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struct thread

{
/* Owned by thread.c. +/
tid_t tid; /* Thread identifier. +/
enum thread_status status; /* Thread state. x/
char name[16]; /* Name (for debugging purposes). x/
uint8_t *stack; /* Saved stack pointer. */
I8
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int main(void) {
for (int i =0;1 < 3; i++)
pid_t pid = fork();
¥
/* q2: TEAZFGITFERTRAMNA 2%/
int main(void) {
int stuff = 5;
pid_t pid = fork();
printf (" The_last, digit of pi is. %d\n”, stuff);
it (pid == 0)
stuff = 6;
}
/% q3: BIZ PID=202011, F®425Fa93TH 4R TheH 4
int main(void) {
pid_t pid = fork();

int exit;

if (pid !=0) {
wait(&exit);

}

printf ("Hello ,World\n: %d\n”, pid);
}
/% q4: FTEAZFITIALERZ ¢ +/
int main(void) {
charxx argv = (charsx) malloc(3xsizeof(charx));

argv[0] = 7/bin/ls”;
argv[ ] _ 77 77
argv[2] = NULL;

for (int 1 =0;1 < 10; i++) {
printf ("%d\n”, i);
it (i ==3)
execv(”/bin/ls”, argv);

2.2.2 ZkfiE:10: pthreads

/¥ ql: TR PR T REH 4 2 »/
/* q2: Ao FTIS B AE 95 e "MAIN"Z Gk ””"HELPER” +/
void shelper(void xarg) {

printf ("HELPER\n”);

return NULL;

int main() {
pthread_ t thread;
pthread_ create(&thread, NULL, &helper, NULL);
pthread_ yield();
printf ("MAIN\n”);

return 0;
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struct sem_t {

// internal  fields

b

void sem_init(sem_t xsem, unsigned int value) {
// Initialize semaphore with initial value

}
void sem_ P(sem_t *sem) {
// Perform P() operation on the semaphore

void sem V(sem t ssem) {
// Perform V() operation on the semaphore

}

BRAE T M — e 2 &8 & (condition variables). T4 BIIHE D40

struct lock t { struct cond t {

// Internal fields // Internal fields
}i }i
void lock_init(lock t *lock) { void cond init(cond t *cv, lock_t *lock) {

// Initialize new lock // Initialize new condition variable

// associated with lock.
}
}

void acquire(lock_t *lock) { void cond wait (cond_t *cv) {
// acquire lock // block on condition variable
} }
void release(lock t *lock) { void cond signal(cond t *cv) {
// release lock // wake one sleeping thread (if any)

} }
void cond broadcast (cond t *cv) {
// wake up all threads waiting on cv
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WIRGEHAE D (R 2% Linue Futex ¥ 11).,

2. WMEAE S RSB, TOFELHME N TR 5 17,
1 struct lock_t {

2

3

4

5 b

6 void lock_init(lock_t *lock) {
7

8

9
10 }
11 void acquire(lock_t lock) {
12
13
14
15 }
16 void release (lock_t #lock) {
17
18
19
20 }

CBERESRSIAER, TSI R AN 5 AT

struct sem_t {

void sem__init(sem__t *sem, unsigned int value) {

3
1
2
3
4
5 b
6
7
8
9

10 }

11 void sem_P(sem_t *sem) {
12

13

14

15 }

16 void sem_ V(sem_t ssem) {
17

18

19

20 }
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HIESTER (intr-stubs.S) [A] &5 )80,

/xx

x An example of an entry point that would reside in the interrupt
x vector. This entry point is for interrupt number 0x30.
/

func intr30 stub

intr30_stub:

pushl %ebp /* Frame pointer */

pushl $0 /* Error code */

pushl $0x30 /* Interrupt vector number */

jmp intr__entry

.endfunc

/* Main interrupt entry point.

An internal or external interrupt starts in one of the
intrNN__stub routines, which push the ‘struct intr_ frame’
frame_ pointer, error__code, and vec_no members on the stack,
then jump here.

We save the rest of the ‘struct intr frame’ members to the
stack, set up some registers as needed by the kernel, and then
call intr_handler(), which actually handles the interrupt.

We 7fall through” to intr_ exit to return from the interrupt.
*/

func intr_entry

intr__entry:

/* Save caller’ s registers . x/

pushl %ds

pushl %es

pushl %fs

pushl %gs

pushal

/* Set up kernel environment. %/

cld /« String instructions go upward. x/

mov $SEL_ KDSEG, %eax /x Initialize segment registers. */
mov %eax, %ds

mov %eax, %es

leal 56(%esp), %ebp /+ Set up frame pointer. */

/* Call interrupt handler. x/
pushl %esp

.globl intr_handler

call intr handler

addl $4, %esp

.endfunc

/* Interrupt exit .

Restores the caller ’ s registers , discards extra data on the
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stack, and returns to the caller .

This is a separate function because it is called directly when
we launch a new user process (see start_process() in
userprog/process.c). */

.globl intr_ exit

Jfunc intrexit

intr_exit:

/+ Restore caller’ s registers . */

popal

popl %gs

popl %fs

popl %es

popl %ds

/* Discard ‘struct intr_frame’ vec_no, error_code,
frame__pointer members. */
addl $12, %esp

/* Return to caller. =/
iret
.endfunc

0. kernel interrupt handler B— 4 FENL?
L. pushal I popal 5553 HIKIVEH 247

2. T bEERR T (ISR, interrupt service routine) WAMKIENAZAIZTT. AT AL BT WF—4%
S SRR A H B R

3. 1F call intr_handler $§4-HIB) pushl %esp VEA A7
4. FE intr_exit AL, WERIRATSIE TiX 5 %% pop F82WIINT 2 (B 287

5 BB —LERIERG A

5.1 #by
g SEBAE AR . BOR: BUNEIE RN O(1). $7: 2% pintos ISP EEFFFP YL




5.2

{55 (signal) 5EH
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6 gdb WWIER:

6.1

WA

run, r: MFEFRIGATFHIHAT. RFSEULIEMEARN fo HiE M.
quit, q: iR gdb

kill: {51 ERR P AT

break, break x if condition: 7EF§E MO BT, Blan: FEEmEE /115 A break strepy,
break file.c:80

delete, d: &AW A

info breakpoints, i b: Z/RFATWA, FTEHAYF5 0] RN R
step, s/si: AT TF 17U /ILA IS, Blit kL

next, n/ni: PATF—A7HHS LGRS, ABkitr £

continue: AkZLIFT, EHFT—AWis

finish: 4RZEINAT, B3R EEEH

print, p: FTHAEEHH(E

call: PATIER K&/ AR FFIT ENGE R

watch, rwatch, awatch: Y4355 FflUEBHERBT, GlA0: watch z > 5
backtrace, bt, bt full: {TH:YHIREFHIEREH IR (stack trace)
disassemble: T FI 24 Hi & &) S 1

print F call fiy % REB AT debug RYREF AL B BRI AL, SRR AL S E AT R B0 11T, Bl AN call
close(0) B print i = 4

6.2
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B tui (Z0T 900 BER: layout src/asm /split ({87 /AL 4 URS + 46 1)
SIS B SR IUREL, A ARG ool |

B MR stack {50 7 F(2 info frame BUGFE) . TERYBIERAEREL: i 7 eip ebp esp
FTED B A AR T I 1.

— x/naw addr: ¥THH addr JFER n 4~ 16 FHH] word(4 1Y)

— = &var: FRAFTEH var T HEHEF IR 4 FA5091E, PA 16 dEHER, HE: x86 2&/Nmik, &R
IR AT AR R A

— x Sebp: FTE Sebp Zifran PRI
— z/it ARSI AT A AU

BATH A E 0] r < foo.tat
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e gdb F#AT shell 54 shell s

pintos 1 gdb FHRY TR
— pintos FTEILFESFK: dumplist Eall_list thread allelem
— pintos 2 P ESE (250 PA debug H FHERE) ¢ loadusersymbols (file path)
— pintos ¥£ page fault J5¥TEJJR IR : btpagefault
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GDB Cheat Sheet: https://darkdust.net/files/GDB}%20Cheat’20Sheet . pdf

pintos A debug $;15: https://courses.cs.washington.edu/courses/cse451/12au/pintos/doc/
WWW/pintos_9.html1#SEC149
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