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Frucore P M AE1E 5% (semaphore) Uy ELARSE AL,

W REAZAUE], fEucore AZ b ¥ e & FE 42 (monitor) %% #%% (condition variable) & % #;
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2 FBHAR

KIS EART R P ARG IR FAE R A ARG A E ok, TTREEIT A, RS ANHAZE ZWREIRE R
E2FZFR, WHEAEA TR YA FEstE A, AAER, T 22 % Kucorety #HA42R F 4 —12 5%
(semaphore) #L#l, AAA TR T ENYFEAEPAM AT £, RELREANBEAFRIE, FEAFEFFTEM
H#, FAATEROEIGTEIH AT EH T RM AT F KA,

2.1 %3

%3 0: ABLAER

A S OISR B Ih 12/3/4516 o iE de AR BK 69 52 3 1/2/3/4/506 B9 R AL HLON K 2 I b K AL b A
“LAB1”/“LAB2”/“LAB3”/“LAB4”/“LAB5”/“LAB6” 89 i #5402 4o AR hikiBit, 2 5: A T A% EHIRAT
lab7 &9 03X 2 FIAZ T, *T A8 & 5 2 50 nk 89 52 3611213141516 % AR AL 3t 47 1k — 3 vk it

%31 AMABLERE ST ENRAFEATABEE T ENTETHARAAR (XE2RHD)

TF30E, B REE—T (57T Akdiff35F LA tbE ) NA L 89 labbA= 45 5] 0 A G 89 R 45 2 49 lab7 2
69 XA, AT T Mlab7k AAE 5269 hiTid42. iTmake grade, KERHMK AP & 3% 8 1T,

%32 ZRABEENEEREATABLEEAAEENHZEHRERNA (F25D)

BAATREREMND, REATESEFATAREHETERN, REAFHEMNBEATFEALER ARG B ET E
(AT4H#T2) .

#AT: make grade . 4o R AT R TE9 N RAE AR A ok, WAKREH, WwERRAEALFITREL, iematrix.c,
T #1047 make run-matrix 4k EIRiFRXC. KEARITERTAR K. GERAHAgemu-1.0.1) .

¥ B %3] Challenge: 3L Linux # RCU

feucore TSI TFLINUXBRCUR % Z FhLHl. T 48 X Linux 4% 5 &9 W EFH, T 7 MRCUM@ T, &
J6 KB E I Aeucore . T @A — i A FoR
http://www.ibm.com/developerworks/cn/linux/I-rcu/

http://www.diybl.com/course/6 system/linux/Linuxjs/20081117/151814.html
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— boot
— kern
—— driver
— fs
—— init

—— libs



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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—— process
—— proc.c
—— proc.h

—— schedule

—— sync

—— check_sync.c
—— monitor.c
—— monitor.h
—— sem.c
—— sem.h
—— sync.h
—— wait.c
—— wait.h
—— syscall

—— syscall.c

— user

— forktree.c
— libs

— syscall.c
— syscall.h
— ulib.c
— ulib.h

—— priority.c
— sleep.c
— sleepkill.c
—— softint.c
—— spin.c

) L 4 T

kern/sync/sync.h: & 7 lock%: 3 (GXx T R4 & A A)

kern/sync/wait.[ch]: & T 7 waitZ: #F=waitqueue & 4 VA R f bz E 8GR 4, X R ucore™ 491z 5 = semophore
Al A TR R, ERKERYHREETHARIA.

kern/sync/sem.[ch]: & L F 52 2L T ucore ¥ M A A3 5 Z A0 X 9 IR M A BB, AKX PHRERT AL
PERA, FEATRERABREFHT EHRTEEAL.

user/ libs/ {syscall.[ch],ulib.[ch] }&kern/sync/syscall.c: 52 3T it AZsleepAa X 49 £ L1 A 69 5 A% i A= B
X Fo

user/{ sleep.c,sleepkill.c}: #EAZaE I AR X 69— L)X F P 425,

kern/sync/monitor.[ch]: A T ERGFH R EWERALT, ERARERTRLEIN 9, 2K Ko
kern/sync/check_sync.c: RAT A FERGT FRALFA, ARARFRFREIN Ny, BRTAL
TERGYFEAERAL,

kern/mm/vmm.[ch]: F 125 &mm_sem&EAmm_struct¥ /2 A é9mm_lock. (AR EHETAE)

3 Bl ¥ & Feyitit 5 R
31 AFAFMREXE

A ucore P 4R 4 69 K JE AU A 6, 45 F BT T X 42 %) A2 R T 4R 4E . kern/sync.c 5% I & I X F BT 69 38 4] B
local_intr_save(x)#=local_intr_restore(x), ‘¢ 12 % Fkern/driver L # T #9intr_enable(). intr_disable() & %% 52 249, &
atomic.c S 5% a9 test_and_set bit3F R T 4RAE, B K P WT, FT AR ok 3 B AT AT 6 42 H IR A AR F b7 F 4
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4k 3 P 4TI o

FIAAT Ak, KRMGYFERF, AP #ERABKAZL LA RIKG L Sha. ARETRIA P #ERAZK
R A NKIRIRE L EFEANF T TN, S FHARANI LRSI T RRIE, AZFIX -G —A
REi%ﬁ%%aM%MWCWquw) FHANRI Ao —ANF 4 (IR R, AP EE, 5 TR TRTH

F) KEALR, F2F %gﬁ%&ﬁﬁﬁkﬁﬁﬁkéﬁkﬁ FEHEPIIF. SFEHAAEZE, AR IR FHF
PP, "RBZAKARGY F P AL R N EAE, FXE L KRS AL KRS (runnable state) , HFiZtAREHFUIFF
. ucorefekern/sync/{ wait.h, wait.c }+ %= 3 T Wait2: #)Ff=Wait Queues# VAR 48 X F4k) , X &5 HucoreP #9143
FEMFf ST S 69 L sk, BEAWait Queuedy HEAZ A AL N RRIRR S, B B AeA)4L R BE,

typedef struct {
struct proc_struct *proc; /¥ At A2 a9 454t
uint32_t wakeup_flags; HBEAZAE AN FF A5 AT 69 )7 B AR
wait_queue_t *wait_queue; /45 6] 2t wait 2& 4 A7 & T 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 FAk
} wait_queue_t;
le2wait(le, member) 119 2L wait_t ' % 5 49 4541 &) wait_t 154+ 89451k

SHwaitfewait queuets X &9 H 8 T 5 AP E, JREHEZFwait queuety s, A MirFE XM, MXEH
Ao T

void wait_init(wait_t *wait, struct proc_struct *proc); 17745 4L wait 2544

bool wait_in_queue(wait_t *wait); Ilwait A& % 7£ wait queue +
void wait_queue_init(wait_queue_t *queue); 117145 wait_queue £544
void wait_queue_add(wait_queue_t *queue, wait_t *wait); /13 wait #T4E %] wait queue ¥
void wait_queue_del(wait_queue_t *queue, wait_t *wait); /A wait queue F #% wait

wait_t *wait_queue_next(wait_queue_t *queue, wait_t *wait);//F4F wait 496 — ANk 3 45 4T
wait_t *wait_queue_prev(wait_queue_t *queue, wait_t *wait);//B{F wait &9 77 — 4542 4541

wait_t *wait_queue_first(wait_queue_t *queue); 13243 wait queue 49 % —A> wait
wait_t *wait_queue_last(wait_queue_t *queue); 1343 wait queue &9 3 & —A™ wait
bool wait_queue_empty(wait_queue_t *queue); /lwait queue = & A =

B EREATFRERKFENT EHAEENFLANT], UBKRESNT) 2Bk, EDHK T

I3k wait 5 #A2 KK, ik % AT#EAZ X BRA9 wait 28 A F IR queue, % ATUHAZRRIR
void wait_current_set(wait_queue_t *queue, wait_t *wait, uint32_t wait_state);

135 % 7T 3t 42 5% B2 49 wait A5 5K 7] queue Mk

wait_current_del(queue, wait);

1482 5 wait % 3% 49 3t 42

void wakeup_wait(wait_queue_t *queue, wait_t *wait, uint32_t wakeup_flags, bool del);
17 B2 35 45 A L A 69 5 — A wait P X Bk a9 st A2

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

11982 5 H A7) L BT A 69 % A 69 i 42

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

32 55 %

Z5ER—FRE F LFHH 6GFEIL, ;L@E%%ﬁﬁkﬁﬁﬁ¥%mﬁzoﬂﬁ%wka%&mﬁ%,ﬁ%
TR ANFERARRRE BTN AR KGR, FHEETEORAET ZREELR) A CPU 49745, ucore
¥ AZ 5 095 I A& £ Wait Queuedy A ak E R SR, BT L4 T

typedef struct {
int value; 1z 5 &8 % aTA
wait_queue_t wait_queue; //1Z 5 & &2 695 AT
} semaphore_t;

semaphore_t-Z | & A 6972 F A 125 & (record semaphore) 4, &4 7 A Tit#k 69 & ffvalue, Fo—/NutA25F
FI P wait_queue, —ANFFE AR A HEALFHENT] L
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frucored & E 26912 5 & 11 1F £ PIR4E & Fdown(semaphore_t *sem)A=ViE4F & 4 up(semaphore_t *sem). {2iX
AN o #8g B4R 52 3L 2 down(semaphore_t *sem, uint32_t wait_state) =& % A= up(semaphore_t *sem, uint32_t
wait_state) 4, —H 49 EARFE NI AT
® _ down(semaphore_t *sem, uint32_t wait_state, timer_t *timer): BR%EIAZ 5 ZaIPIRAE, A R KIE P T,
R F b % AT 42 T = dvalue £ & K T0. izu;,‘%f’oo W'J ST A IFE 52, #&ibvaluek—, 3777 b ibr
BEBIT; e RAAES0, WEAALERFETE, HFLRH AT NBFHERT P, FH47F P r,
%géﬁ%a%ﬁﬁﬁﬁfﬁﬁﬁﬁﬁo%%ﬁv%%%%,m&aﬁﬁk%me%%wﬁé%&(m
AREFEZAXTE, TRETTE) .
® _ up(semaphore_t *sem, uint32_t wait_state): EARE A 5T ZAIVIRE, AAXTH, eRXfEFF5 2306
Wait Queue & A #tAZ £ 54, BiElefz & Mvaluen—, REFPUAE,; R A HALAESFAHALSE
#4492 7 £ semophoreik & 49, W] B wakeup_wait £ Frwaitqueue ¥ 5 £ 89 % — Await#l ik, Hig ;ttwalt
KA AL REE, RGP HAE,
VL LRV AT AR M A R R R A K rk b AT AR B2 520971435 value B A A4 THRA:

® \value>0, ETEF TR T RN
@ Vviaue<0, 2 TEfEFTENF AT 2474
® \value=0, A TFHFNRINAZE

33 EAEMFHLE

FINT ERRAT FH & FHRGIA 7 RLTE ZGR TR E P I EALR. Hansan A EAZHT T 892
S S AEALRE LT — AR L M Al A R AP HAT (i SR M L) ) — MR, RALARME AR R A2
Fo X LEAZP R AE. A LR R L The, FAZH IR

® FTHEANIFHEFTS,

® FTHEANFNEIHTE;

® BAEAIIF R IAT R B4R

O AN TERNING L FTHRIEREMIEEGIE,

R EEATHARLEH, RRBBRAETAZGRESENGF, M TR RMEIEZERRITFC;
B—7@, RREERPOBREILLEIZGRIERAGKBELEH. ATL, FERAS T INBEEX, vt
FREfCHTREGETAIEB TR, HAREZTEBRT BRI, LML ERTREN, REA

BRPARF—AJAEFNER, AN EEHERERZA LT, ucore P ERNF AL TR T ERAHTEREA
89, ucore ¥ &9 & A2 b9 K A& 25 Hymonitor_ti€ L e F :

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; // the next semaphore is used to down the signaling proc itself, and the other OR wakeuped
[Iwaiting 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;

EAL I Y AT 0B L M condvar_tE L4 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 XML R T A P #EAZRE ¥ d9cond_wait. cond_signalF 4k, HINE A cond_initnds LB (T A
BEHRA) . FHFcond wait(condvar_t *cvp semaphore_t *mp)#=cond_signal (condvar_t *cvp) &9 5= #LJ7 32 7T A &
€OS Concept) — +496.7.3 T A2 5 ELIETAL 8 H 5 :
cond_wait # /R E A% xwait  cond_signal &R A% x.singnal

X_count++

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

else signal (x_sem) ;
signal (mutex) ; wait (next);

wait(x_sem); next _count=-:

®x_count--; b
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FRECHE, LERRRRAME, bARRERIL, €420 EE, &EKTELAAEDEFmiLith

3.4 WX A

ARSI, fekern/syncicheck_sync.c #EET —AMA TR T EN Y FEARFIAAM E, BT EZRE
0, HTEALTER (FRAZEEREHEE) 08 REFUEE. 5 KR FREL T HEA
BEE, RNGLETAARERETEE R R, FFENAN—KER, ARMA ST, FAL—f,
R R EH BB BRET, S—AFFREEE, REAIOAZHE, MHEHEXARNLEL, FRELL
%'@2%, ’fE’fiﬁ_ﬁ]—ﬁE"*gﬁgﬁgmiﬂo /q;ﬁ—’&ﬁ‘&géljlﬁ*g%’é%ﬂd-, jfﬁgli/i?}, J&fgj‘%}é, jiff;g%xéﬁéj{:l\'g‘%o ,1;;%
BE, MTFATFRE S BWREAEL, FARENA AL RD, FTFEFERGBELAX, H4% (OS
Concept) — F #96.7.2/ T <A 13 5 M ¥ 5 R B P 0 N 5

monitor dp

{
enum {THINKING, HUNGRY, EATING)}state[S];
condition self [5]
void pickup(int i} {
state[i] = HUNGRY;
tast (i) ;
if (state[i] != EATING)
selfi] wait () ;
}
void putdown{int i} |
state[i] = THINKING;
testi{{i + 4} % 5):
cegt{{i + 1) % 5);
!
void test{int i) {
if {((state[(i + 4) % 5] |= EATING) &&
istate[i] == HUNG3RY] &&
(state[(i + 1) % 5] != EATING)) ({
state[i] = EATING;
selfli] .signall);
}
initialization.code ()
for {(int 1 = 0; 1 = 5; i++)
state[i] = THINKING:
}
}

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

4 RBR/EER

MR sk ETF# lab7-2012.zip /&, FEEIFE| A AEA=X 40 B & lab7_code 2012, TARFEHLFEHENET . TR
RAL G B H A E ik 6, AR B ETFHAT make handin 4£4, BP4 A 3)4 sk lab7-handintar.gz. &/5i#F— < #
MR RZ I R%EFY L,
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EBACLABT 8 ER, T &AM condvar.c #= check sync.c &R . KRBTV ATH & X R TT AR
“YOUR CODE”#yix#, % AR 4HEZERFEH, HHYOUR CODE"H#A A TiF 5, St LR AIRA

st R AR 69 30 4 3 B IE a5 6 RAD

P AT "make run-matrix" 4 X & 65 2 =% H

(THU.CST) os is loading ...

Special kernel symbols:
entry  0xc010002c (phys)
etext 0xc0110a77 (phys)
edata 0xc01cbh309 (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, 000fffff], 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 ----------monmemee-
PDE(0e0) c0000000-f8000000 38000000 urw
|-- PTE(38000) c0000000-f8000000 38000000 -rw
PDE(001) fac00000-fb000000 00400000 -rw
|-- PTE(000e0) faf00000-fafe0000 0000000 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 0: 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
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
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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 done!.

pid 13 done!.

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

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
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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 done!.

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

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
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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 donel.

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 donel.

pid 24 donel.

pid 17 donel.

pid 31 donel.

pid 16 done!.

pid 15 done!.

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!.
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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




