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Table A.1 Lot 7w AN

FE R 1IE#i21r (BEV 24 0) JA5) (BEV 1)
RIAgh. AT ARGk T OxFFFFFFFF BFC00000 OxFFFFFFFF BFC00000

TLB OxFFFFFFFF 80000000 OxFFFFFFFF BFC00200

XTLB &I OxFFFFFFFF 80000080 OxFFFFFFFF BFC00280

cache %

OxFFFFFFFF AO0O00100

OxFFFFFFFF BFCO0300

HoAt

OxFFFFFFFF 80000180

OxFFFFFFFF BFC00380

MO B IE4TIE, STATUS A {7782 BEV i 0 , OXFFFFFFFF 80000000 ik kb A 25
TLB mesf. H9e(E; 4l gshnt, STATUS ZfEssz BEV A7 4 1, OxFFFF FFFF BFCO
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R, AR, WER. AERE RO WO D i hE G247 T OXFFFF FFFF BFCO 0000
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TE T B v A [ SR N R, AN SR SR C ARG R A
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DUHiIL 275 = 32 DMRERAL
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| e int | eeeenns > il ExcCode il 0
| handle tlbn ] eeeeeeee > TLBISAUHE  ExcCode iy
| handle tlbl ] eeeeeee > TLBUSH  ExcCode fih 2
| |
| |
T hamdte oy e . FGN  ExcCodefin 8

ARG x86 1) IDT, H AR R IAT A M I G &, e — AN N 5 b
PRFE ) Ak

Sk HEfE T, CPU < H 34 CAUSE 75 /4% (1) ExcCode 1 (6:2) x4 0, HmA ST
SRR handle int.

ExcCode £ O i, FZJEgeiifiliad Jyh i, BARR AW, 025 CAUSE %5 f7 &+
(1 IP 47 (15:8, IP7-IPO)XKAliid. MEffrp Wi LNy, CPU SoAR¥E Wi 5 ok, B
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CAUSE Z IPfi. IPAr3k 847, HHALX M. —AHilr.

Table A.2 CAUSE 2 IP {i6f by H1 I

5

g 2E K, 8 ANHHR & O R

IPO BRAT R PREAH]

IP1 A PREAH]

IP2 T - rh JEAR F A i s v
IP3 T A e (3

IP4 B A e (3

IP5 fEF iy I8259A 1l
IP6 TR i Perfcounter it}
IP7 IS e Timer 117

IP6, IP7 #F/& CPU ™.

ATRAER], MR N 1% XA CLUBERE ) -

s

"

1. H P bgt)n, sy 8042 M /Erbilr, it 18259A 7E CPU IR W5 I E, SIS

2. CPU H3hix & CAUSE 1) ExcCode {4 0, IP5 2y 1, Jilbs 23 A 7 i A

OxFFFFFFFF 80000180

3. AL T A e N AR 1] 5 e i A PR T, AR ExcCode FIMEZR 5| i Ab #i
(exception handlers), K #0557 MALBFYT L handle int, JfBk#:l 2

4. handle_int #¥s CAUSE 2 IP AZfRI{ELBIEHE 21 - 742 il 4% 8259A AH G ) Wy A B v %t

do nb2005 8259
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5. do nb2005 8259 i{%HY 8259A ~ In-Service Register (ISR, &5 x86 2%
5, X86 & 1 8259A Tk W5 ik A H) , TR AR ) v AT B kS, ki
H do_ IRQ i AAH Y ) o W Ab BEER Y o

A LA R A S A B A RAR S M, R B R

< HLFELE >

reEED 1EE R TLE Eif «TLE BEif Hith cache ¥&ix

kR TLE {#24d TLBERE o Rk
CPU B BoRoA DR bonito SER
E{FiBchlrin g0z EF IDETFAERSE EFIEMED usERE. FIFES
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B. WA T

B.1 mfLoudsw i A gIuEie

SGIREER - NI E )L/ E S A (VAS B
[arch/mips/kernel/traps.c]
void _ init trap init()

{

set handler(0x180, &except vec3 generic, 0x80);

set _handler JRE X 1%
void _ init set handler (unsigned long offset, void *addr,
unsigned long size)
{
memcpy( (void *) (ebase + offset), addr, size);

flush icache range(ebase + offset, ebase + offset + size);

RESk set handler 5¢ A 2K addr &b, Kk size S35 AL P &2 I 2145 € 1)
FHANOAL . LB HER e N fmfs i, 1 xTLB FIHH 0x100, EHFW A
0x180; H _AZHCH IR HIfRE: AT EEHIRAN . Hrh ebase &4
S JRAR R, 32 ALAKE R A 0x8000 0000, FFiIHL, FEASEIILSE T A FER K
FEAREEEE 128 bytes. TIiiE A HiIF] 0x8000 0180 Ak Eft4:

except vec3 generic AR AEET, & XT:
[arch/mips/kernel/genex.S]
/*

* General exception vector for all other CPUs.
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*

* Be careful when changing this, it has to be at most 128 bytes

* to fit into space reserved for the exception handler.
*/

NESTED (except vec3 generic, 0, sp)

.set push
.set noat
mfcO kl, CPO_CAUSE

andi k1, k1, Ox7c
#ifdef CONFIG_64BIT
dsll ki, k1, 1
#endif
PTR L k0, exception handlers(kl)
jr kO
.set pop

END(except vec3 generic)

KBTS TiRe R : B cause i ff48 < ExcCode fH, XJaBk4% 2
exception_handlers+ExcCode*4 A, J1& ExcCode Jj cause 7 ffarffifi 6:2,
Itk CAUSE & 0x7c /& ExcCode*4. 64 i I, ¥EHKEN 8 Bytes, R RIEFIR
738 Bytes, WZE5MHEA ExcCodex*8, [KILE A 32 fri3Ent b HAARB 147,

cache #iRALWIGML, T
[arch/mips/mm/c-rdk.c]

void  init r4k cache init()
{

set uncached handler(0x100, &except vec2 generic, 0x80);
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K4 cache #{&H ITLA cache i) KSEGL EiANGER T, W cache iR abPRFE AL T
KSEG1 =~ 0xAG000000 + 0x100 it, KJEH A% 128 Bytes, SiAbHfRfF Y

except_vec2 generic, & X T

[arch/mips/mm/cex-gen.S]

LEAF (except vec2 generic)

.set noreorder
.set noat

.set mips0

/*

* This is a very bad place to be. Our cache error
* detection has triggered. If we have write-back data
* in the cache, we may not be able to recover. As a
* first-order desperate measure, turn off KSEGO cacheing.
*/
mfcO k0,CP0_CONFIG
1i k1,~CONF_CM CMASK
and kO0,k0,kl1
ori k0,k0,CONF_CM UNCACHED

mtcO kO,CPO_CONFIG

/* Give it a few cycles to sink in... */
nop

nop

nop

J cache _parity error
nop

END (except vec2 generic)

74h set uncached handler & X F:

[arch/mips/kernel/traps.c]
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void _ init set uncached handler (unsigned long offset, void
*addr, unsigned long size)

{
#ifdef CONFIG_32BIT

unsigned long uncached ebase
tendif
#ifdef CONFIG_64BIT

KSEG1ADDR (ebase) ;

unsigned long uncached ebase

#endif

TO_UNCAC (ebase) ;

memcpy ( (void *)(uncached ebase + offset), addr, size);

H KSEG1ADDR (1% H TH#MEht ebase #4k h*fM[¥l uncached EXiENE (32bit
Nk KSEG1) . 32bit  ebase 5 Ox8000 0000 /i KSEG1ADDR(ebase) HI{E N
OxAOG00 0000,

DL b2 — 2B A B, n) LU B RES 300 AL PR RS B o¢ i) D e AT L Ao g, FLIQ
PR HI7E 128 Bytes, 32 5582 LA HAHEMHM tlb refill HHAHMF, A
BRI IERE, FAA SR, M — 2R A SR, ARG L HIR R N AL .
teandets 2E #) tlb_refill_handler w2 tifz T arch/mips/mm/tlbex.c ¥
build r4000 tlb refill handler REFIGEALI BEAZ RN . 2T A REUGX Fh 7
i, FEGEPUAENE P I B A GE & &M MIPS 51 tlb refill handler ,
BT 2% SIS Ol 2, A PR 1 25 A1 4 12 1 772U D AN RE T A2 75 2K

Author: Dajie Tan <jiankemeng@gmail.com>



MIPS Linux ¥ 1 WrAXhi5 7 4 11

B.2 i ]S AL BRI AL

751 1 PR e AL PR ) 2 M e AT TR 21, HOH CAUSE A7 7 #3 1) ExcCode 5| ikl
& ab PR exception handlers, & X T

[arch/mips/kernel/traps.c]

unsigned long exception_handlers[32];

SEfm BN, B ICER AR AL PR Rk o 4R 1K IR U] oR £
trap init()H"H5Ehk:

[arch/mips/kernel/traps.c]
void init trap init(void)

* Setup default vectors
*/
for (i = 0; i <= 31; i++)
set except vector(i, handle reserved);
set except vector (0, handle int);
set except vector(l, handle tlbm);
set except vector(2, handle tlbl);

set except vector(3, handle tlbs);

set except vector(4, handle adel);

set except vector(5, handle ades);

set except vector(6, handle ibe);
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set except vector(7, handle dbe);

set except vector(8, handle sys);
set except vector(9, handle bp);

set except vector (10, handle ri);
set except vector(ll, handle cpu);
set except vector (12, handle ov);
set_except vector (13, handle tr);

if (cpu_has fpu && !cpu has nofpuex)

set_except vector(1l5, handle fpe);

set except vector (22, handle mdmx);

if (cpu_has_mcheck)

set_except vector (24, handle mcheck);

if (cpu_has mipsmt)

set except vector (25, handle mt);

if (cpu_has_dsp)
set except vector (26, handle dsp);

M T 7% exception handlers [f] set except vector & X T [F—A3CffH:

void *set except vector(int n, void *addr)

{

unsigned long handler = (unsigned long) addr;

Author: Dajie Tan <jiankemeng@gmail.com>
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unsigned long old handler = exception handlers[n];

exception handlers[n] = handler;
if (n == 0 && cpu has divec) {
*(volatile u32 *)(ebase + 0x200) = 0x08000000 |
(0x03ffffff & (handler >>
2));
flush icache range(ebase + 0x200, ebase + 0x204);

}

return (void *)old handler;

BRIUTT 50 ) T2 B AR R AL R ) e AE B R B bl addr TR ZS
exception_handlers [FJJCFE no i n A4 0 BLJ cPU HARRIZ AT IN, LT LA,
EAHIG 2B 85, FAIA D, BRI,

e LA E S, N HEEH handle reserved Mm%/ exception handlers, A
JEMRIREL 7S 0~13 5 7 W HAL BEpR AL, R 5 AR % MIPS CPU HIRF sl B A AH IV (1 A 34 R 2
WmAA Fpu HEA FPU R ) MIPS CPUIMAFEJG# 15 ) handle fpe. Jiith 2E ) 32

5795 (CAUSE Z ExcCode ) Z & X H:
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Table A.3 CAUSE  ExcCode {1

ExcCode Mnemonic Description

0 Int el
1 Mod TLB B854
2 TLBL TLB 5% (B idE 2
3 TLBS TLB 7% (f-if)
4 AdEL HUHEES DR (REE R 2D
5 AdES bR DR RN fEfk)
6 IBE MR (RS
7 DBE B (B
8 Sys ARG
9 Bp T i S
10 RI TREA TR 2 7
11 CpU AL BRES AN AT FH i
12 Ov SR H
13 Tr Fa B S
14 TR B
15 FPE eI

16~22 3
23 WATCH

24~30 TR B
31 TR B

Fiih, & handle int fEfEHBEARMBM-EGHIC, B REAERAE GG
RIS FEPIEA exception handlers[0]. LAIEth 2E M mini PC bl
arch/mips/godson/godson2e/irqg.c Hifjff] set except vector(0,
godson2e handle int); EiXE ) godson2e handle int.

1~3 S 4 ¥ K%l handle tlbm, handle tlbl, handle_tlbs, 5
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tlb_refill handler M[Fl, JREfE arch/mips/mm/tlbex.c 173l
build r4000 tlb modify handler(), build r4000 tlb load handler(),
build r4000 tlb store handler() 4.

FLAh W)U B % BUILD HANDLER “Ef:

[arch/mips/kernel/genex.S]

356 BUILD HANDLER adel ade ade silent /* #4  */
357 BUILD HANDLER ades ade ade silent /* #5 */
358 BUILD HANDLER ibe be cli silent /* #6  */
359 BUILD HANDLER dbe be cli silent /* #7  */
360 BUILD HANDLER bp bp sti silent /* #9 */
361 BUILD HANDLER ri ri sti silent /* #10 */
362 BUILD HANDLER cpu cpu sti silent /* #11 */
363 BUILD HANDLER ov ov sti silent /* #12 */
364 BUILD HANDLER tr tr sti silent /* #13 */
365 BUILD HANDLER fpe fpe fpe silent /* #15 */
366 BUILD HANDLER mdmx mdmx sti silent /* #22 */
367 BUILD HANDLER watch watch sti verbose /* #23 */
368 BUILD HANDLER mcheck mcheck cli verbose /* #24 */
369 BUILD HANDLER mt mt sti verbose /* #25 */
370 BUILD HANDLER dsp dsp sti silent /* #26 */
371 BUILD HANDLER reserved reserved sti verbose /* others

*/

Fenilh, 8- 5m% (HT R BAMH BUILD_HANDLER )77 /EM

% BUILD_HANDLER & X T[] —3CffHr:

352 .macro BUILD HANDLER exception handler clear verbose
353 __BUILD HANDLER \exception \handler \clear \verbose
int

Author: Dajie Tan <jiankemeng@gmail.com>
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354 .endm

% __ BUILD HANDLER JN X T [l—3CffH:

337 .macro _ BUILD HANDLER exception handler clear

verbose ext

338 .align 5

339 NESTED (handle \exception, PT_SIZE, sp)
340 .set noat

341 SAVE_ALL

342 FEXPORT (handle \exception\ext)
343 __BUILD clear \clear

344 .set at

345 __BUILD \verbose \exception
346 move a0, sp

347 jal do \handler

348 j ret from exception

349 END(handle \exception)

350 .endm

351

NESTED 5 X T:

[include/asm-mips/asm.h]
/*
* NESTED - declare nested routine entry point

*/

#define NESTED(symbol, framesize, rpc) \
.globl symbol; \
.align 2; \

Author: Dajie Tan <jiankemeng@gmail.com>
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.type symbol, @function; \
.ent symbol, 0; \
symbol: .frame sp, framesize, rpc

BEM T E—ARECLE X, R frame g, AEILEENEAT R EGH A -

% SAVE_ALL Ml TORfr L NI, BIORAFILF T A A A5 d . IXAFATNR ST Y P

W

FEXPORT & X T

[include/asm-mips/asm.h]

/*
* FEXPORT - export definition of a function symbol
*/

#define FEXPORT (symbol) \
.globl symbol; \
.type symbol, @function; \
symbol:

FH TR KBTS symbol, W LUE BT HI{E NESTED LA H .globl #. type &
X T HFF5 handle \exception, HI{/EXHZE X T PREST 5
handle \exception\ext, tLH'\ext 7EiiHI BUILD HANDLERZ{%A int, X
M exceptionlI’j BUILD_HANDLER f&ififfJ5 —Z%: adel, ades %%. Sifp L
K T 2 MRS, b adel Affl, —& handle ades, —N

handle ades int.

A 34347 XM T —4% _ BUILD clear \clear X/ %4li BUILD HANDLER
W25 3 NS EIMAFE AFER. M 356~371 1715 BUILD HANDLER [ FH P B ATA
WA 3 NSHIH 4, 29k sti, cli, fpe, ade. Ni:

291 .macro _ build clear_ sti
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292 STI # T3 T by

293 .endm

294

295 .macro _ build clear cli

296 CLI # K A1 T e

297 .endm

298

299 .macro _ build clear fpe

300 cfcl al, fcr3l #IOF R A AF A A T al

301 1i a2, ~(0x3f << 12) #1% fer31 1 MASK 1H

302 and a2, al #lf £cr31 (1) 17~12 47

303 ctcl a2, fcr3l #FHT 5N fer3l

304 STI # T e ik

305 .endm

306

307 .macro _ build clear ade

308 MFCO t0, CP0O_BADVADDR #H{ BadvAddr H{E

309 PTR_ S t0, PT BVADDR(Sp) # 5 NS HH 1) BadvAddr {75
310 KMODE # I E cause ML, HEAN PR
311 .endm

ALERIHMAE 2K build clear cli/sti, SEfr B#ESMIAN%: cLI/sTI I,
o B 25 R W R T S R . Hodf cn1, sTI, KMODE #B%E X T include/asm-

mips/stackframe.h.

.macro CLI

#if !defined(CONFIG MIPS MT SMTC)
mfc0 t0, CPO_STATUS # I status MIMH
1i tl1, STO_CUO | Ox1f # 0x1000001f Atl

or tO0, tl
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xori t0, Ox1f $ ICHALE o, HAtf AR

mtcO t0, CPO_STATUS # T A status

#else /* CONFIG MIPS MT SMTC */

/*
/*

/*
* For SMTC, we need to set privilege
* and disable interrupts only for the
* current TC, using the TCStatus register.
*/
mfco t0,CP0_TCSTATUS
Fortunately CU 0 is in the same place in both registers */
Set TCUO, TMX, TKSU (for later inversion) and IXMT */
1i tl1l, STO _CUO | 0x08001c00
or tO0,tl
/* Clear TKSU, leave IXMT */
xori t0, 0x00001800
mtcO t0, CPO_TCSTATUS
ehb
We need to leave the global IE bit set, but clear EXL...*/
mfcO t0, CPO_STATUS
ori t0, STO_EXL | STO0_ERL
xori t0, STO_EXL | STO_ERL

mtcO t0, CPO_STATUS

#endif /* CONFIG MIPS MT SMTC */

irq disable hazard

.endm

TATATL sMTC IIEDL, WEH Hl22x (il 7. o iR ¥ status HAF

A5l cu sk h ox1, K/xcpo ;s {Kfify (KSU ERL EXL IE)#\E N 0, MNP
il (RSU=00), Z51LH1K (IE=0). /5l irq disable hazard NE—"7%, & XT
include/asm-mips/hazards.h, S{ERFEAFE MIPs AbPEES, MHAFBIHER
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CPO 542 . HL CcPU I MIPS 10000 C& e/ 2R T cro B,

irq disable hazard M —/23%,

.macro STI

#if !defined(CONFIG MIPS MT SMTC)

mfc0 t0, CPO_STATUS # M status MME

1i tl1, STO _CUO | Ox1f # 0x1000001f Atl

or +t0, tl

xori t0, Oxle # AL5~17% 0, fL0E 1, HAMMAL
mtcO t0, CPO_STATUS # T A status

#else /* CONFIG_MIPS MT SMTC */
/*
* For SMTC, we need to set privilege
* and enable interrupts only for the
* current TC, using the TCStatus register.
*/
ehb
mfcO t0,CP0_TCSTATUS
/* Fortunately CU 0 is in the same place in both registers */
/* Set TCUO, TKSU (for later inversion) and IXMT */
1i t1, STO CUO | 0x08001c00
or tO0,tl
/* Clear TKSU *and* IXMT */
xori t0, 0x00001c00
mtcO t0, CPO_TCSTATUS
ehb
/* We need to leave the global IE bit set, but clear EXL...*/
mfcO t0, CPO_STATUS
ori t0, STO0_ EXL

Xori t0, STO0_EXL

Author: Dajie Tan <jiankemeng@gmail.com>
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mtcO t0, CPO_STATUS
/* irq enable hazard below should expand to EHB for 24K/34K
cpus */
#endif /* CONFIG_MIPS MT SMTC */
irqg_enable hazard

.endm

HIAE sMTC #7r, 5 cnI B, iARrZE R 2B ALs~1 8T 0, fiL0E 1. B
WAz (RSU=00), FF/EHHr(1IE=1).

.macro KMODE
#ifdef CONFIG MIPS MT SMTC
/*
* This gets baroque in SMTC. We want to
* protect the non-atomic clearing of EXL
* with DMT/EMT, but we don't want to take
* an interrupt while DMT is still in effect.

*/

/* KMODE gets invoked from both reorder and noreorder code

*/
.set push
.set mips32r2
.set noreorder
mfcO v0, CPO_TCSTATUS
andi vl, v0, TCSTATUS IXMT

ori v0, TCSTATUS_ IXMT

mtcO v0, CPO_TCSTATUS

ehb

DMT 2 # dmt vO0
/ *

Author: Dajie Tan <jiankemeng@gmail.com>
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* We don't know a priori if ra is "live"
*/

move t0, ra

jal mips_ihb

nop /* delay slot */

move ra, t0

#endif /* CONFIG_MIPS MT SMTC */

mfcO t0, CPO_STATUS

1i t1, STO CUO | Oxle # 0x1000001le A tl
or t0, tl

Xori t0, Oxle

mtcO t0, CPO_STATUS

$ifdef CONFIG_MIPS_MT SMTC
ehb
andi v0, v0, VPECONTROL TE
beqz v0, 2f
nop /* delay slot */

emt

mfcO v0, CPO_TCSTATUS

/* Clear IXMT, then OR in previous value */

ori voO, TCSTATUS IXMT

xori v0, TCSTATUS IXMT

or vO0, vl1l, vO

mtcO v0, CPO_TCSTATUS

/ *
* irq disable_hazard below should expand to EHB
* on 24K/34K CPUS
*/

.set pop

#endif /* CONFIG_MIPS MT SMTC */

Author: Dajie Tan <jiankemeng@gmail.com>



MIPS Linux 5 F KA 70 4t 23

irq disable hazard

.endm

AR RGO AE sMTC #14r, 5 sTI R, AR fLs5~1 8 R T 0, HAMI AL,
Bl AR (RSU=00) .

¥%7G  BUILD HANDLER [ NI, 345172 —AMlilhz:, HARYEH 4 NS HE w2
HATEN—efE B, HAG ML verbose fll silent. A verbose NIjj&—25%:

313 .macro _ BUILD silent exception
314 .endm

3 verbose | iy :
320 .macro _ BUILD verbose nexception
321 LONG L al, PT EPC(sp)

322 #ifdef CONFIG 32BIT

323 PRINT("Got \nexception at %081x\012")
324 #endif

325 #ifdef CONFIG 64BIT

326 PRINT("Got \nexception at %0161x\012")
327 #endif

328 .endm

__ BUILD_HANDLER [f]346~34817, NIDyZ.GElsr, AUiif) Szl 7 — Sl s T
16, FLXENK sp MEME A do \exception [ 1S4, K5 jal A

do \exception, &[5 H¥EHkF| ret from exception #HAT—EEHE TAE. Kt
HIERDIRESEIESE do \exception H, WIHEHTIRY adel, ades #BA do_ade,

HiE XF arch/mips/kernel/unaligned.c

END @ X F[F—ASAH
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/*
* END - mark end of function
*/
#define END(function) \
.end function; \
.size function, .-function

" LUAES], X arch/mips/kernel/genex.S W EAEHET AN — R 5K 75 LB
B R EL G except vec3 generic, BAR % handle ades,
handle adel %%,

NI B R SN s UIMIOCH 0 5 Pl # ALK £ handle_int, SRS
R 8 57 AL B % handle_sys.
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MIPS Linux ¥ 1 WrAXhi5 7 4 25

B.3 rhii i AbPE

oW R AL BRI & handle int, H5HARMEE(FESEHAHIG, A IR GEER AT
G HRIWGEHAARS L E A A exception handlers[0]. #IUW.Ls 2E F#3k mini PC
F3iff arch/mips/godson/godson2e/irg.c HiiH] set except vector (0,
godson2e handle int), HBiKEH N godson2e handle int.

[arch/mips/godson/godson2e/irg.c]

void  init arch init irqg(void)

/* Sets the first-level interrupt dispatcher. */
set except vector(0, godson2e handle int);

Hr godson2e handle int & X T:

[arch/mips/godson/godson2e/int-handler.S]

/*

*

godson2e handle int:

* We check for the timer first, then check PCI ints A and D.

*

Then check for serial IRQ and fall through.
*/

.set noreorder

.align 5

NESTED(godson2e _handle_int, PT SIZE, sp)

.set noat
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SAVE_ALL
CLI
.set at
/*
* Get pending interrupts
*/
mfcO t0,CP0_CAUSE
mfcO t2,CP0_STATUS
and t0,t2
andi tl, t0, STATUSF_IP7
bnez tl, 11 cputimer irq

#ifdef CONFIG PERFCTR

andi tl, t0, STATUSF IP6
bnez tl, 11 perfctr irq
tendif
andi tl, tO, STATUSF_IP5
bnez tl, 11 8259 irq
andi tl, t0, STATUSF_IP2
bnez tl, 11 nb2005 irqg
.set reorder

11 spurious_irq:

/* wrong alarm or masked ...
j spurious_interrupt
nop

END(godson2e_handle int)

Author: Dajie Tan <jiankemeng@gmail.com>

TRAr R
R H

get pending interrupts
get enabled interrupts

isolate allowed ones

/* cpu timer */

/* cpu performance ov*/

/* int3 hardware line */

/*int0 hardware line*/

*/
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.align 5

11 cputimer irgq:

1li a0, 63

move al, sp
jal do IRQ

j ret from irqg

#ifdef CONFIG_ PERFCTR

11 perfctr_irq:

li a0, 62

move al, sp
jal do IRQ

j ret from irq

#tendif

11 8259 irq:
1i t0, 0xbfd00000 # 0xbfd00000 4 I/0 H)ALHAE
b t2, 0x20(t0) # 1L 0x20 il

lb t3, 0xa0(t0) # £ 0xa0 il
sll t3, t3, 8

or t2, t2, t3 # &
move a0, t2
move al, sp

and a0, Oxfffffffb; # HEERHTES IR 55
jal do nb2005 8259
nop

j ret from irq # b (o] B

11 nb2005 irqg:

move a0, sp
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jal bonito_irqgdispatch

j ret from irq

godson2e_handle_int ZE.-F 6 HWHACIE 28 . HE e M savE_ALL %,
RAF LR, EAEE T

[include/asm-mips/stackframe.h]
.macro SAVE ALL
SAVE_SOME
SAVE AT
SAVE_TEMP
SAVE_ STATIC

.endm
NN EA R, #E FF— 3

.macro SAVE_SOME

.set push

.set noat

.set reorder

mfcO k0, CPO_STATUS

sll k0, 3 /* extract cu0 bit */

.set noreorder

bltz k0, 8f # k0 /DT 0 Clrfish 1) o A AZREE
move k1, sp

.set reorder

/* Called from user mode, new stack. */
get saved_sp
8: move k0, sp

PTR_SUBU sp, k1, PT SIZE # PT SIZE=sizeof(struct pt regs)

LONG S k0, PT R29(sp) # 32bit LONG S = sw
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LONG S $3, PT R3(sp)

/ *
* You might think that you don't need to save $0,
* but the FPU emulator and gdb remote debug stub
* need it to operate correctly
*/

LONG_S $0, PT RO(sp)

mfcO vl, CPO_STATUS

LONG_S $2, PT_R2(sp)

LONG S vl, PT STATUS(sp)

#ifdef CONFIG MIPS MT SMTC

/ *

* Tdeally, these instructions would be shuffled in

* to cover the pipeline delay.

*/

.set mips32
mfcO vl, CPO_TCSTATUS
.set mips0

LONG S vl1, PT TCSTATUS(sp)
#endif /* CONFIG_MIPS MT SMTC */
LONG S $4, PT R4(sp)
mfcO vl, CPO_CAUSE
LONG_S $5, PT R5(sp)
LONG_S vl1, PT CAUSE(sp)
LONG_S $6, PT R6(sp)
MFCO vl, CPO_EPC
LONG S $7, PT R7(sp)
#ifdef CONFIG 64BIT
LONG_S $8, PT R8(sp)
LONG_S $9, PT R9(sp)
#endif

Author: Dajie Tan <jiankemeng@gmail.com>
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LONG S vl, PT _EPC(sp)

LONG S $25, PT R25(sp)
LONG S $28, PT R28(sp)
LONG S $31, PT R31(sp)

ori $28, sp, THREAD MASK # THREAD MASK = PAGE SIZE-1
xori $28, _THREAD MASK

.set pop

.endm /* SAVE SOME end */

HrhJFih b % get_saved_sp:
.macro get saved sp /* Uniprocessor variation */
$ifdef CONFIG 64BIT
lui k1, shighest(kernelsp)
daddiu k1, %higher(kernelsp)
dsll kl, k1, 16
daddiu k1, %hi(kernelsp)
dsll k1, k1, 16
telse
lui k1, %hi(kernelsp)
#endif
LONG L k1, %lo(kernelsp)(kl) # B 4ardbfe Nz RERAN k1

HF 32bit {il4;, kernelsp A 5%l fAHCE iR AR LE. get saved sp
RN T ERE N AZAR P R TN k1

73k SAVE_SOME Z IR HE 7y (OFREktaitsr) , HARME STATUS /4% 3 ALAIME, Il
A PR, R, YIS N R, S E B 2IhR S 8 kb 5 N RN 7E N
e LAR1F s0, $2, $3, $4~$7, $8~$9(64bit), $25, $28, $29, $31,

STATUS, CAUSE, EPC [fIfH. {RAFUFIMEIELF/ENZAR El— struct pt_regs 454
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.macro SAVE AT

.set push

.set noat

LONG S $1, PT R1l(sp)
.set pop

.endm

% SAVE_AT S{EfR(F $1 HIME T AR L.

.macro SAVE TEMP

mfhi vl # I hi A AFARIMEA v
#ifdef CONFIG_32BIT

LONG_S $8, PT R8(sp)

LONG_S $9, PT R9(sp)
#endif

LONG_S vl, PT HI(sp)

mflo vl

LONG S $10, PT R10(sp)

LONG S $11, PT R1l1l(sp)

LONG S vl, PT LO(sp)

LONG S $12, PT R12(sp)

LONG S $13, PT R13(sp)

LONG S $14, PT R14(sp)

LONG S $15, PT R15(sp)

LONG_S $24, PT _R24(sp)

.endm
%. SAVE_TEMP E{EfRff $8~$9(32bit), $10~$15, $24, hi, lo, MK T

SAVE_SOME HJr{RAFIHEELEA AR AW A A7 4, WD T A A28 208 LY temp % 7F
#ro
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.macro SAVE_ STATIC

LONG_S $16, PT R16(sp)
LONG S $17, PT R17(sp)
LONG_ S $18, PT R18(sp)
LONG S $19, PT R19(sp)
LONG S $20, PT R20(sp)
LONG S $21, PT R21(sp)
LONG S $22, PT R22(sp)
LONG S $23, PT R23(sp)
LONG_S $30, PT R30(sp)

.endm

% SAVE_TEMP ES{EfRff $16~$23, $30 [WfH, XN T#H 8L N static HArds

K, SAVE_ALL X% S 72 AT St RE N AZ AR EORAFE B R SC, B DRAF I Bl 45 4 i e
YT include/asm-mips/ptrace.h [f]struct pt_regs Hiiid:
struct pt regs {
#ifdef CONFIG_32BIT
/* Pad bytes for argument save space on the stack. */
unsigned long pad0[6];
tendif

/* Saved main processor registers. */

unsigned long regs[32];

/* Saved special registers. */
unsigned long cp0_status;
unsigned long hi;

unsigned long lo;

unsigned long cp0_ badvaddr;

unsigned long cp0_ cause;
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unsigned long cp0_epc;

#ifdef CONFIG_MIPS MT_SMTC
unsigned long cpO tcstatus;
unsigned long smtc pad;

#endif /* CONFIG_MIPS MT SMTC */

}i

H AW R E (W PT R10) , HE X T arch/mips/kernel/asm-offsets.c
(1K 41 output ptreg defines 2z

&% godson2e_handle_int fE N, VEES| CAUSE [f] TP (15:8) 5 STATUS [ i

PRz IM(15:8) HAL T 15:8, DL HZEM SR BAHRN 1P 2. 7% Table A.2, ¥
fEAE T IR, cPu Sl T WT{E 5 kI, E CAUSE ZFfFas XTI IP A4 1. PAthrE
AL R A, RS, R RS AR R ORI, #am M ORAyE 1 ERSC, 2Ek T
Wiy D14 BN S, TR TP 47 R AT Bk B AH Y 0 AL B bR B

IP7 M1, Wehdikr, EESETRHEE S 63 EANE —IS%, KRISHAENE NS
VI do TRQ BV IE K I3 [0 H b 1 A 2 1R 4

IP6 4 1 W, PEREVIEES R, B WNEIE S 62 1N — S8, FRIBHAE N
240, A do TRQ RN GE Y. [y o By g i Ak B o 54

IP5 A LI, |WifE S RE ThWistilss 82594, M 5E Al S2HUM i 8259A 1) IRR1H,
GHE R, 1ENE NS HULE% 2 X T arch/mips/godson/godson2e/irqg.c K]
do_nb2005_8259, {EX T, — X2 B 16 DTS, 2R JEHER Y
W IE 5154 do IRQ. Ml —f), IbAbE LI 8259A (1) IRR A, K HIWr HLAK
Wr AN GG 8259A B A INTA(E S, A1 4iMlir2 (poll command), AJLLH]
Z L E| TSR WME, EXANATLLEIZEATHE X T include/asm-mips/i8259.h 1)
18259 irqg eR#, FREX ISR AMEAHIMTHARK P b G,  (ROfTiRA N C & B
A 18259 irg KIKHUH AR
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34

IP2 N 1IN, TiE Tk B AL A E R s dil4F bonito, JWHEAE X T
arch/mips/godson/godson2e/irqg.c [f] bonito irqgdispatch, {EHAEEUZH
Wz il 4 0 TSRAE, BP AT AR Ay, SRR N R BE 1E 51425 do IRQ.

KT ngiEa S, Hivkd 2B P& B3R & IXFER:

0~15 XN 8259A ) 16 AN Il (SEfr AR N 15, ) IR2 H 450

16~47
56~63

X I A6 A0 R R4 i 11 32 A A
XN, MIPS CPU 1) 8 NI, TEMMMZ 62, 63

HT AL R B S AP BBk B ret from irg, XAMFEE T

[arch/mips/kernel/entry.S]
FEXPORT (ret_from exception)
preempt stop

FEXPORT (ret from irq)

LONG L tO0, PT STATUS(sp)
andi t0, t0, KU _USER
beqgz t0, resume_kernel

resume_userspace:
local irq disable

LONG L a2, TI FLAGS($28)

andi t0, a2, _TIF WORK MASK
bnez t0, work pending
3 restore all

#ifdef CONFIG PREEMPT
resume_kernel:

local irq disable

Author: Dajie Tan <jiankemeng@gmail.com>

returning to kernel mode?
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RO AT LN Thread
Information Flags Fri&
BIEA TG GO (Z W include/
asm-mips/thread info.h)
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lw t0, TI_PRE COUNT($28) # TR TN 0
bnez t0, restore all # A0, wtEEw
need resched: # 40, DT I R A

LONG L t0, TI FLAGS($28)

andi tl, t0, TIF NEED RESCHED

beqgz tl, restore_all

LONG L t0, PT_STATUS(sp) # P A B R A O
andi t0, 1

beqz t0, restore all # ORI, D[

jal preempt schedule irqg #

b need resched

#endif

work_pending: #a2 O YHTZREN TI_FLAGS
andi t0, a2, TIF NEED RESCHED # &7 ZiffE?
beqgz t0, work notifysig # ATE

work resched:

jal schedule # A

local irq_disable # make sure need resched and
# signals dont change between
# sampling and return

LONG L a2, TI FLAGS($28)

andi t0, a2, TIF WORK MASK
beqz t0, restore_all
andi t0, a2, _TIF NEED RESCHED
bnez t0, work resched
work notifysig: # deal with pending signals and

# notify-resume requests
move a0, sp

1i al, O
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jal do _notify resume # a2 already loaded

J resume_userspace

do notify resume & X T arch/mips/kernel/signal.c, HTlHIYATZRFEME
W eidT. NEE R M T35 restore_all:

FEXPORT (restore all) # restore full frame
#ifdef CONFIG_MIPS_MT_ SMTC
/* Detect and execute deferred IPI "interrupts" */
move al,sp
jal deferred smtc_ ipi
/* Re-arm any temporarily masked interrupts not explicitly "acked"
*/
mfcO v0, CPO_TCSTATUS

ori v1, v0, TCSTATUS IXMT

mtc0 vl, CPO_TCSTATUS
andi v0, TCSTATUS IXMT
ehb

mfcO t0, CPO_TCCONTEXT
DMT 9 # dmt t1

jal mips_ihb

mfco t2, CP0O_STATUS
andi t3, t0, 0xff00
or t2, t2, t3

mtcO t2, CPO_STATUS
ehb
andi tl, t1, VPECONTROL_TE

beqz tl, 1f
EMT

mfcO v1l, CPO_TCSTATUS

/* We set IXMT above, XOR should clear it here */
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xori vl, vl, TCSTATUS IXMT
or vl1, v0, vl
mtcO vl, CPO_TCSTATUS
ehb
xor t0, tO0, t3
mtcO t0, CPO_TCCONTEXT
#endif /* CONFIG_MIPS MT SMTC */
.set noat
RESTORE TEMP
RESTORE AT
RESTORE STATIC
FEXPORT (restore partial) # restore partial frame
RESTORE_SOME
RESTORE_SP_AND RET

.set at

IHANK L sMTC {15 )E, RESTORE _TEMP, RESTORE AT, RESTORE_STATIC,
RESTORE_SOME M ICHAT 5 TRAFAHRE W (M1 S 384%, 5 ) RESTORE_SP_AND_RET ]
TWER DR SRR, E ST

[include/asm-mips/stackframe.h]

.macro RESTORE_SP_AND_RET

LONG L sp, PT R29(sp) ¥ R ORI R FRER
# HIGH L sp, PT_HI R29(sp) /* don't do this! sp has

changed. */

.set mips3

eret # FH AR A
.set mips0

.endm

eret PUT 2 NMEE, —N1E status Z EXL AL, —NEkEL 2 EPC $5 0 ) REAL .
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a0 Ak ELN,  MIPS CPU JIT 58 s 84«

1. ¥ EPC Hi5 1 4 i IE/E AT HIFE %, DAMIIR [ 2
2. B STATUS () EXL AR 1 (GHLAlAA )

3. W CAUSE i ExcCode {74 0, +81H A K

4. B B m e g N

BRI, >4 STATUS [ EXLE N 1IN, EkE:

|. CPU HEIE NN R (2 STATUS[KSULAL) , 25 1EHi (2w STATUSIIEIAL)
1. TLB refill F¢¥ A Pk Al A e N AR tlb refill S8 A

1. CPU K Amm b 5 (EPC ANl B Hr i &

Dk, 4T XFrikERH, NWRAHEDIE STATUS i) EXLIEE CHR 1 L ERA7 EPC ()
i) , MWK STATUS[KSU]=00 (W#AE) « STATUSIIE]=0 (ZEiLhir) o EE2

i) godson2e_int_handle H1, 7555 SAVE_ALL, 2R )5 FEEH CLI %2 K 58 X AN 1k,

RREEET

mfco t0, CPO_STATUS # I status [{H

1i tl1, STO CUO | Ox1f # 0x1000001f Atl
or t0, tl

xori t0, Ox1f # K HALE o, HAA AR
mtc0 t0, CPO_STATUS # S5 A\ status

STATUS it g — AT 47 /& ERL(Error Level), 4 EZh. S B JE5E i b
(Reset, Soft Reset, NMD) ## Cache %1% (Cache error) &4 i, CPU &%
/E\ZE%} 1’ I}_IJJ

|. CPU HahZE Lk (2% STATUSIIE]S)
. eret i H ErrorEPC 1t EPC 1F Az M kit

. Kuseg 1 xkuseg #:ith unmaped, uncached X%, LMELE cache #iRit, W
A7 2% [A] fig 1E 5 15 7]
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B.4 RGUiH A AL B

NHAHEHT RZG00H 5% 2 handle_sys, A[FE ABI T2 handle_sys AN, FAi]
FE 032 I1:

[arch/mips/kernel/scall32-032.5S]

28 NESTED(handle_sys, PT SIZE, sp)

29 .set noat

30 SAVE_SOME # PRAFHL ) ELEL AT A7 4%, VEIL P28 [ Hr

31 STI # BEKRSU=00 (AEHAD , 1E=1 OFFKD
PRI P20 5 HT

32 .set at

33

34 lw tl1, PT EPC(sp) # skip syscall on return

35

36 #if defined(CONFIG_BINFMT IRIX)

37 sltiu t0, v0, MAX SYSCALL NO + 1 # check syscall number

38 #else

39 subu v0, v0, _ NR 032 Linux FRGOMH SIS
40 sltiu  t0, v0, _ NR 032 Linux syscalls + 1 #NTIE L0 h 1
41 #endif

42 addiu tl, 4 # skip to next instruction

43 sw tl, PT _EPC(sp)

44 beqz t0, illegal syscall BV Bk

45

FEKFEE M syscall a2 5l — ARG = IN, MIPS CPU i 14

1. K5l w1 syscall $54 Frde il i\ EPC

2. B STATUS [ EXLA7 A 1 (CHARAL A AR )

3. W& CAUSE Ity ExcCode 17 % 8, 48W14 R4 iHH
4. B B = P Se g W N H
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WITER G Bk 55 5¢ )R, eret dRIAIHT, NOKE EPC (MIfEIN 4, RIRI9] syscall i F—
FARRAL, WA R GRS T ;) 340 42, 43 AR MEX 1.

36~414TAL, FAIAIGL IRIX MINEE, W39, 40, 44T A RGHH B & A hyuH,
WR B G E Bk $] i1legal syscall Abib3 2.

fEMIPS Linux " RS H ML € &KW :

v0: HRGHHE
a0~a3: BRIV, G ISR E

WA  NR 032 Linux & X T include/asm-mips/unistd.h, X’/KABI 032 &
SURH Sk ES, HATA 40005  NR 032 Linux syscalls & X FF-—3CfFH,
K/NABI 032 MARSGIHHAN%, HATZ 308.

[handle sys]

46 sll t0, v0, 3 ¥ ARG R R G I0

47 la tl, sys_call table # RZIHHRMGEHIEN £1

48 addu tl, t0 ¥ RUIRGIHHE

49 1w t2, (tl) # MRP RS A R EO b €2

50 1w t3, 4(tl) # NP I R G H S 4k
51 beqz t2, illegal syscall # pREUHINED 0 WHZIJCRL

52

53 sw a3, PT R26(sp) # save a3 for syscall restarting
54 bgez t3, stackargs # >= 0, SENEONT 4, WEFSMIAEE
55

sys_call table JNE X TiZ3XAf:

EXPORT(sys_call table)
syscalltable

.size sys _call table, . - sys call table
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.Mmacro

syscalltable

#if defined(CONFIG_BINFMT IRIX)

mille
mille
mille
mille

#endif

sys_ni_syscall
sys_ni_syscall
sys_ni_syscall

sys ni syscall

sys sys_syscall

sys sys_exit

sys sys_fork

sys sys_read

Sys sys_write

sys sys_open

sys sys_close

sys sys_waitpid

Sys sys_creat

sys sys_link

sys sys_unlink

Sys sys_execve

sys sys_chdir

sys sys_sync_file range 7

sys sys_tee

sys sys_vmsplice

sys sys_move_pages

.endm

4

0 /* 0
0 /* 1000
0 /* 2000
0 /* 3000
/* 4000 */
/* 4005 */
/* 4010 */
/* 4305 */

41

999 SVR4 flavour */
1999 32-bit IRIX */
2999 BSD43 flavour */
3999 POSIX flavour */

WiZH 308 MRS AL —KK sys_call table, A 30817, WFl, 75k
RGO H R EIE (477, BFIRRGHHSENE (41D o BT H 8 Y,
K 46 TR 2K R 55 L3l —A> 8.

HEELERARG ML E sys:
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.macro sys function, nargs
PTR \function
LONG (\nargs << 2) - (5 << 2) #RGPHSEANEA 5~8 1, %I >= 0

.endm

B IAEERGHH SN EO 5~8 RAKSEAHOY 8) NIZIME R T4 T+, [n[f] L
I 50 54 1TINRAE, MSEAEKNT 4 Wi 2% stackargs ALALEE, K 4 PMLUF
WS HE N ALK, Ptk stackargs A TORAL T P A A S 82 1 2N &
[l (AR o

MRS TEET 44>, WILREE i

56 stack_done:

57 lw t0, TI_FLAGS($28) RO ATER L) Thread Information Flags Fri&
58 1i tl, _TIF_SYSCALL TRACE | _TIF_SYSCALL_ AUDIT
59 and t0, tl # M T EER GE HE A AN o 1
60 bnez t0, syscall trace entry # NIk
61
62 jalr t2 ¥ 2 AN EA RG] RS, W49 1T
63
64 1li t0, -EMAXERRNO - 1 # error?
65 sltu t0, t0, vO
66 sw t0, PT_R7(sp) # set error flag
67 beqz t0, 1f # REMEIES Bk 1. 4k
68
69 negu vO0 # error
70 sw v0, PT _RO(sp) # set flag for syscall
71 # restarting
72 1: sw v0, PT R2(sp) # result
73
64~72 47 5 R B 5 IR IR [0 T
74 o032_syscall exit:
75 local irg disable # eI

76
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717
78
79
80

81
82
83
84

lw a2, TI_FLAGS($28) AR ATER L) Thread Information Flags b
1i +t0, _TIF ALLWORK MASK

and t0, a2 # 208 AT IERIIESL (20, include/
asm-mips/thread _info.h)

bnez t0, 032 syscall exit work A1 LA BRI k4L

j  restore partial # BN, eret iR[Ml. TEM P37 AborHT

AL A ¢ ZHUAN, MATEFRRA TIF FrE RS A R |

85 o032 syscall exit work:

86
89

j syscall exit work partial

syscall exit work partial ;& X T arch/mips/kernel/entry.S:

FEXPORT (syscall exit_ work partial)

SAVE_STATIC

syscall exit work:

1i t0, _TIF_SYSCALL TRACE | _TIF_SYSCALL_ AUDIT

and t0, a2 # a2 is preloaded with TI_FLAGS

beqz t0, work pending # EN P35 AL

local irqg enable # Rk

move a0, sp

1i al, 1

jal do_syscall trace # RGPHERES, & X T arch/mips/kernel/ptrace.c
b resume_userspace # TENL P34 &b

A AT FEN TIF, BN THERGSINHIREF S U, WIRATRE, WF|
work_pending Ab, FEETE R EEE, WA R LN AR AOBAE T @ k0 P s T ERE
WAEPAT: WERFTFWENHEE 2, 58 T S TIF HRIT AN K, LRIk, 2
restore all i, WX JG[HR !
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1 e RGO IR U, A do_syscall trace HREZRGIA, R[H 5 HIZE
resume_userspace 4, H work pending figifm @ L0 N TIF Ard)a, HEA
restore all, WX X[E#HR! ! 2)

90 syscall trace_entry:

91 SAVE STATIC

92 move s0, t2

93 move a0, sp

94 1i al, 0

95 jal do_syscall trace

96

97 move t0, sO

98 RESTORE_STATIC

99 lw a0, PT R4(sp) # Restore argument registers
100 lw al, PT R5(sp)

101 lw a2, PT _R6(sp)

102 lw a3, PT_R7(sp)

103 jalr t0

104

105 1i t0, -EMAXERRNO - 1 # error?

106 sltu t0, t0, vO

107 sw t0, PT _R7(sp) # set error flag
108 beqz t0, 1f

109

110 negu v0 # error

111 sw v0, PT RO(sp) # set flag for syscall
112 # restarting

113 1: sw vO0, PT_R2(sp) # result

114

115 j syscall exit

90~1151TIX—B 5 syscall trace HIMMHES, LLA syscall trace GG
GRIEMESN) o FAIAL, g,
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PMHELKEE RGNS N LT 4 1), stackargs [ALEE,

KRGS E, Rl 2 S A0 5. 6. 7. 8 ANFEITGILH,
MM BB K. 5 DNSEINT ZZHIANECN 1, 6 M 2, BUSEE.

A H AR T30 FH DY 25 20 SCPIB s AT DU ARG D0, A 1 S DR RHAU K ERARAN R 11,
ZEE YNNI ESE

124 stackargs:

125 lw t0, PT R29(sp) # H P Ek e g A o

126

127 /*

128 * We intentionally keep the kernel stack a little below the top
of

129 * userspace so we don't have to do a slower byte accurate check
here.

130 */

131 1w t5, TI_ADDR LIMIT($28) # 0 ~ thread info->addr limit

# £’/K~thread address space

132 addu t4, t0, 32
133 and t5, t4
134 bltz t5, bad stack # -> sp is bad

$28 RIFAH TR YT thread _info 454484, TI_ADDR LIMIT fH
arch/mips/kernel/asm-offsets.c Z&4, &N thread info [
addr_limit fIX ¥ 4§ thread info {55 W% . addr limit fRfffi thread
address space WEAMH: H P THZIEHN 0OxBFFFFFFF, WIZZ&E 4 OXFFFFFFFF.

WRH P2k FEE N F 32 )5, 5 F thread info->addr limit MmN 1 CHMY
NHHEO WP A kSR8, ) bad_stack.

135
136 /* Ok, copy the args from the luser stack to the kernel stack.
137 * £3 is the precomputed number of instruction bytes needed to
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138 * load or store arguments 6-8.

139 */

140

141 la tl1, 5f # AR5 5 Rz b £1

142 subu tl, t3 # t3 IAB N ARG S EA B8 2 5, kL. 4

XA CABSE LT, RAF T RGEMHAIREEI S 1
FE, M EERAN. 535, it mt, 3 W
NEKRTEET 0

143 1: 1w t5, 16(t0) # MWH PSR 5 N2
t0 NN A A A — A S Hr ik

144 .set push

145 .set noreorder

146 .set nomacro

147 jr tl

148 addiu tl, 6f - 5f #WH/> LHEIRAY

149

150 2: 1w t8, 28(t0) # argument #8 from usp
151 3: 1w t7, 24(t0) # argument #7 from usp
152 4: 1w t6, 20(t0) # argument #6 from usp
153 5: Jjr tl

154 sw t5, 16(sp) # argument #5 to ksp
155

156 C: sw t8, 28(sp) # argument #8 to ksp
157 B: sw t7, 24(sp) # argument #7 to ksp
158 A: sw t6, 20(sp) # argument #6 to ksp
159 6: J stack_done # go back

160 nop

A% Jr 8%, BERKRER! RESAE!

(1) t3 MfE, ESHNECNS 1, €3 40, 6 Ih4, 7 BA8, 8 BN 124 t3
X, SERs o SRR RAN ThrT 5 bk mfs ! Y mips/godson F, 541
KEEARARE 4 Mt Bk €3 HA 4 (SEANMECh 6 I, 5 Jr t1 2Bk 2ins 4
RETTUGIRAT T o
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(2) H—A Jr t1 HRARGEMH 2500 B EAE AN B0, AR NI, U A vk
BHANERERA R, XS A 9 €1 kR, IR, ER 1 IR
(addiu) WLLEBOMIRT W, BT84 jr t1 WEBRMHET, AdrHPRS 4 5552
[B] ) 2 18]

(3) WTUEBIZSHANECH 5B, B4 Jr t1 B RIRRS 6 e HUT, K 5 NS
BHANNZARR RN E TR AN E00 6 I, Bk RIbrS A kbihdT: SHAH0) 8
I, B RIbR S C AT, KRGS 5. 8. 7. 6 ZHINTE A

IZBREP OGRS MIPs V& N ISR A IR ZI I BME,  Wani A REA Wt i~ M

DU — SRR G DL AL B, AT R, g 2.

161 .set pop

163 .section ___ex table,"a"

164 PTR 1lb,bad stack

165 PTR 2b,bad stack

166 PTR 3b,bad stack

167 PTR 4b,bad stack

168 .previous

169

170 /*

171 * The stackpointer for a call with more than 4 arguments is
bad.

172 * We probably should handle this case a bit more drastic.

173 */

174 Dbad_stack:

175 negu v0 # error

176 sw v0, PT RO(sp)

177 sw v0, PT R2(sp)

178 1i to0, 1 # set error flag
179 sw t0, PT R7(sp)

180 j 032_syscall exit

181
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182 /*
183 * The system call does not exist in this kernel
184 */

185 illegal_ syscall:

186 1i wv0, -ENOSYS # error

187 sw v0, PT R2(sp)

188 1i to0, 1 # set error flag
189 sw t0, PT R7(sp)

190 j 032_syscall exit

191 END(handle sys)

2, RGP FH IR E handle sys HT5EER, 2T HAM RS -
sys_fork, sys_execve SFNI{EEARN AL, W sys fork #ifE
arch/mips/kernel/syscall.c H15ZHl:

save static_ function(sys fork);
__attribute used noinline static int
_sys_fork(nabi no regargs struct pt regs regs)
{
return do_fork(SIGCHLD, regs.regs[29], &regs, 0, NULL, NULL);

Author: Dajie Tan <jiankemeng@gmail.com>
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Appendix A

add a system call

wn—ARGERAA LN LA DR
1. ff kernel MARZLWHK sys call table HUANURINRSIHHANL
MRAEIRH N AL L (32/ 64bit) MERETRZAE LIS A

arch/mips/kernel/scall32-032.S --—--—- > 32bit kernel
arch/mips/kernel/scall64-64.S @ —-—-——-- > 64bit kernel

64bit W%, WIRYFFIZA 32 bit ABI (032, n32 ) MLFHEN scall64-032.8
oY scall64-n32.S

Ll 32bit W% A, 7F arch/mips/kernel/scall32-032.S Hi#k#I%E X

.macro syscalltable /* RGPS 4000 FFus */

sys sys_timerfd
sys sys_eventfd
/* 4320 */

/* RGUHHSOY 4321 */

sys sys_fallocate

o O b

sys sys_comcat

.endm

BEMANBEXMRG A sys_comcat T sys_call table ', sys Mi4filhi,
WHAEREE o femixRg iS5 4.

HAENTE sys_call table flfi, & NI&HALEE RS
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2. SEULARSGMH
A PI7E arch/mips/kernel/syscall.c HZ5H—ANSZHL, .
asmlinkage void sys_comcat(void)

{
printk (KERN_EMERG "This's comcat syscalll\n");

3. B include/asm-mips/unistd.h

HRHE VR N AZALAI SRS ABT WRAME S 2 € X, 32bit WIZTHE L

#define _ NR Linux syscalls 320 ————————— > 321
number of linux syscalls)
#define _ NR 032 Linux syscalls 320 ————————- > 321

number of linux 032 syscalls)

FAR R AE L 2 SR M R m N -

#define _ NR timerfd (__NR Linux + 318)
#define _ NR eventfd (_NR Linux + 319)
#define @ NR fallocate (_ NR Linux + 320)
#define  NR comcat (_ NR Linux + 321)

4. MECHHI RS sys_comcat

Author: Dajie Tan <jiankemeng@gmail.com>
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P EH 4 IR A RZ R 3l i BRIt

.text

.globl main

.ent main

main:
1i $2, 4321 /* sys_comcat HRGMWHHS */
syscall

.end main

Hrp MIPS FRSGIAHIKZAIEN:

vO0: HTERZRGHHS
a0~a3: BTN, RIS AR

syscall R ok F5 2

9%i¥ gcc cat.S -o cat

HAT ./cat

IEAfIIR AT T gt -

Message from syslogd@localhost at Wed Aug 29 13:15:37 2007

localhost kernel: This's comcat syscall
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