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A Linux / SuperH 0000

2002-08-15 NIIBE Yutaka <gniibe@ml7n.org>

gUSA ("g" User Space Atomicity) support.

* arch/sh/kernel/signal.c (handle_signal): Added gUSA handling.
* arch/sh/kernel/entry.S (reschedule): Added gUSA handling.

--- linux-2.4.18.superh.no-gusa/arch/sh/kernel/entry.S
+++ linux-2.4.18.superh.gusa/arch/sh/kernel/entry.s

@@ -94,6 +94,7 @@ OFF_Rb5 =

OFF_R6

OFF_R7 = 28

OFF_SP = (15%4)
+0FF_PC = (16%4)

OFF_SR = (16%4+8)

OFF_TRA = (16%4+6%4)

@@ -455,12 +456,28 @@ __INV_IMASK:

Wed Aug 14 08:54:12 2002
Thu Aug 15 23:14:47 2002

/* New ABI: ar
24 /* New ABI: arg2 */
/* New ABI: arg3 */

.align 2
reschedule:
+ ! gUSA handling
+ mov.1l Q@(OFF_SP,r15), r0 ! get user space stack pointer
+ mov r0, ri
+ shll r0
+ bf/s 1f
+ shll r0
+ bf/s 1f
+ mov #0FF_PC, rO
+ ! SP >= 0xc0000000: gUSA mark
+ mov.1l @(r0,r15), r2 ! get user space PC (program counter)
+ mov.1l @(OFF_RO,r15), r3 ! end point
+ cmp/hs r3, r2 ! r2 >= r37
+ bt 1f
+ add r3, ri ! rewind point #2
+ mov.1l rl, @(r0,r15) ! reset PC to rewind point #2
+ !
+1: mov.1l 2f, r1l

mova SYMBOL_NAME (ret_from_syscall), r0O
- mov.1l 1f, r1

jmp er1

lds r0, pr

.align 2
-1: .long SYMBOL_NAME (schedule)
+2: .long SYMBOL_NAME (schedule)

ret_from_irq:
ret_from_exception:
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--- linux-2.4.18.superh.no-gusa/arch/sh/kernel/signal.c Wed Aug 14 08:54:12 2002
+++ linux-2.4.18.superh.gusa/arch/sh/kernel/signal.c Wed Aug 14 17:50:56 2002
@@ -533,6 +533,17 @@ handle_signal (unsigned long sig, struct
case —-ERESTARTNOINTR:
regs->pc —= 2;
}
} else {
/* gUSA handling */
if (regs->regs[15] >= 0xc0000000) {
int offset = (int)regs->regs[15];

/* Reset stack pointer: clear critical region mark */
regs->regs[15] = regs->regs[1];
if (regs->pc < regs->regs[0])

/* Go to rewind point #1 */

regs->pc = regs->regs[0] + offset - 2;

+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+

/* Set up the stack frame */

static int
gUSA_exchange_and_add (volatile int *mem, int val)
{

unsigned long dummy;

int result;

asm__ (".align 2\n\t"
"mova 1f,r0\n\t"

"nop\n\t"

"mov r15,r1\n\t"

"mov #-8,r15 ! critical region start: rewind point #1\n"
"0: mov.l  ©%2,%0 ! rewind point #2\n\t"

"mov 53,%1\n\t"

"add %0, %1\n\t"

"mov.l  %1,@%2\n"
"1: mov rl,r1b5 ! critical region end"

"=gr" (result), "=&r" (dummy)
Ilrll (mem) s llrll (val)
nmemoryn , "ro", "ri D) ;

return result;

}
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B Linux / MIPS R5900 0000

2002-08-18 NIIBE Yutaka <gniibe@ml7n.org>

--- linux-2.2.1_ps2/arch/mips/kernel/entry.S.orig
+++ linux-2.2.1_ps2/arch/mips/kernel/entry.S

Thu May 11 16:21:35 2000
Sun Aug 18 22:13:19 2002

@@ -49,7 +49,21 @@ EXPORT(handle_bottom_half)

b 9f
nop
-reschedule: jal schedule
+reschedule:
+ /* gUSA handling begin */
+ L_GREG t0, PT_R29(sp) # User stack
+ lui t1, 0xc000
+ sltu t2, t0, ti1 # gUSA mark?
+ bnez t2, 1f
+ 1w t1, PT_EPC(sp) # User PC
+ L_GREG t2, PT_R8(sp) # User TO: End point
+ sltu t3, t1, t2 # In the critical region?
+ beqz t3, 1f
+ /* Rewind */
+ addu t1, t0, t2 # User PC <- User SP + Endpoint
+ sW t1, PT_EPC(sp)
+ /* gUSA handling end */
+1: jal schedule
nop

EXPORT (ret_from_sys_call)
--- linux-2.2.1_ps2/arch/mips/kernel/signal.c.orig
+++ linux-2.2.1_ps2/arch/mips/kernel/signal.c
@@ -586,6 +586,16 Q@ segv_and_exit:
static inline void handle_signal (unsigned long sig, struct k_sigaction *ka,
siginfo_t *info, sigset_t *oldset, struct pt_regs * regs)

Wed Mar 21 02:24:48 2001
Sun Aug 18 19:59:36 2002

{
if (regs->regs[29] >= 0xc0000000) { /* gUSA Handling */
int offset = (int)regs->regs[29];

/* Reset stack pointer: clear critical region mark */
regs—->regs[29] = regs->regs([9];
if (regs->cpO_epc < regs->regs[8])
/* Go to rewind point #1 */
regs->cpO_epc = regs->regs[8] + offset - 4;
}

o+ o+ o+ o+ o+ o+ o+ o+

if (ka->sa.sa_flags & SA_SIGINFO)
setup_frame(ka, regs, sig, oldset, info);
else
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.text

.align 3

.globl gUSA_test_and_set
.ent gUSA_test_and_set

.set noreorder
gUSA_test_and_set:
1i $3, -1
la $8, 1f
move $9, $sp
1i $sp, -8 # critical region start: rewind point #1
0: 1w $2, ($4) # rewind point #2
sw $3, ($4)
1: move $sp, $9 # critical region end
j $31
nop

.end gUSA_test_and_set

static int
gUSA_exchange_and_add (volatile int *mem, int val)
{

unsigned long dummy;

int result;

__asm__ (".align 2\n\t"

"la $8, 1f\n\t"

"move $9, $sp\n\t"

"1i $sp, -16 # critical region start: rewind point #1\n"
"0: 1w %0, (%2) # rewind point #2\n\t"

"move %1, %3\n\t"
"addu %1, %0, %1\n\t"
"sw %1, (h2)\n"
"1: move $sp, $9 # critical region end"
"=gr" (result), "=&r" (dummy)
"r" (mem), "r" (val)
"memory", "$8", "$9");

return result;

}
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C Imbench OO0O

SolutionEngine SH7709A (with 64MB memory)

sh3 133MHz 64MB: kernel 2.4.18.superh + gusa / plain,
LMBENCH 2.0

NFS root

SUMMARY

Processor, Processes - average times

null null open/
call Error I/0 Error stat Error close Error
gusa 2.147 0.001 4.381 0.002 47.862 0.351 106.654 1.438
plain 2.145 0.002 4.382 0.002 47.085 0.183 108.220 1.120
signal signal
select Error instll Error catch Error
gusa 174.7 0.11 11.911 0.004 17.772 0.208
plain 174.4 0.30 11.909 0.001 16.886 0.005
fork exec shell
proc Error proc Error proc Error
gusa 4497 .9 3.35 19212.6 9.92 71958.6 39.06
plain 4528.3 3.61 19753.3 493.85 73953.3 1946.68
Context switching - times in microseconds - smaller is better
2p/0K 2p/16K 2p/64K
Error Error Error
gusa 8.29 0.592 391.41 1.279 1217.76 0.860
plain 7.67 0.357 393.97 0.301 1217.80 1.406
8p/0K 8p/16K 8p/64K
Error Error Error
gusa 21.22 1.631 407.25 1.631 1285.42 1.308
plain 19.99 2.860 402.61 2.860 1287.35 1.475
16p/0K 16p/16K 16p/64K
Error Error Error
gusa 27.10 1.253 418.95 0.379 1297.86 0.347
plain 25.86 0.928 418.31 0.623 1297.31 0.765
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sh4 200MHz 64MB: kernel 2.4.18.superh + gusa / plain, NFS root

gusa
plain

gusa
plain

gusa
plain

gusa
plain

gusa
plain

LMBENC

H 2.0 SU

MMARY

null
call Error

1.143 0.000
1.143 0.000

null
I/0
2.709 0.044
2.772 0.121

Error

stat Error

40.762 0.453
37.264 0.324

open/
close Error
69.128 1.117

67.690 0.975

signal
instll Error

signal
catch Error

57.59

99.1 2.05 9.390 0.041 20.944 0.116
105.4 9.43 9.604 0.061 20.542 0.244
fork exec shell
proc Error proc Error proc
1981.6 13.59 9825.2  18.22 41592.9
1945.4 26.72 10464.7 358.93 44617.7 1490.07

239.31
238.32

0.545
0.286

38.09
39.49
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