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switch (tf->trapno) {
case TRAP_IRQO® + IRQ_TIMER:
if (cpunum() == 0) {
acquire(&tickslock);
ticks++;
wakeup (&ticks);
release(&tickslock);
} -
lapiceoi(); — )Q/IML ﬁ;“j"“l’:j M% i/ﬁ&fﬂff

break;
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Stack Usage with Privilege-Level Change

Interrupted Procedure’s

Handler's Stack

Stack
Wgs «— ESP Before
Y M" Transfer to Handler
5f ss
ESP
P a3 EFLAGS
LoF, TF ) cs
EIP
ESP After
Transfer to Handler Eorode
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trapasm.S [;; 4478B

1
2
3
4
<)
6
7
8
9

10
140
12
13
14
145
16
117/
18
19
20

.globl alltraps
alltraps:

push
push
push
push
push
push
push
push
push
push
push
push
push
push
push

%rls
%rl4
%ril3
%rl2
%Srll
%rlo
%r9

%rs8

Srdi
%rsi
%rbp
%rdx
%Ircx
%rbx
%srax

mov 5%rsp,

call

trap

%Srdi



trapasm.S [} 4478

1
2
3
4
<)
6
7
8
9

10
140
12
13
14
145
16
117/
18
19
20

.globl alltraps
alltraps:

push
push
push
push
push
push
push
push
push
push
push
push
push
push
push

%rilb5
%rl4
%ril3
%rl2
%Srll
%rlo
%r9

%rs8

Srdi
%rsi
%rbp
%rdx
%Ircx
%rbx
Srax

mov 5%rsp,

call

trap

%Srdi

struct trap_frame {

ot |
W(\e}’

uint64_t
uint64_t
uint64_t
uint64_t
uint64_t
uint64_t
uint64_t
uint64_t
uint64_t
uint64_t
uint64_t
uint64_t
uint64_t
uint64_t
uint64_t
uint64_t
/* error
uint64_t
uint64_t
uint64_t
uint64_t

2 o o ke
rcx; WM/

rdx; :%%xzul

rbp;
rsi;
rdi;
r8;

ro;
rlo;
ril;
rl2;
rl3;
rl4;
ri5;
trapno;
code, pushed by hardware or @ by software x/
err;

rip;

cs;

rflags;

/* ss:rsp is always pushed in long mode x/

uint64_t
uint64_t
__packed;

rsp;
SS;
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Processor
Register

[ ]

Interrupt
Vector Table

}

}

}
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/Mlex = inlemupt &

= handler Jocebon,

wsesncfenens handleDivideByZero() {

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA > handleSystemcCall() {

V.{.

444444444 s handleTimerlInterrupt() {

ot 1

inhalized @ asS o W”‘f

odlgcosted a5 bﬂjﬂd ‘5""6/"0 deiten,

struct gate_desc idt[256];
extern void *vectors[]; /
struct spinlock tickslock;

vint ticks;

for (i = 0; i < 256; i++ /
set_gate_desc(&idt[i]), ©, SEG_KCODE << 3, KERNEL_PL);

set_gate_desc(&idt[TRAP_SYSCALL], 1, SEG_KCODE << 3, vectors[TRAP_SYSCALL],

USER_PL);
initlock(&tickslock, "time"); W‘j M W
: 7 Zp7 b lowsted

void idtinit(veid) { lidt((void *)idt, sizeof(idt)); }

int num_page_faults = 0;

void tvinit(void) {
int i;

e s



