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) GICHIIRHECE - AR Btimer/afl

BEGIN_FUNC(put32)
str wl, [x0]
ret

END_FUNC(put32)

FERAMMIO , IZEGICHZ1FEE , EHtimer

#define GICD_ISENABLER (KBASE+0xE82B1100)

void plat_interrupt_init(void)

{
u32 cpuid = smp_get_cpu_id();

if (cpuid == 0)
gicv2_dist_init(Q);

gicv2_cpu_init();

/* JaHtimer */
put32 (GICD_ISENABLER, 0x08000000) ;

timer_init();
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) GICHIER{ZS3REN

{EEAMMIO , M\GICEHHISTE
RERIRBHUER

void plat_handle_irq(void)

{
u32 cpuid = 0;
unsigned int irg_src, irq;

cpuid = smp_get_cpu_id();
irq_src = get32(core_irqg_source[cpuid]);

irq = 1 << ctz1(irq_src);

#define
#define
#define
#define
#define

CORE_IRQ_BASE

COREO_IRQ_SOURCE
CORE1_TRQ_SOURCE
CORE2_IRQ_SOURCE
CORE3_IRQ_SOURCE

COREO_IRQ_SOURCE,
CORE1_IRQ_SOURCE,
CORE2_IRQ_SOURCE,
CORE3_IRQ_SOURCE

(KBASE + 0x40000060)

(CORE_IRQ_BASE + 0x0)

u64 core_irg_source[PLAT_CPU_NUM] = {

switch (irq) {
case INT_SRC_TIMER3:
handle_timer_irq(Q);

(CORE_IRQ_BASE + 0x4)
(CORE_IRQ_BASE + 0x8) break;
(CORE_IRQ_BASE + Oxc) j default:
kinfo("Unsupported IRQ %d\n", 1irq);
3
return;
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lj\:l*/é%*E) Top half
Bottom _
half tasklet | | softirq | | work queue || kernel thread
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SENRERER | BHSERENES L T ERFEESEFSRETP
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- FRRERA ->
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- R2MHMAER
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) FehandlerfIH

- (EESREMEEZR ( Exception Vector Table )

- BN RERIFERUNRERER

- RINAFEME ( Exception Vector ) , EXEREEB:

F 5 EhandlerB/ NG LS
— 7 FVBAR EL1E77EEh
— JEERERINEBUR T

- 28 (EL. IRQ. FIQ, Serror)
- BREREREFNRK
- REREMINNIEESAE ((EHVEIEE

\N—

=T

R )

41



)

jibdt

+ 03000

+ 0x080
+ 0x100
+ 0x180
+ 0x200
+ 0x280
+ 0x300
+ 0x380

+ 0x400

+ 0x480
+ 0x500
+ 0x580

+ 0x600

+ 0x680
+ 0x700
+ 0x780

S

Synchronous
IRQ
FIQ
SError
Synchronous
IRQ
FIQ
SError

Synchronous

IRQ
FIQ
SError

Synchronous

IRQ
FIQ
SError

SERKERLERIRAS

EL1
{SEFASP_ELO{EASP

EL1
{SEFASP_EL1{£4SP

ELO
E1TFAArch64 7S

ELO
1T FAArch32JR7&
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jidt LS SELERLIERIRTS

} + 0x000 Synchronous

AArch64IRET , ELOREEFELERE -

RFRIEIREIR
+ 0Ux260 ~G) EL1
+ 0x300 FIQ {EFSP_EL1{EASP
+ 0x380 SError
+ 0x400 Synchronous
+ 0x480 IRQ ELO
+ 0 1Z1TFAArch6 4R

a © (RMFELETFX. ERER
- UHREELL
e PC <- VBAR EL1 + 0x400

- ELO

+ ( It 4=
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) iR[E] ( Exception Return )

« eret IS
— ELR_EL1 ->PC,
— SPSR_EL1 -> PSTATE , k&
— PEZELO ,
_ ke

T

R

IREPCHRTS

ojfsE

-

IR
ISP_ELOE/9%
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- HARE
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IR EEERSHhandler

- Aok

—- BEMmExRPEhandlerfiitit
« iretix[g]

- REERLTX
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) ChCoreREREXRIE

.align

11

EXPORT(ell_vector ) €=

BEGIN_FUNC(set exception_vector)

adr x0, ell vector

exception_entry
exception_
exception_entry

exception_entry

exception_entry
exception_entry
exception_entry

exception_entry

exception_entry
exception_entry
exception_entry

exception_entry

exception_entry
exception_entry
exception_entry

exception_entry

sync_ellt
irq_ellt
ag ellt

error_)

sync_ellh
irq_ellh
fig_ellh

error_ellh

sync_elo_64
irq_elo 64
fig_elo_64
error_el@® 64

sync_el@ 32
irq_el@ 32
fig_el@ 32

error_el@ 32

Tomesp——yvbar_ell, x©

ret
END_FUNC(set_exception_vector)

.macro exception_entry label
.align 7
b label

.endm

PNRERENAERNBHEES
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) ChCore

.align 11

EXPORT(ell_vector)
exception_entry
exception_entry
exception_entry

exception_entry

exception_entry
exception_entry
exception_entry

exception_entry

exception_entry
exception_entry
exception_entry

exception_entry

exception_entry
exception_entry
exception_entry

exception_entry

S LIRS

Iaync_ellt:

sync_ell
irq_ellt
fig_ellt

error_ellt

sync_ellh
irq_ellh
fig_elilh

error_ellh

sync_elo_64
irq_el0 64
fig_elo_64
error_el@ 64

sync_el@_32
irq_el@ 32
fig_el® 32
error_el@® 32

handle_entry

1, SYNC_EL1t

.endm

.macro handle_entry el, type
exception_enter /F RTFREEHERR LT =/
mov x0, #\type /E O EEER 2/
mrs x1, esr_ell
mrs x2, elr_ell
bl handle_entry_c /* iBACESSEINEE, SriESE
exception_return  /* BEAEAEEBILTY +/
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) ChCoreREHMEEE

exception_enter /=

.macro handle_entry el, type

REAZEHEEALLTX */

mrs x1, esr_ell

mrs x2, elr_ell

mov x0, #\type /=

b1 handle_entry_c /#

exception_retuln VA

EESR */

iﬁEﬁCiEEﬁ%hﬂiw- ‘*VET J_:[E
REPRZEHERRI LTI */

.endm

I
L

switch (esr_ec) {
case XXX:

void handle_entry_c(int type, u64 esr, u64 elr)

< ec: SEIA (exception class)

u32 esr_ec = GET_ESR_EL1_EC(esr);

: 'HL@H%xxx

.macro exception_enter

* RIFENFT TS ZPAR */
sub sp, sp, #ARCH_EXEC_CONT_SIZE
stp x0, x1, [sp, #16 = 0]
stp x2, x3, [sp, #16 = 1]

stp x28, x29, [sp, #16 * 14]
* RIF LR T TR EARIE %/
mrs x21, sp_el0

mrs x22, elr_ell

mrs x23, spsr_ell

stp x30, x21, [sp, #16 * 15]
stp x22, x23, [sp, #16 * 16]

.endm

.macro exception_exit

MPHZA IR B R T Fas
Tdp x22, x23, [sp, #16 * 16]
Tdp x30, x21, [sp, #16 * 15]
msr sp_el0, x21
msr elr_ell, x22
msr spsr_ell, x23

MPHZARIRE E M ET7Es
1dp x0, x1, [sp, #16 = O]
Tdp x2, x3, [sp, #16 * 1]

Tdp x28, x29, [sp, #16 * 14]

add sp, sp, #ARCH_EXEC_CONT_SIZE
GREENIT </

eret

.endm
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) ZGFEA ( Syscall )

- BEITEAPZRNEFREMERANIZERFTEE
IXREITRIERSS

- RREBREAPERSEMERRZENED
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) ZRRAALN - EFERNMA

R PSR T),/
R

/

SEFEEERREY
a0 : getchar()

7

/7

) {ERICRE<

a0 : SVC #0

EAFRFRZ

K.

8

ol



) RFRAABG - EHRE

TS
=) /
N TR d SVC ( AArch64 )

7’ / INT/SYSENTER/SYSCALL ( X86)

=5

EAFRFRZ




) RFRAABG - EHRE

N FRRERR

=5

EAFRFRZ

LiRieE<
SVC ( AArch64)
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) LinuxBYERRRER

Number Name  Description Number Name Description

1 exit Terminate process 27 alarm Set signal delivery alarm clock
2 fork Create new process 29 pause Suspend process until signal arrnves
3 read Read file 37 kall Send signal to another process
4 write  Wrnte file 48 signal Install signal handler
5 open Open file 63 dup2 Copy file descriptor
6 close Close file 64 getppid  Get parent’s process 1D
7 waitpid Wait for child to terminate 65 getpgrp  Get process group

11 execve Load and run program 67 sigaction Install portable signal handler

19 Iseek  Go to file offset 90 mmap Map memory page to file

20 getpid  Get process ID 106 stat Get information about file

o4



) LinuxiBIRRSEH

- FSUBERFEREFEYER, Linuxtl$ TENRENZRZRFRE
. ZSGRANSHNERREARNRRDIE
» ptrace () AJiBERLinuxFARIRFR AER
— [ ZMNAESETdebuggerd
. HOITH
— stracelBIZEFRIEE
— ltraceﬁﬂ%ﬁ_@ﬁﬁﬁlﬂiﬁ .

SB)



) {Efstrace

int main() {
write(1, "Hello world!\n", 13);

}

$ strace -o hello.out ./hello

execve("./hello2", ["./hello2"], [/* 59 vars */]) = ©
uname({sys="Linux", node="kiwi", ...}) = ©

brk(0) = 0xca9000

brk(@xcaalc@) = Oxcaalco

arch_prctl(ARCH_SET_FS, ©xca9880) = ©

brk(@xccblc@) = Oxccblco

brk(0xccc000) = 0xcccooo

write(1, "Hello world!\n", 13) = 13

exit _group(13) = ?
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) [t : ChCoreHIfJusys exit ()
- usys_exit : {RifSRIZIECIRE]

void main(int argc, char *argv[], char *envp[])

{

printf("hello, world\n");
usys_exit(0);

void usys_exit(int ret)
{

syscall(SyS_exit, ret, O, O, O, O, O, O, 0, 0);
3

of



.align

EXPORT(ell_vector)
exception_entry
exception_entry
exception_entry

exception_entry

exception_entry
exception_entry
exception_entry

exception_entry

exception_entry
exception_entry
exception_entry

exception_entry

exception_entry
exception_entry
exception_entry

exception_entry

sync_ellt
irq_ellt
fig_ellt

error_ellt

sync_ellh
irg_ellh
fig_ellh

error_ellh

sync_el0 64
irq_el0 64
fig_elo_64

error_el@ 64

sync_el@ 32
irq_el@ 32
fig_el@ 32

error_el@® 32

) Z[9Hr : ChCoreFAfJusys exit ()

syscall(u64 sys_no, u64 arg0O, u64 argl, u64 arg2, /*

u4 ret = 0;

asm volatile ("mov x8, %1\n"
%2\n"
%3\n"
%4\n"

"svc #0\n"

"mov %0, x0\n"

"=r" (ret)

"r"(sys_no), "r"(arg0), "r"(argl), "r"(arg2),
JE e B

:IIXOII, llxlll’

IIX2II’ IIX3||’ "X4”’ ”XSH, "X6"’

);

return ret;

*/)

"X7” ,

"X8"

o8




) RRRAASRE

« AArch64fEBFFRES , 1 EBIR

— NChCore ARSI SIS FEIX0-XTEZ8 1S4
- BERGAREERSSHUNIE ?

— (EREMRATTE S, FFEERRIBEHEISEL
- [ARE : AE=RLH

— {ERSEREFT /R Tt !

— ¥8[RINULL -> kernel crash

- IEBERRZRAE -> TE2RkiE
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