher_sema is eating

Iter 3, No.1 philosopher_condvar is thinking
phi_test_condvar: state_condvar[4] will eating
phi_test_condvar: signal self_cv[4]

Iter 4, No.3 philosopher_condvar is thinking
Iter 3, No.4 philosopher_condvar is eating
phi_test_condvar: state_condvar[2] will eating
phi_test_condvar: signal self_cv[2]

Iter 4, No.2 philosopher_condvar is eating

Iter 4, No.2 philosopher_sema is thinking

Iter 3, No.3 philosopher_sema is eating
phi_take_forks_condvar: 0 didn't get fork and will wait
Iter 3, No.0 philosopher_sema is thinking
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Iter 2, No.1 philosopher_sema is eating
phi_test_condvar: state_condvar[0] will eating
phi_test_condvar: signal self_cv[0]

Iter 4, No.3 philosopher_sema is thinking

Iter 3, No.4 philosopher_sema is eating

Iter 4, No.4 philosopher_condvar is thinking
phi_take_forks_condvar: 1 didn't get fork and will wait
phi_take_forks_condvar: 3 didn't get fork and will wait
phi_test_condvar: state_condvar[3] will eating
phi_test_condvar: signal self_cv[3]

No.2 philosopher_condvar quit

Iter 3, No.0 philosopher_condvar is eating

Iter 4, No.3 philosopher_condvar is eating

Iter 3, No.1 philosopher_sema is thinking

Iter 4, No.2 philosopher_sema is eating

pid 19 done!.

phi_take_forks_condvar: 4 didn't get fork and will wait
Iter 4, No.4 philosopher_sema is thinking
No.3 philosopher_condvar quit
phi_test_condvar: state_condvar[4] will eating
phi_test_condvar: signal self_cv[4]
phi_test_condvar: state_condvar[1] will eating
phi_test_condvar: signal self_cv[1]

No.2 philosopher_sema quit

Iter 4, No.3 philosopher_sema is eating

Iter 4, No.0 philosopher_condvar is thinking
Iter 4, No.4 philosopher_condvar is eating

Iter 3, No.1 philosopher_condvar is eating

Iter 3, No.0 philosopher_sema is eating

pid 23 is running (37100 times)!.

No.4 philosopher_condvar quit

Iter 4, No.1 philosopher_condvar is thinking
No.3 philosopher_sema quit
phi_test_condvar: state_condvar[0] will eating
phi_test_condvar: signal self_cv[0]

Iter 4, No.0 philosopher_condvar is eating

Iter 4, No.0 philosopher_sema is thinking

Iter 4, No.4 philosopher_sema is eating

Iter 3, No.1 philosopher_sema is eating

No.4 philosopher_sema quit
phi_take_forks_condvar: 1 didn't get fork and will wait
phi_test_condvar: state_condvar[1] will eating
phi_test_condvar: signal self_cv[1]

No.0 philosopher_condvar quit

Iter 4, No.1 philosopher_condvar is eating

Iter 4, No.1 philosopher_sema is thinking

Iter 4, No.0 philosopher_sema is eating

No.1 philosopher_condvar quit

No.0 philosopher_sema quit

Iter 4, No.1 philosopher_sema is eating

No.1 philosopher_sema quit

pid 27 is running (23500 times)!.

pid 16 is running (1900 times)!.

pid 18 is running (11000 times)!.

pid 17 is running (4600 times)!.

pid 21 is running (2600 times)!.

pid 21 done!.

pid 25 is running (23500 times)!.

pid 20 is running (37100 times)!.

pid 22 is running (13100 times)!.

pid 24 is running (4600 times)!.

pid 26 is running (2600 times)!.

pid 26 done!.

pid 28 is running (4600 times)!.

pid 29 is running (33400 times)!.

pid 28 done!.

pid 24 done!.

pid 17 done!.

pid 31 done!.

pid 16 done!.

pid 15 done!.

pid 18 done!.

pid 23 done!.
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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




