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@REM ==============================================
@REM file setup.bat

@REM seting build environment for DJGPP

@REM create by freevanx

@REM ==============================================
@set ROOT=%CD%

@set PATH=%PATH%;%RO0T%\bin;

@set DIGPP=%R0O0OT%\djgpp.env

@echo "DJGPP build environment is ready!"

@cmd.exe

05, FATAT PN — N RATHAEEZ 5 OK, XA #52H) setup.bat, ZA/EHIA T HIdr 4

D:\Soft\djgpp>setup
"DJGPP build environment is ready!"

D:\Soft\djgpp>cd bin

D:\Soft\djgpp\bin>gcc
gcc.exe: no input files

D:\Soft\djgpp\bin>gcc --version

gcc.exe (GCC) 4.3.2

Copyright (C) 2008 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO

warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

D:\Soft\djgpp\bin>

PR E E Se e, AT AT RIFE T . .
¥—/EF: Hello World

DJGPP s& GCC H— porting, FTLAmiFasE gcc, AUST gec BRI, (# AN
WP CEERRT AT, @A ¢ SCHHIAN LR N

#include <stdio.h>

int main (void)

{
printf ("Hello, world!\n");
return 0;

}

Y B

D:\Soft\djgpp\bin>gcc hello.c -0 hello.exe
£ DOS Figfr: C:\ > hello

Hello, World!
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Copyright (c) 2008~2009 freevanx. All rights reserved.

freevanx@gmail.com

This file is distributed under BSD liscense
File:
Description: remember to use cwsdpr0.exe instead of cwsdpmi.exe

“************************************************/

#include <stdio.h>
#include <stdlib.h>
#include <sys/nearptr.h>
#include <unistd.h>

#define
#define

typedef
typedef
typedef
typedef

QIO_PCI_ADDR_PORT O0xCF8
QIO_PCI_DATA_PORT 0OxCFC

unsigned char UCHAR, UINTS;
unsigned short USHORT, UINT16;
unsigned long ULONG, UINT32;
unsigned int  UINT,;

AR OR ASE L HICESE S

#define __BUILDIO(bwl, bw, type) \
static inline void out##bwl(unsigned type value, int port) \
{ \

out##bwl##_local(value, port); \
b \

\

static inline unsigned type in##bwl(int port) \
{ \

return in##bwl##_local(port); \
b

#define BUILDIO(bwl, bw, type) \



static inline void out# #bwl##_local(unsigned type value, int port) \

{ \
asm volatile("out" #bwl " %" #bw "0, %w1" \
1 : "a"(value), "Nd"(port)); \
b \
\
static inline unsigned type in##bwl##_local(int port) \
{
unsigned type value; \
asm volatile("in" #bwl " %w1, %" #bw "0" \
"=a"(value) : "Nd"(port)); \
return value; \
b \
\
\
__BUILDIO(bwl, bw, type) \
\
static inline void outs##bwl(int port, const void *addr, unsigned long count) \
{ \
asm volatile("rep; outs" #bwl \
: "+S"(addr), "+c"(count) : "d"(port)); \
> \
\
static inline void ins##bwl(int port, void *addr, unsigned long count) \
{ \
asm volatile("rep; ins" #bwl \

: "+D"(addr), "+c"(count) : "d"(port)); \
b

BUILDIO(b, b, char)
BUILDIO(w, w, short)
BUILDIO(l, , int)

DA — 2 e XA N T LA B AL
# I0 Port

static inline unsigned char inb(int port);
static inline unsigned short inw(int port);
static inline unsigned int inl(int port);

5 10 Port

static inline void outb(unsigned char value, int port);
static inline void outw(unsigned short value, int port);
static inline void outl(unsigned long int, int port);

Jilnl Memory eR ) B35




static inline unsigned char readb( unsigned long addr)
{
unsigned char ret=0;
if (__djgpp_nearptr_enable())
{
unsigned char *phy_addr = (unsigned char *)
(__djgpp_conventional_base + addr);
ret = *phy_addr;
__djgpp_nearptr_disable();
return ret;

by

return OxFF;

b

static inline unsigned short readw( unsigned long addr)
{

unsigned short ret=0;

if (__djgpp_nearptr_enable())

{

unsigned short *phy_addr = (unsigned short *)
(__djgpp_conventional_base + addr);
ret = *phy_addr;
__djgpp_nearptr_disable();
return ret;
b

return OxFF;

b

static inline unsigned long readl( unsigned long addr)
{
unsigned long ret=0;
if (__djgpp_nearptr_enable())
{
unsigned long *phy_addr = (unsigned long *)
(__djgpp_conventional_base + addr);
ret = *phy_addr;
__djgpp_nearptr_disable();
return ret;
b

return OXFF;

b
inline void writeb(unsigned char value, unsigned long addr)
if (__djgpp_nearptr_enable())
{unsigned char *phy_addr = (unsigned char *)
(__djgpp_conventional_base + addr);

*phy_addr = value;
__djgpp_nearptr_disable();



inline void writew(unsigned short value, unsigned long addr)

{
if (__djgpp_nearptr_enable())
{
unsigned short *phy_addr = (unsigned short *)
(__djgpp_conventional_base + addr);
*phy_addr = value;
__djgpp_nearptr_disable();
b

inline void writel(unsigned long value, unsigned long addr)
if (__djgpp_nearptr_enable())
{

unsigned long *phy_addr = (unsigned long *)
(__djgpp_conventional_base + addr);

*phy_addr = value;

__djgpp_nearptr_disable();

DAL 1) pR ECR A T 51 bR ) 3 26
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static inline unsigned char readb( unsigned long addr);
static inline unsigned short readw( unsigned long addr);
static inline unsigned long readl( unsigned long addr);

5 Memory &%

inline void writeb(unsigned char value, unsigned long addr);

inline void writew(unsigned short value, unsigned long addr);
inline void writel(unsigned long value, unsigned long addr);

i1A] PCT 5 2% o K ) do e

UINT pci_bus_read_config_dword(UCHAR bus, UCHAR devfn, UCHAR offset, ULONG
'3
pvalue)

{
ULONG addr = 0x80000000;

if (pvalue == NULL)
return 1; // Fix Here
offset = offset/4 * 4;
addr = addr + (bus << 16) + (devfn << 8) + offset;



outl(addr, QIO_PCI_ADDR_PORT);
*pvalue = inl(QIO_PCI_DATA_PORT);
return O;

b

UINT pci_bus_read_config_byte(UCHAR bus, UCHAR devfn, UCHAR offset, UCHAR *
pvalue)
{

ULONG value =0;

UINT ret=0;

UCHAR longoffset= offset/4 * 4;

UCHAR index = offset - longoffset;

if (pvalue == NULL)
return 1; // Fix Here

ret = pci_bus_read_config_dword(bus, devfn, longoffset, &value);
*pvalue = (UCHAR) ((value >> (index*8)) & OxFF);
return O;
b
UINT pci_bus_read_config_word(UCHAR bus, UCHAR devfn, UCHAR offset, USHORT
* pvalue)
{
ULONG value =0;
UINT ret=0;
UCHAR longoffset= offset/4 * 4;
UCHAR index = offset - longoffset;

if (pvalue == NULL)
return 1; // Fix Here

ret = pci_bus_read_config_dword(bus, devfn, longoffset, &value);
*pvalue = (USHORT) ((value >> (index*8)) & OxFFFF);
if (index >= 3)
{
ret = pci_bus_read_config_dword(bus, devfn, longoffset+4, &value);
*pvalue += (USHORT) ((value & OxFF) <<8);

b

return O;

b

UINT pci_bus_write_config_dword(UCHAR bus, UCHAR devfn, UCHAR offset,
ULONG value)

{
ULONG addr = 0x80000000;

offset = offset/4 * 4;

addr = addr + (bus << 16) + (devfn << 8) + offset;
outl(addr, QIO_PCI_ADDR_PORT);

outl(value, QIO_PCI_DATA_PORT);

return O;



UINT pci_bus_write_config_byte(UCHAR bus, UCHAR devfn, UCHAR offset,
UCHAR value)
{

ULONG temp_value =0;

UINT ret=0;

UCHAR longoffset= offset/4 * 4;

UCHAR index = offset - longoffset;

UCHAR* pvalue = (UCHAR*)&temp_value;

ret = pci_bus_read_config_dword(bus, devfn, longoffset, &emp_value);
*(pvalue + index ) = value;
ret = pci_bus_write_config_dword(bus, devfn, longoffset, temp_value);

return O;
b
UINT pci_bus_write_config_word(UCHAR bus, UCHAR devfn, UCHAR offset,
USHORT value)
{
ULONG temp_value =0;
UINT ret=0;
UCHAR longoffset= offset/4 * 4;
UCHAR index = offset - longoffset;
UCHAR* pvalue = (UCHAR*)&temp_value;
if (index <3)
{
ret = pci_bus_read_config_dword(bus, devfn, longoffset, &temp_value);
*(USHORT *)(pvalue + index ) = value;
ret = pci_bus_write_config_dword(bus, devfn, longoffset, temp_value);

by

else

{

ret = pci_bus_read_config_dword(bus, devfn, longoffset, &temp_value);
*(pvalue + index ) =(UCHAR) (value & OxFF);

ret = pci_bus_write_config_dword(bus, devfn, longoffset, temp_value);

ret = pci_bus_read_config_dword(bus, devfn, longoffset+4, &temp_value);
*pvalue=(UCHAR) (value >> 8);

ret = pci_bus_write_config_dword(bus, devfn, longoffset+4, temp_value);

b

return O;

PA_E R BER AL LA PCL eR H i) 2
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UINT pci_bus_read_config_dword(UCHAR bus, UCHAR devfn, UCHAR offset, ULONG
* pvalue);

UINT pci_bus_read_config_byte(UCHAR bus, UCHAR devfn, UCHAR offset, UCHAR *
pvalue);



UINT pci_bus_read_config_word(UCHAR bus, UCHAR devfn, UCHAR offset, USHORT
X .
pvalue);

5 PCI ¥ (1 Be B 25 18] «

UINT pci_bus_write_config_dword(UCHAR bus, UCHAR devfn, UCHAR offset,
ULONG value);

UINT pci_bus_write_config_byte(UCHAR bus, UCHAR devfn, UCHAR offset,
UCHAR value);

UINT pci_bus_write_config_word(UCHAR bus, UCHAR devfn, UCHAR offset,
USHORT value);

#E: dword FiZERFHRERZS 4 F1XI5F offset €, 5 PCI &K B A #15iE 77
XS, 20, PCI specification
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static inline void readmsr(unsigned long ecx, unsigned long* eax, unsigned long*
edx)
{
asm volatile("rdmsr"
: "=a"(*eax), "=d"(*edx)

: "c"(ecx) );

¥
static inline void writemsr(unsigned long ecx, unsigned long eax, unsigned long
edx)
{

asm volatile("wrmsr"

"c"(ecx), "a"(eax), "d"(edx));

b

DA EPRAN R AL %1 1) APT

ey CPU MSR 1)1E

static inline void readmsr(unsigned long ecx, unsigned long* eax, unsigned long*
edx):

5 CPU MSR 18
static inline void writemsr(unsigned long ecx, unsigned long eax, unsigned long
edX) H

W7, DALRIRE T 4 A3, EidixX 4 dmE, RATLLES 10 Port, 15 Memory/MMIO, i
5 PCI Bl B 7=[H, 5 MSR, MAH 7iX VAR, &F 2D RMMAFIFEE? Let's go!
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ULONG current_ticket=0;
ULONG previous_ticket = 0;
ULONG count=0;

current_ticket = previous_ticket = inl(pmbase +0x08); // PM1 timer register

while(count < delay_ms)

{
current_ticket = inl(pmbase +0x08); // PM1 timer register
if (current_ticket >= previous_ticket)
{
count += (current_ticket - previous_ticket);
b
else
{
count += current_ticket;
b
previous_ticket = current_ticket;
¥

count 2 RIT, Z&—4 32bit {H, FRKER—A 32bit (158, current_ticket &
METEEF] PM1 Timer %UE, previous_ticket /& Eyi ) PM1 Timer [OEUE, s 4 a7 0%
EIE OB EE R, B8 PM1 Timer 23K IF HigA it 24bit XANEHE, FRATA T EAE
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FEIXZ |, EEMRR—AN A8, PM1 Timer () 10 Port &7t PMBASE [)2&fili Fin 8 (Z Wi
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inline static USHORT GetPMBase(void)
{
UINT ret =0;
USHORT base =0;
ret = pci_bus_read_config_word(0, 0xF8, 0x40, &base);
base &= OxFF80;
return base;
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inline static USHORT GetPMBase(void)

{

UINT ret =0;

USHORT base =0;

ret = pci_bus_read_config_word(0, 0xF8, 0x40, &base);
base &= 0xFF80;

return base;

char gMsg[] = "lychee Project (c) freevanx All Rights Reserved!\n" \

"QuikIO hardware access library!\n" \
"ms delay utility for DOS, max delay input value is 1199879 = 19.99

min\n" \

" Build by DIGPP";

int verbose =0;

inline static UINT mdelay(USHORT pmbase, ULONG ms)

{

ULONG current_ticket=0;
ULONG previous_ticket = 0;
ULONG count=0;

// PM1 timer add 7159.09 every 2ms
ULONG delay_ms = (ms/2 *7159) + ((ms %?2)? 7159/2 : 0);
static int start_flag =0;

current_ticket = previous_ticket = inl(pmbase +0x08); // PM1 timer register

if (verbose)

{
printf("Delay start at ticket %u\n", current_ticket);
b
while(count < delay_ms)
{
current_ticket = inl(pmbase +0x08); // PM1 timer register
if (current_ticket >= previous_ticket)
{
count += (current_ticket - previous_ticket);
b
else
{
count += current_ticket;
b
previous_ticket = current_ticket;
b

if (verbose)



{

printf("Delay end at ticket %u\n", current_ticket);
printf("Delay should end at count %u\n", delay_ms);
printf("Delay end at count %u\n", count);

b

return O;

b

int main(int argc, char** argv)
{

int c =0;

ULONG time=0;

USHORT pmbase =0;

int go_flag=0;

while ((c = getopt(argc, argv, "t:hv")) I=-1)

switch (c)

{

case 't' :
time = strtoul(optarg, NULL, 0);
go_flag=1;
break;

case 'V'
verbose =1;
break;

case 'h'

case '?'
printf(gMsg);
break;

default:
printf(gMsg);
b

b

pmbase = GetPMBase();
if (verbose)

{
printf("\n Delay %u ms\n", time);
printf(" Found PMBASE at %04x\n", pmbase);

b
if (go_flag)
{
mdelay(pmbase, time);

return O;
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static inline unsigned char breadb (unsigned long addr)

{
void * virtualAddress = NULL;

unsigned long pageaddr = 0;
unsigned long size = 0x1000;
unsigned long offset = 0;
unsigned char value = 0;

pageaddr = addr & OxXFFFEFF000;
offset = addr & 0xOO0OO0OOFFF;

if (_ djgpp map physical memory (virtualAddress, size,
pageaddr) == 0)
{
value = * ((unsigned char *) ((unsigned long)virtualAddress +

offset));
return value;

}

return OxFF;

static inline unsigned short breadw (unsigned long addr)

{
void * virtualAddress = NULL;

unsigned long pageaddr = 0;
unsigned long size = 0x1000;
unsigned long offset = 0;
unsigned short value = 0;

pageaddr = addr & OxFFFFF000;


http://docs.google.com/View?id=d97vr8z_53c7k6bdfs

offset = addr & 0xO0000FFF;

if (_ djgpp map physical memory (virtualAddress, size,
pageaddr) == 0)
{
value = *((unsigned short *) ((unsigned long)virtualAddress +
offset));

return value;

}

return OxFF;

static inline unsigned long breadl (unsigned long addr)

{
void * virtualAddress = NULL;

unsigned long pageaddr = 0;
unsigned long size = 0x1000;
unsigned long offset = 0;
unsigned long value = 0;

pageaddr = addr & OxXFFFFF000;
offset = addr & 0xOO0OOOFFF;

if (_ djgpp map physical memory (virtualAddress, size,
pageaddr) == 0)
{
value = * ((unsigned long *) ((unsigned long)virtualAddress +
offset));
return value;
}
return OxFF;
}
inline void bwriteb (unsigned char value, unsigned long addr)
{
void * virtualAddress = NULL;

unsigned long pageaddr = 0;
unsigned long size = 0x1000;
unsigned long offset = 0;
unsigned char * address = NULL;

pageaddr = addr & OxFFFFF000;
offset = addr & O0xO0000FFF;

if (_ djgpp _map physical memory (virtualAddress, size,
pageaddr) == 0)
{
address = (unsigned char *) ((unsigned long)virtualAddress +
offset);
*address = wvalue;

}
}
inline void bwritew (unsigned short wvalue, unsigned long addr)
{

void * virtualAddress = NULL;

unsigned long pageaddr = 0;
unsigned long size = 0x1000;
unsigned long offset = 0;

unsigned short * address = NULL;



pageaddr = addr & OxXFFFFF000;
offset = addr & 0xOO0O0O0OOFFF;

if (_ djgpp map physical memory (virtualAddress, size,
pageaddr) == 0)
{
address = (unsigned short *) ((unsigned long)virtualAddress +
offset);
*address = value;

}
}
inline void bwritel (unsigned long value, unsigned long addr)
{

void * virtualAddress = NULL;

unsigned long pageaddr = 0;
unsigned long size = 0x1000;
unsigned long offset = 0;

unsigned long * address = NULL;

pageaddr = addr & OxXFFFEFF000;
offset = addr & Ox0000O0FFF;

if (_ djgpp _map physical memory (virtualAddress, size,

pageaddr) == 0)
{
address = (unsigned long *) ((unsigned long)virtualAddress +
offset);
*address = value;

}

inline static unsigned long GetPClIeBase(void)
{
unsigned int ret = 0;
unsigned long base =0;
ret = pci_bus_read_config_dword(0, 0x80, 0x64, &base);
base &= 0x00FFF00O0;
base = base << 28;
return base;

//Commonly the PCle base is here, but we read it from HECBASE
//return OxEO000000;

b

UINT pcie bus read config dword(UCHAR bus, UCHAR devfn, USHORT offset,
ULONG * pvalue)
{

ULONG base = 0;
ULONG addr = 0;
if (pvalue == NULL)
return 1; // Fix Here

base = GetPCIeBase();
addr = base + (bus << 20) + (devfn << 12) + offset;
*pvalue = breadl (addr) ;

return 0;



}

UINT pcie bus read config word(UCHAR bus, UCHAR devfn, USHORT offset,
USHORT * pvalue)
{

ULONG base = 0;
ULONG addr = 0;
if (pvalue == NULL)
return 1; // Fix Here

base = GetPCIeBase();
addr base + (bus << 20) + (devfn << 12) + offset;

*pvalue = breadw (addr) ;

return 0;

}

UINT pcie bus read config byte (UCHAR bus, UCHAR devfn, USHORT offset, UCHAR
*
pvalue)

{

ULONG base = 0;
ULONG addr = 0;
if (pvalue == NULL)
return 1; // Fix Here

base = GetPCIeBase();
addr = base + (bus << 20) + (devfn << 12) + offset;
*pvalue = breadb (addr) ;

return 0;

}

UINT pcie bus write config dword (UCHAR bus, UCHAR devfn, USHORT offset,
ULONG value)
{

ULONG base = 0;
ULONG addr = 0;
base = GetPCIeBase();

addr = base + (bus << 20) + (devfn << 12) + offset;
bwritel (value, addr);
return 0;

}

UINT pcie bus write config word(UCHAR bus, UCHAR devfn, USHORT offset,
USHORT value)
{

ULONG base = 0;
ULONG addr = 0;
base = GetPCIeBase();

addr = base + (bus << 20) + (devfn << 12) + offset;
bwritew (value, addr);
return 0;

}

UINT pcie bus write config byte (UCHAR bus, UCHAR devfn, USHORT offset,
UCHAR value)

{
ULONG base = 0;



ULONG addr = 0;

base = GetPCIeBase();

addr = base + (bus << 20) + (devfn << 12) + offset;
bwriteb (value, addr);

return 0;
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UINT pcie_bus_read_config_dword(UCHAR bus, UCHAR devfn, USHORT offset,
ULONG * pvalue);

UINT pcie_bus_read_config_word(UCHAR bus, UCHAR devfn, USHORT offset,
USHORT * pvalue);

UINT pcie_bus_read_config_byte(UCHAR bus, UCHAR devfn, USHORT offset, UCHAR
* pvalue);

5 PCle W& & 4510

UINT pcie_bus_write_config_dword(UCHAR bus, UCHAR devfn, USHORT offset,
ULONG value);

UINT pcie_bus_write_config_word(UCHAR bus, UCHAR devfn, USHORT offset,
USHORT value);

UINT pcie_bus_write_config_byte(UCHAR bus, UCHAR devfn, USHORT offset, UCHAR
value);

{58 FH3X 6 5% B0k 7T LA )7 ] PCT Express WS IR B 258 T .
MHA 3 %5 CMOS

CMOS & RTC {1 —HAFM#IX I8, £ RTC AW SL T CMOS f# A HIE T A — BELARAF T 25,
legacy BIOS K& ] CMOS Kk {ifr BIOS W&, LA I RAER /- b KR HE RGN,
XHERERRS, RGN TIHRE BIOS, A FFEFER KRN, B ELX AR5 AT LS
H—ATH, KEEL R5H CMOS % & dump ik, RESAZIAMKREER RS S, AL
AREMEE . CMOS M5 10 i 0x70~0x73, EAKRMEH 771575 SE /I spec,
g PR CMOS BE H B

#define QIO_CMOS_INDEX_PORT 0x70
#define QIO_CMOS_DATA_PORT 0x71
#define QIO_CMOS_EXT_INDEX_PORT 0x72
#define QIO_CMOS_EXT_DATA_PORT 0x73

UINT cmos_read(UCHAR index, UCHAR * pvalue)

{
// Read the first 0x00 ~ 0x7f index value of CMOS



if (index < 0x80)

{
outb(index, QIO_CMOS_INDEX_PORT);
*pvalue = inb(QIO_CMOS_DATA_PORT);
}
else
{

outb(index, QIO_CMOS_EXT_INDEX_PORT);
*pvalue = inb(QIO_CMOS_EXT_DATA_PORT);

by

return O ;
b
UINT cmos_write(UCHAR index, UCHAR value)
{
if (index < 0x80)
{
outb(index, QIO_CMOS_INDEX_PORT);
outb(value, QIO_CMOS_DATA_PORT);
b
else
{
outb(index, QIO_CMOS_EXT_INDEX_PORT);
outb(value, QIO_CMOS_EXT_DATA_PORT);
b
return O ;
b

Viln] CMOS pRHEUH) I %E LA L — AR5 LT R I AN e

M CMOS IR B 1H — 4> BYTE
UINT cmos_read(UCHAR index, UCHAR * pvalue);

¥ —/> BYTE 53] CMOS 57 B

UINT cmos_write(UCHAR index, UCHAR value);

A DOS =# BIOS /¥ Interrupt

7t DIGPP Hal i Fi1£4i i BIOS i# DOS interrupt, MAfAIE X dpmi regs, ¥SEftihss
fin, SJFH_ dpmi_int KA interrupt, WHAZMUS, W7 dpmi regs HIIENH N

gk, AMRMERR AL interrupt. FHEHKAME WA int10 KL,

__dpmi regs regs;

0x4F14; /* AH
0x0094; /* BH

regs.x.ax
regs.x.bx

4Fh, AL
38h, BL

14h */
00h */



_ dpmi_int (0x10, &regs); /* call DOS */

regs.x.ax = 0x4F14; /* AH = 4Fh, AL = 14h */
regs.x.bx = 0x0194; /* BH = 0lh, BL = 94h */
regs.h.cl = regs.h.cl + 0x20;

_ dpmi int (0x10, s&regs); /* call DOS */

Hook BIOS =% DOS 1 interrupt

HIF7E Debug B R RI LR, 7% Hook K4~ Interrupt, 7€ DIGPP i [E]FE AT LA FH i
FRAS L. R code i~ Hook Int9 ff#t, 7F Hook MIhiG, *int 9 fillk)s, Al

() hook £x5E i, 4R )5 A =2 JEKH interrupt handler, XFERLAZE interrupt #4bHE 2 Bifi
— UL b,

%€ X—HF hook i interrupt handler int9 hook handler. ff handler Hifif—26E %Kk
HESTI

int9 hook handler ()

{
USHORT key flagl = 0;
USHORT key flag2 = 0;
USHORT key buffer head = 0;
USHORT key buffer tail = 0;
UCHAR key buffer = 0;
ULONG i = 0;
USHORT key = 0;

//printf ("Receive int 9\n");

key flagl = readw (0x417);

printf ("Keyboard Shift Qualifier States: $02X\n", key flagl);

key flag2 = readw (0x418);

printf ("Keyboard Toggle Key States : %02X\n", key flag2);

key buffer head = readw(0x41A);

printf ("Pointer to next character in keyboard buffer: %$02X\n",
key buffer head);

key buffer tail = readw(0x41C);

printf ("Pointer to last character in keyboard buffer: %$02X\n",
key buffer tail);

for (1 =0; 1 < 32; 1 += 2)
{

key = readw (0x41E + 1i);

printf ("Key[%d] = %04X\n",1/2, key);
}

BrokEL THMEM, % hander hook #XT N[ interrupt, Bl int 9. Hook FZhfE, 4 int
O Wik Jm, FAKI handler st &#iA .

~go32 dpmi seginfo old handler, new handler;

printf ("Enter int9 hook\n");
_go32 dpmi_get protected mode interrupt vector (9, &old handler);



new handler.pm offset = (int)int9 hook handler;
new_handler.pm selector = go32 my cs();
~go32 dpmi chain protected mode interrupt vector (9, &new handler);

while (1)
{
}

printf ("Releasing int9 hook\n");
_go32 dpmi_set protected mode interrupt vector (9, &old handler);
printf ("Exit int9 hook\n");

ZiR

OK, ZFtt ik, FRATEEA 2 I REE R 7, VR DUME A 45 i T LR B, AR Sk BRI H A,
WES ) ERANER N EREZ G, SHIRIERIT K DOS FIF IR, Enjoy
the programming!

XA R A NTF R H ) lychee project f—343, BIfERH A DOS “F &I % L BSD
License KA, A ¥BX KEMIF AT, RI5E 51525 djapi.pdf.



