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22  Linux /O
Linux I/O C /0 IMA
22.1 C I/O0
22.1.1
/0 [usrfinclude/asm/io.h  (
linux/include/asm-i386/i0.h )
#include<asm/io.h>
gce eges
(gcec -01 ) #include <asm/io.h> #define extern
extern
gee -g -0 ( gce )
/0
/0
( 110 ) ioperm() (
unistd.h ) ioperm(from num turn_on)
from /O num 1/10
ioperm(0x300 5 1) 0x300  0Ox304 ( )
110 (true (1))
(false (0)) ioperm()
root ioperm() ; root
root ioperm() 1/0
root ioperm(... Q) 1/10
setuid() (ID) root
ioperm() /0 fork()
( )
ioperm() 0x000  Ox3ff ;
iopl() ( ) 3(
iopl(3)) /0 (
iopl() root
/0 8 )

inb(port)
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outb(value port) ( ) X X+1(
inw) (16 bit) inw(x);
outw(value x)
( ) inb() outb()
is
inb_p() outb_p() inw_p() outw_p()
( 19 ; 48
#include <asm/io.h> #define REALLY_SLOW_|O
#define SLOW_IO_BY_JUMPING )
0x80 ioperm() 0x80
( 0x80 )
22.1.2 : /dev/port
110 open() /dev/port(
1 4) () ( 10
) Iseek()
( 0= 0x00 1= 0x01 )
read()  write()
read/write /dev/port
ioperm() root /dev/port
root
root /dev/port
22.2 DMA
(IRQ) DMA
22.3
22.3.1
Linux
10ms ( )
110
nice ( nice(2) )
(real-time scheduling) ( )

Linux 2.x
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Linux
1 :sleep()  usleep()
sleep() (10 ms )
usleep() CPU
CPU
CPU 50ms(
) CPU Linux (scheduler) ( x86
) 10 30ms
usleep(3) 10 ms
2. nanosleep()
Linux 2.0.x nanosleep() (
nanosleep(2) ) ( )
3. 110
110 0x80
( )
( ) {inlout} [bw]_p()
0 Ox3ff 1/0 is
inb()
4
(
)
50 MHz (486DX-50 486DX2-50) 1/50 000 000 s (=20ns)
1386 1486
nop 3 1
xchg %ax  %ax 3 3
or %ax  %ax 2 1
mov %ax  %ax 2 1
add %ax 0 2 1
nop  xchg
gce nop
asm(‘instruction’)
; asm()
asm('nop ; nop ; nop ; nop') 4  nop i486  Pentium 4
(1386 12 )
gce asm() Intel x86
1
5. Pentium rdtsc
Pentium C
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22 Linux 1/0
extern __inline__ unsigned long long int rdtsc()
{
unsigned long long int Xx;
__asm___volatile (" 0x0f 0x31": "=A" (x));
return x;
}
22.3.2
1s time()
gettimeofday() ( CPU ) Pentium
(get a signal)
setitimer()  alarm()
22.4
C C++  ObjectiveC
C ioperm() iopl()
/O
C
1/10
C /dev/port
22.5 I/0
110 (
) )
110 (LCD)
PC 1/10
2251
( BASE) /dev/lp0  Ox3bc /dev/lpl  0x378
/dev/lp2  0x278
IRQ DMA ECP/EPP
BASE+0 ( ) (D0 D7 bit 0
7 0= (oV) 1= (5V))
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BASE+1 ( )
bits0 1
bit 2 IRQ
bit 3 ERROR (1= )
bit 4 SLCT (1= )
bit 5 PE (1= )
bit 6 ACK (1= )
bit 7 -BUSY (0= )
BASE+2 ( ) (

bit 0 -STROBE (0= )

bit 1 AUTO_FD_XT (1= )

bit 2 -INIT (0= )

bit 3 SLCT_IN (1= )

bit 4 1 IRQ ( ACK

bit 5 (0= 1= ) (
bit )
bits6 7
( 25 D i= o= )

lio— STROBE 2io—— DO 3io — D1 4io — D2 5i0—D3 6io—D4 7io—D5 8io——D6 9io
D7 10i— ACK 11i — BUSY 12i— PE 13i— SLCT 140 — AUTO_FD_XT 15i— ERROR 160
INIT 170—SLCT_IN 18— 25 Ground

225.2
0x200-0x207
( 15 D )
1 8 9 1545V ( )
4 5 12
2 7 10 14:BA1 BA2 BBl BB2
3 6 11 13AX AY BX BY *“ ”
+5V
( A B
) TTL
( )
V) 5V  1kw )
( 558
) 2.2k W

0.01 pF
X Y +5V (
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BX BY B )
(5V)
3.3V
( )
R=(t-24.2)/0.011
R Wt ()
(
) ( )
CPU
(
CPU ) ( )
usleep() CPU
0x201 (
) ( )
bit 0: AX (1= )
bit 1: AY (1= )
bit 2: BX (1= )
bit 3: BY (1= )
bit 4: BA1 ( 1= )
bit 5: BA2 ( 1= )
bit 6: BB1 ( 1= )
bit 7: BB2 ( 1= )
22.5.3
RS-232 Linux
(
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