/%2/2%
Keverv : Types af /f/lw(& 7;6&#157@;/

). Sgsm U Hsumes ok Next jastr

switch (tf->trapno) {

case TRAP_IRQO + IRQ_TIMER:

b if (cpunum() == 0) {
2) W% V'%W acquire(&tickslock);

ticks++;

. M2,
- h\hj 6\/&7\«1‘5 (@xﬁl'flyylal 4/\4-@/7}1417"’) 0 /m,‘ﬁrf wakeup (&ticks) ;

release(&tickslock);

= fan },Wégwwt& qul»m }Wd/% V% Efgiﬁfﬂoi

> | at adime, kemel serds EOL (end of /"m‘bm77+) when slone handli

3). Excepphons

— (oamsed v cuwrent a5t

Table 6-1. Exceptions and Interrupts

> behaine. dfte depend on the 77;7@ 7[ exepton |

- @(/@7%\,\, &W ﬁ'l)y R resumis on neet iash

X D arith op sets e overflons K. @)))
WO || 10 st ackes| excaptinns ks, OF fiag i Set
o\l"oJ b ? ‘j

——>}7aﬁg74uo% K resumis M/%(/Wj sty

Vector | Mnemonic Description Sour
#DE Divide Error DIV and IDIV instructions.
1 #DB Debug Any code or data reference.
2 NMI Interrupt Non-maskable external interru
3 #BP Breakpoint INT3 instruction.
4 #OF Overflow INTO instruction.

The INT n instruction is the general mnemonic for exe
INTO instruction is a special mnemonic for calling ove

checks the OF flag in the EFLAGS register and calls tt
INTO instruction cannot be used in 64-bit mode.)



Lontol Faw - envtr Xemel node — Switdh o a kevnel stacfe > Sawve }mafss's Stots
—> evewde handlev —  Hestoe fwwss's Stores = pehon o Ustw mvade

11704695
k?/VVla Stade = m ch:&vbm d)[@ wSer

kevrel
€ word whew CMW (rhrn oddy) ol
&ewf/t?vj K’/mb{&db
Stack Usage with Privilege-Level Change th) seffw"ﬁdt kmd 3‘}”-514 ?
Interrupted Procedure’s Handler's Stack )
Stack  ysor process’s Stack shace. ( allassteol Lo emal n D = Seuwrtv) = wser pracess Aé&/@(s
ESP Befo hane resel & wiile acess + the
Transfer to Handler nser Stacle
SS
ESP - l,uLoA— TJL *ﬂ\-ﬂ Uber Stack
EFLAGS )8 ? kewed pond
cs be Able 4o S%MQ,W‘S’
EIP
Transfer tgﬂ:;: :l:: Emor Code




Lontol Faw - envtr Kemel nmode — Swildh 4o a kevnel stacd > Save Pwa’ss's Sttt s

(£58's STNEs = jehn +o Ustr mvade
(canbe found )

trapasm.S [7; 447B

—> exewde hardlevy —  Hstoe

Uhat stots ave Saved 7

struct tr
uint64_
uint64_
uinté4_
uinté4_
uint64_
uint64_
uint64_
uint64_
uint64_
uint64_
uint64_
uint64_
uint64_
uint64_
uint64_
uint64_

/* error

uinté4_
uint64_
uint64_
uinté4_
/% SSiT
uint64_
uint64_
} __packe

rsp 1s altways pusi

ap_frame
t rax; // rax
t rbx;

T rox;

Tt rdx;

t rbp;

t rsi;

t rdi;

t r8;

t r9;

t rilo;

t rll;

t rl2;

T :rl3;

t ri4;
torlS5;

t trapno;

toerr; Somthmes );9 L, sgmﬂa\%b HW
t rip;

£ CS;

t rflags;

F ]

hed in long mode x/
t rsp;

t ss;

d;

code, pushed by hardware or @ by software */

O o0 JOOWLLSAs WN =

N R R R R R R
S VWO NOOULEWNRS®

.globl alltraps

alltraps:

push %ril5
push S%rl4
push %ril3
push %ril2
push Srll
push %rlo
push %r9

push %r8

push Srdi
push Srsi
push Srbp
push Srdx
push Srcx
push Srbx
push Srax

mov %rsp,
call trap

Fo2pat!
C
i e
Mv sane Sotes?

to resume beluushone
wbtor the ayscail | insempt/
Mﬁﬂﬂw

void trap(struct trap_frame *tf) {

—;///7~ vuinté4_t addr;
Srdi



Lontol Fav - enttr Kemel mode — Switdh o a kevnel stace > Save ymess’s Stostes
—> exewde handlev —  Hstore }m‘ws‘s's STrEs — petun +o Uty runde

LW Vector Table ]

> X3 Inlorspt Qoo Table |~ sugport

2 Toble sf 266 entres
2 oy index = intemapt #
axre Bmi‘j f’}wwﬂ(w)a%ﬁ%

Processor Interrupt
Register Vector Table

[ ]

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA > handleTimerlnterrupt() {

}

.............................. > handleDivideByZero() {

}

--------- o> handleSystemCall()

}

inibalized @ as on W"f

struct gate_desc idt[256]; ﬁrﬂﬂé‘d‘A as wﬂd M" o(ng\,

extern void xvectors[];
struct spinlock tickslock;
uint ticks;

int num_page_faults = 0;

void tvinit(void) {

ant:1; ;:Hvzj st 1 thlM

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 }\W
¥ 7 Ie] % locsted

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

(see new%)?fjc%w bemel handier Oxahupis )



vectors.S [ 20.31KiB vectorl0: ”y" e Hardley e £
edes Wi zbvw/?/‘s&mns s c
push $10 )’e"‘
1 .globl alltraps jup sULEreps trapasm.S [} 447B /w.«wﬂw
2 | .glob void trap(struct
g 1 vector®d .globl vectorll 1 .globl alltraps 5 a;::. trap_frame *tf) {
3 vector0: S S 2 alltraps: '
& push $0 push $11 3 push %rl5 if (tf->trapno == TRAP_SYSCALL) {
S push $0 i all 4 push %rl4 if (myproc()->killed)
5 i
6w avteraps ot R S push w3 .
7 .globl vectorl .globl vectorl2 6 push %ri2 syscall(); '
8 vectorl: vectorl2: 7 push %ril if (myproc()->killed)
9 push $0 push §12 8 push %rlo reiﬁiﬁf“
10 push $1 jmp alltraps 9 push %r9 } '
11 jmp alltraps .globl vectorl3 10 push %r8 4
12 .globl vector2 vectorl3: e push %rdi i:::c:agfi;;::afn?; {T
13 vector2: push $13 ~ push %rsi if (cpunum() == g‘)"{l”“:
14 push $0 imp all 13 push %rbp acquire(&tickslock);
AP craps 14 ticks++;
15 ;?ush $2 .globl vectorl4 15 p::: ::rdx wakeup(é(ticks);
16 jmp alltraps vectorl4: 16 e rex release(&tickslock);
17 .globl vector3 push $14 push S%rbx b
18 vector3: ; Y push %rax TAPEEHOLCT;
19 Sush 48 jmp alltraps 18 break;
us case TRAP_IR + .
.gl . _IRQO + IRQ_IDE:
20 nushil) g obl_\_/ectorls ;Z mmlll’srsp, %rdi ideintr();
A c ce0il):
21 jmp alltraps all trap L—:Zzz?ol(),
case TRAP_IRQO® + IRQ_IDE + 1:
P\MSM &VYV"AC/ ¢éﬂL{ ﬂm éIDT /M&) é/ Biﬂhs generates spurious IDE1 interrupts.
527; 00¢7:j:7 rea
case TRAP_IRQ® + IRQ_KBD:
kbdintr();
lapiceoi();

break;



