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Processor
Register

Interrupt

Vector Table
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---------------------- > handleTimerinterrupt() {

}

...................... > handleDivideByZero() {
}
---------------------- » handleSystemCall() {

}
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// Interrupt descriptor table (shared by all CPUs).

struct gate_desc idt[256];

extern void xvectors[]; // in vectors.S: array of 256 entry pointers

/70

struct spinlock tickslock;
uint ticks;

int num_page_faults = 0;

void tvinit(void) {
int: d;

for (i = 0; 1 < 256; i++)
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set_gate_desc(&idt[i], 0, SEG_KCODE << 3, vectors[i], KERNEL_PL);

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

USER_PL) ;

initlock(&tickslock, "time");

b

void idtinit(void) { lidt((void

*)idt, sizeof(idt)); }
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.globl alltraps
.globl vector@
vectoro:

push $0

jmp alltraps
.globl vectorl
vectorl:

push $0

push s1

jmp alltraps
.globl vector2
vector2:

push $0

push s$2

jmp alltraps
.globl vector3
vector3:

push $0

push $3

jmp alltraps
.globl vector4
vector4:

push 350

push s4

jmp alltraps
.globl vector5
vector5:

push 50

push $5

push $0 %/b’ﬂf #



trapasm.S [3 447 bytes m 32 void trap(struct trap_frame *tf) {
3 uint64_t addr;

.globl alltraps

alltraps:

1

> 41 struct trap_frame {
3 push %rl5

4

5

if (tf->trapno == TRAP_SYSCALL) { .
42 uint64_t rax; // rax

if (myproc()->killed)

U A WN

v W W L

50

push %rl4 60[\)& - exit(); I (e 43 uint64_t rbx;
6 z::: ::i: )«ﬁ@ 38 myproc()—>tf = tf; _//' 44 uint64_t rcx;
- push %ril & 39 syscall(); 45 uint64_t rdx;
8 push %r10 40 if (myproc()->killed) 46 uint64_t rbp;
9 push %r9 = ey Wﬂ 47 uint64_t rsi:
10 push %r8 12 return; - o
11 push %rdi 43 } 48 uint64_t rdi;
12 push %rsi 44 49 uint64_t r8;
13 push %rbp 45 switch (tf->trapno) { 50 uint64_t r9;
14 z":: ::gx 46 case TRAP_TRQO + IRQ_TIMER: 51 Wintéa & r10;
z u x 47 if (cpunum() == 0) { : .
1? z::: :::: 48 acquire(&tickslock); 5% u:!.nt64_t ril;
. A 49 ticks++; 53 uint64_t ri2;
. —— 50 wakeup (&ticks); 54 uint64_t ri3;
20 call trap 51 release(&tickslock); 55 uint64_t ri4;
4 I E) { oot 56 uint64_t ris;
;3 i?agret;rapre 54 big;i?‘)l ' o uint64_t trapno;
24 pop Srax 55 case TRAP_IRQO + IRQ_IDE: 58 /* error code, pushed by hardware or 0 |
35 pop %rbx 56 ideintr(); 59 uint64_t err;
;S z:s ::;: 57 lapiceoi(); 60 uint64_t rip;
B op srbp 8 break; 61 uint64_t cs;
- . 59 case TRAP_IRQO + IRQ_IDE + 1: ~ §
2 pop %rsi - ) ) 62 uint64_t rflags;
3 pop %rdi 60 // Bochs generates spurious IDE1 interrupts. o . ) .
. 55 61 — 63 />i< ss:rsp is always pushed in long mode
32|  pop %re 62 case TRAP_IRQO + IRQ_KBD: 64 uint64_t rsp;
33 pop %rio 63 kbdintr(); 65 uint64_t ss;
34 pop %rll 54 lapiceoi(); 66} __packed;
35 pop %ril2 65 break; A
36 pop %ril3 66 case TRAP_IRQO + IRQ_COM1: i
37 pop %rl4 67 uartintr();
38 pop %rl5 68 lapiceoi();
& ?dd $16, %rsp 69 break;
40 iretq

70 case TRAP_IRQO + 7:

o
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User-level Process

User Stack

Registers

SS: ESP

CS: EIP

EFLAGS

Other Registers:
EAX, EBX,

Kernel
handler() {

pushad

Interrupt
Stack




User-level Process

Registers

SS: ESP

CS: EIP

EFLAGS

other registers:

EAX, EBX,

Kernel

>handler() {
pushad

Interrupt
Stack

Error
EIP
(8]

EFLAGS
ESP
SS




User-level Process

fOO () { e, .

while(...) {
X = x+1;
y =y-2;
}

}

Stack

Registers

SS: ESP

CS: EIP

EFLAGS

EAX, EBX,

other registers:

Kernel

handler() {
pushad

Interrupt
Stack

L > . All

EBX Registers
EAX
ESP
SS

Error
EIP
CS

EFLAGS
ESP
SS




