

User Manual  


Introduction


The ATAPI CD-ROM Driver for MINIX is a driver to pilot an ATAPI CD-ROM Drive under MINIX. This driver is able to manage audio commands and data commands.

With this driver, you can program every kind of application you want. Audio or data application can work with this driver. Two examples of application using this driver are described in this manual.

Hardware & Software needed


So you need:

· MINIX 2.0 or upper

· ATAPI CD-ROM Drive



You must have the floppy disk for the installation with the different files :

·  ATAPI.C : This file contains the ATAPI Driver.

·  ATAPI.H : This file is the header file containing all the structures needed.

·  PATCH.1 : File showing the update to do in different files and how to recompile the kernel.

·  ACDPLAY.C : CDPLAYER using the ATAPI Driver .

·  AEXPLORE.C : Program to explore CDROM with an ISO9660 File system.

How to install it

Insert the floppy in your drive and use the dosread command to:

- Copy the file atapi.c in the usr/src/kernel directory.


dosread –a /dev/fd0 atapi.c>/usr/src/kernel/atapi.c


- Copy the file atapi.h in the usr/include/minix directory.


dosread –a /dev/fd0 atapi.h>/usr/include/minix/atapi.h


- Copy the file acdplay.c and aexplore.c in the usr/src/commands/simple directory.


dosread –a /dev/fd0 acdplay.c>/usr/src/commands/simple/acdplay.c


dosread –a /dev/fd0 aexplore.c>/usr/src/commands/simple/aexplore.c

Edit the different files using the VI editor or another:


- In the Makefile of the /usr/src/kernel directory



Add atapi.o in the following paragraph

OBJS =
start.o protect.o klib.o table.o main.o proc.o \



exception.o system.o clock.o memory.o tty.o keyboard.o \


console.o i8259.o rs232.o dmp.o misc.o driver.o \



drvlib.o floppy.o at_wini.o bios_wini.o esdi_wini.o \


xt_wini.o printer.o aha1540.o dp8390.o pty.o \



wdeth.o ne2000.o 3c503.o mcd.o sb16_dsp.o sb16_mixer.o \


dosfat.o dosfile.o atapi.o


Add those lines after the MCD lines

mcd.o:  $a $d $(dl)

mcd.o:  $h/cdrom.h

mcd.o:  $s/ioctl.h

atapi.o:  $a $d $(dl)

atapi.o:  $h/cdrom.h

atapi.o:  $h/atapi.h

atapi.o:  $s/ioctl.h


- In the config.h of the /usr/include/minix directory.

Add the line :

/*Include or exclude device drivers.Set to 1 to include,0 to exclude*/

#define ENABLE_AT_WINI       1 /* enable AT winchester driver */

#define ENABLE_BIOS_WINI     0 /* enable BIOS winchester driver */

#define ENABLE_ESDI_WINI     0 /* enable ESDI winchester driver */

#define ENABLE_XT_WINI       0 /* enable XT winchester driver */

#define ENABLE_AHA1540_SCSI  0 /* enable Adaptec 1540 SCSI driver */

#define ENABLE_MITSUMI_CDROM 0 /* enable Mitsumi CD-ROM driver */

#define ENABLE_ATAPI_CDROM   1 /* enable Atapi CD-ROM driver */

#define ENABLE_DOSFAT      0 /*enable DOSFAT file virtual disk driver*/

#define ENABLE_DOSFILE     1
/* enable DOS file virtual disk driver */

#define ENABLE_SB_AUDIO    0
/* enable Soundblaster audio driver */



Modify the line :

#if (MACHINE == IBM_PC)

#define CHIP


INTEL

#define SHADOWING

0

#define ENABLE_WINI
(ENABLE_AT_WINI || ENABLE_BIOS_WINI || \




ENABLE_ESDI_WINI || ENABLE_XT_WINI)

#define ENABLE_SCSI
(ENABLE_AHA1540_SCSI)

#define ENABLE_CDROM
(ENABLE_MITSUMI_CDROM||ENABLE_ATAPI_CDROM)

#define ENABLE_AUDIO
(ENABLE_SB_AUDIO)

#define ENABLE_DOSDSK
(ENABLE_DOSFAT || ENABLE_DOSFILE)

#endif


- In the ioctl.h file in the /usr/include/sys directory



Add or modify those lines

/* CD-ROM ioctls. */

#define CDIOPLAYTI

_IOR('c', 1, struct cd_play_track)

#define CDIOPLAYMSS
_IOR('c', 2, struct cd_play_mss)

#define CDIOREADTOCHDR
_IOW('c', 4, struct cd_toc_entry)

#define CDIOREADTOC
_IOW('c', 5, struct cd_toc_entry)

#define CDIOREADSUBCH
_IOW('c', 6, struct cd_toc_entry)

#define CDIOREADTIME
_IOW('c', 7, struct atapi_subchnl)

#define CDIOREADDATA
_IOW('c', 8, struct data_read)

#define CDIOVOLREAD
_IOW('c', 9, struct volctrl)

#define CDIOVOLCTRL
_IOR('c',10, struct volctrl)

#define CDIOSTOP

_IO ('c', 11)

#define CDIOPAUSE

_IO ('c', 12)

#define CDIORESUME

_IO ('c', 13)

#define CDIOPLAY

_IO ('c', 14)

#define CDIOREADCAP
_IO ('c', 15)

#define CDIOCHKSTATUS
_IO ('c', 16)

#define CDIOCLOSE

_IO ('c', 17)

#define CDIOLOCK

_IO ('c', 18)

#define CDIOUNLOCK

_IO ('c', 19)

#define CDIOEJECT
DIOCEJECT

After all the modifications we have to recompile the kernel.

How to compile the MINIX kernel

To compile the MINIX kernel, you need to be the ROOT. Reboot your MINIX by typing REBOOT or pressing the key CTRL + D.

Minix 2.0.0  Copyright 1997 Prentice-Hall, Inc.

Executing in 32-bit protected mode

Memory size = 8010K   MINIX = 295K   RAM disk =  480K   Available = 7236K

RAM disk loaded.

Tue Oct  1 16:21:37 MET 1996

Finish the name of device to mount as /usr: /dev/fd0c

/dev/fd0c is read-write mounted on /usr

Starting standard daemons: update.

Login as root and run 'setup' to install Minix.

Minix  Release 2.0 Version 0

noname login:


When MINIX ask for your login enter bin and press enter. After enter your password if you need one to go in.

Minix 2.0.0  Copyright 1997 Prentice-Hall, Inc.

Executing in 32-bit protected mode

Memory size = 8010K   MINIX = 295K   RAM disk =  480K   Available = 7236K

RAM disk loaded.

Tue Oct  1 16:21:37 MET 1996

Finish the name of device to mount as /usr: /dev/fd0c

/dev/fd0c is read-write mounted on /usr

Starting standard daemons: update.

Login as root and run 'setup' to install Minix.

Minix  Release 2.0 Version 0

noname login: bin


Go in the tools directory by typing cd tools.

The main kernel Makefile is in /usr/src/tools.  The command 'make hdboot' compiles a new image and puts it in /minix/, next to the distribution kernel: 

! cd tools/

! make hdboot

...

...

        generic/tcp_send.o generic/udp.o

exec cc -c -m -I. -I.. -I/usr/include putk.c

exec cc -o inet -i inet.a putk.o

install -S 10k inet

exec cc -O -D_MINIX -D_POSIX_SOURCE init.c -o init

install -S 192w init

installboot -image image ../kernel/kernel ../mm/mm ../fs/fs ../inet/inet init

    text    data     bss     size

   54432    9000   38624   102056  ../kernel/kernel

   12544    1176   32072    45792  ../mm/mm

   28816    2196 1101676  1132688  ../fs/fs

   66480    7420   94400   168300  ../inet/inet

    6828    2032    1356    10216  init

  ------  ------  ------  -------

  169100   21824 1268128  1459052  total

exec sh mkboot hdboot

cp image /dev/hd3a:/minix/2.0.0r0

Done.

Shut the system down to return to the boot monitor.

! shutdown

Broadcast message from bin@alex (console)

Tue Oct  1 18:08:49 1996...

The system will shutdown NOW

System Halted

How to use this driver to program

First of all we have to open the device. The path of the device doesn’t really matter because the driver is looking for the drive. So we will use /dev/cd0. 

Description of OPEN

Open a file for reading or writing, or create a new file

SYNOPSIS

#include <sys/types.h>

#include <fcntl.h>

int open(const char *path, int flags [, mode_t mode])

DESCRIPTION

Open opens the file path for reading and/or writing, as specified by the flags argument and returns a descriptor for that file.

Path is the address of a string of ASCII characters representing a path name, terminated by a null character. The flags specified are formed by or'ing the following values

O_RDONLY

open for reading only

O_WRONLY

open for writing only

O_RDWR

open for reading and writing

O_NONBLOCK
do not block on open

O_APPEND

append on each write

O_CREAT

create file if it does not exist

O_TRUNC

truncate size to 0

O_EXCL

error if create and file exists

Opening a file with O_APPEND set causes each write on the file to be appended to the end. If O_TRUNC is specified and the file exists, the file is truncated to zero length. If O_EXCL is set with O_CREAT, then if the file already exists, the open returns an error. This can be used to implement a simple exclusive access locking mechanism. If O_EXCL is set and the last component of the pathname is a symbolic link, the open will fail even if the symbolic link points to a non-existent name. If the O_NONBLOCK flag is specified and the open call would result in the process being blocked for some reason, the open returns immediately.

Upon successful completion a non-negative integer termed a file descriptor is returned. The file pointer used to mark the current position within the file is set to the beginning of the file. 

The system imposes a limit on the number of descriptors open simultaneously by one process.

ERRORS

The named file is opened unless one or more of the following are true:

[ENOTDIR] A component of the path prefix is not a directory.

[ENAMETOOLONG] The path name exceeds PATH_MAX characters.

[ENOENT] O_CREAT is not set and the named file does not exist.

[ENOENT] A component of the path name that must exist does not exist.

[EACCES] Search permission is denied for a component of the path prefix.

[EACCES] The required permissions (for reading and/or writing) are denied for the named file.

[EACCES] O_CREAT is specified, the file does not exist, and the directory in which it is to be created does not permit writing.

[EACCES] A device to be opened for writing is physically write protected.

[ELOOP] Too many symbolic links were encountered in translating the pathname. (Minix-vmd)

[EISDIR] The named file is a directory, and the arguments specify it is to be opened for writing.

[EROFS] The named file resides on a read-only file system, and the file is to be modified.

[EMFILE] The system limit for open file descriptors per process has already been reached.

[ENFILE] The system file table is full.

[ENXIO] The named file is a character special or block special file, and the device associated with this special file does not exist.

[ENOSPC] O_CREAT is specified, the file does not exist, and the directory in which the entry for the new file is being placed cannot be extended because there is no space left on the file system containing the directory.

[ENOSPC] O_CREAT is specified, the file does not exist, and there are no free inodes on the file system on which the file is being created.

[EIO] An I/O error occurred while making the directory entry or allocating the inode for O_CREAT.

[EFAULT] Path points outside the process's allocated address space.

[EEXIST] O_CREAT and O_EXCL were specified and the file exists.

So the good way to open the device is :

fd=open(“/dev/cd0”,O_RDONLY);

And if we want to execute any command on this device, we have to use the ioctl function.

Description of IOCTL

Ioctl is used to control the device

SYNOPSIS

#include <sys/types.h>

#include <sys/ioctl.h>

int ioctl(int device, int request, void *argp)

DESCRIPTION

Ioctl performs a variety of functions on open descriptors. In particular, many operating characteristics of character special files (e.g. terminals) may be controlled with ioctl requests.

An ioctl request has encoded in it whether the argument is an "in" parameter or "out" parameter, and the size of the argument argp in bytes.

Macros and defines used in specifying an ioctl request are located in the file <sys/ioctl.h>.

RETURN VALUE

If an error has occurred, a value of -1 is returned and errno is set to indicate the error.

ERRORS

Ioctl will fail if one or more of the following are true:

[EBADF] D is not a valid descriptor.

[ENOTTY] D is not associated with a character special device.

[ENOTTY] The specified request does not apply to the kind of object that the descriptor d references.

[EINVAL] Request or argp is not valid.

Send commands to the drive

To play a track

You put the starting track and the ending track in a variable of type struct cd_play_track.

struct cd_play_track

{


ubyte begin_track;


ubyte end_track;

}

Send the query :

struct cd_play_track play_track;

play_track.begin_track=1;

play_track.end_track=2;

ioctl(device, CDIOPLAYTI, play_track);

And the CD will played the specified tracks.

To play a specified length of time

You put the starting msf and the ending msf in the structure struct cd_play_mss.

struct cd_play_mss

{


ubyte begin_mss[3];

ubyte end_mss[3];

}

Send the query :

struct cd_play_mss play_mss;

play_mss.begin_mss[0]=1;

/* start minute
*/

play_mss.begin_mss[1]=30;

/* start second
*/

play_mss.begin_mss[2]=84;

/* start frames
*/

play_mss.end_mss[0]=5;


/* end minute

*/

play_mss.end_mss[1]=42;

/* end second

*/

play_mss.end_mss[2]=21;

/* end frames

*/

ioctl(device, CDIOPLAYMSS, play_mss)

And the CD will play the specified length of time.

To read the table of contents

Send the query :

struct atapitoc Contents;

ioctl(device, CDIOREADTOC, Contents)

And the variable Contents that you sent will be the table of contents of the CD.

struct atapimsf

/* 4 bytes */

{
ubyte Res0;

ubyte Min;

ubyte Sec;

ubyte Frame;

};

struct atapitocheader
/* 4 bytes */

{
uword TocLen;


ubyte FirstTrk;


ubyte LastTrk;

};

struct atapitocentry
/* 8 bytes */

{
ubyte Res0;


/*ubyte Ctrl;*/


ubyte Adr;  /*0h = information not supplied



       //1h = current position number



       //2h = encodes media catalogue number



       //3h encdes ISRC



       //else reserved */


ubyte Trk;  /*pro 00h audio without pre-emphasis



       //pro 01h audio with pre-emphasis



       //per 02h audio without



       //per 03h audio with



       //pro 04h digital data



       //pro 05h reserved



       //per 06h digital data



       //per 07h reserved



       //else broadcast use */


ubyte Res1;


union


{
ulong Block;



struct atapimsf Time;

} Where;

};

struct atapitoc

{
struct atapitocheader Hdr;


struct atapitocentry Ent[100]; 

};

So Ent[0] is the track 1, Ent[1] is the track 2 and ...

To read the audio status of the CD

Sent the query:

struct atapi_subchnl time;

ioctl(device, CDIOREADTIME, time);

To get all about the audio status in the variable time.

struct atapimsf

/* 4 bytes */

{
ubyte Res0;

ubyte Min;

ubyte Sec;

ubyte Frame;

};

struct atapi_subchnl

{

  ubyte reserved;

  ubyte audio_status;

  uword length;

  ubyte format;

  ubyte adr_and_ctrl;

  ubyte trk;

  ubyte ind;

  union {

     struct atapimsf msf;

     int lba;

  }absaddr;

  union {

     struct atapimsf msf;

     int lba;

  }reladdr;

};

The absaddr is the time of the playing track and the reladdr is the position in msf on the CD.

To read data

The read command requests that the ATAPI CD-ROM Drive transfers data to the Host Computer. The size of the data is always 2048 bytes.

Send the following query:

struct data_read data;

Data.Offset=16;

ioctl(device, CDIOREADDATA, struct data_read);

This procedure is to read the block number 16.

struct data_read

{ 

   long Offset;

   ubyte Data[2048];

};

And the contents of this block will be in data.Data.
To read or set the volume

To read or set the volume of the drive, send one of those queries:

To read the current volume:



struct volctrl readvol;

ioctl(device, CDIOVOLREAD, readvol);

To set the volume:


struct volctrl setvol;



setvol.channel0=125;



setvol.channel1=125;



setvol.channel2=0;



setvol.channel3=0;

ioctl(device, CDIOVOLCTRL, setvol)

So the read query will return the following structure.

struct volctrl

{

   ubyte channel0;

   ubyte channel1;

   ubyte channel2;

   ubyte channel3;

};

To stop the CD

Send the following query to stop the playing track.

ioctl(device, CDIOSTOP,0)

To pause the CD

Send the following query to pause the playing track.

ioctl(device,CDIOPAUSE,0)

To resume the CD

Send the following query to resume the paused track.

ioctl(device,CDIORESUME,0)

To check the status

The TEST UNIT READY command provides a means to check if the Device is ready.

ioctl(device, CDIOCHKSTATUS,0)

If the result of this query is different than 0 then the drive is not ready.
To lock or unlock the door

The lock or unlock command requests that the ATAPI CD-ROM Drive enables or disables the removal of the medium.

The command is :


To lock the drive

ioctl(device,CDIOLOCK,0)


To unlock the drive

ioctl(device,CDIOUNLOCK,0)

To eject or close the door

The eject or close commands request that the ATAPI CD-ROM Drive eject or close the door.

The command is:


To eject the door

IOCTL(fd,CDIOEJECT,0)


To close the door

IOCTL(fd,CDIOCLOSE,0)

Functions not used in the ATAPI Driver only Mitsumi

ioctl(device,CDIOPLAY,0);

ioctl(device, CDIOREADSUBCH, struct cd_toc_entry);

ioctl(device, CDIOREADTOCHDR struct cd_toc_entry);

Applications using this driver

The CD Player

This CDPLAYER can play audio CD’s on your MINIX platform. The player has all the functionality of a real CDPLAYER. There is the possibility to save the playlist of any audio CD .
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Figure 1 CD-PLAYER Interface
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Figure 2 CD-PLAYER positions

To Move in the interface

To move in the application, use the arrow key. “(” and “(” keys are available at every position but “(” and “(” keys are only available in the playlist (Figure 3).

To Execute a command

If you want to execute a command or to add/modify a track title, press “space”.

To Play a CD 

Make sure the CD is in the CD-ROM drive, and then press “ > “ (position 7).

To Pause and Resume a CD

Press “||” position(7) to pause, and then press “ > “ (position 7) to resume playing.

To Change to a different track

Press “>|” (position 9) to move to the next track, or press “|<” (position 4) to move to the previous track.

Move within a track

Press “>>” (position 8) to move forward or “<<” (position 5) to move backward within a track.
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Figure 3 Playlist positions

To specify which track to play

Go to the track number and press “space”. The selected track will be played automatically.

Or when you are in stop mode you can also select with “>|” (position 9) and “|<” (position 4) which track to play.

To store the track titles of your CD 

Go to the field title (position 11) and press “space” to be in edit mode.

Enter the title of the track.

When finished press “(” or “enter”.

You can choose the track by pressing “(” and “(” cursor.

Or you can navigate in track titles by pressing “+” and “-“ keys.

To save track titles

After storing track titles.

Press “S” to save track titles ACDPLAY will ask you the title of the album.

Track titles will be saved in the .acdplay file in your home directory.

To read the table of contents of a CD

Make sure the CD is in the CDROM Drive and press “P”.

The track titles will be updated giving track numbers and their duration.

If you did save track titles of that CD they will be displayed in that window as well.

To eject the CD

Press “E” to open the door of the CDROM Drive. The door will be locked so to close it you will have to press “C”.

To close the door

Press “E” to close the door of the CDROM Drive.

To run in background

If you want to play an AUDIOCD while working, press “B” and the CD will be played with the proprieties that you gave (intro and/or random).

Properties for background

So you can play in random and/or in intro mode. Random mode means that the computer will play tracks in a different order than on the CD. Intro mode means that the computer plays only the first 20 seconds of each track.

To quit the CD-PLAYER

Press “Q” to quit the CD-PLAYER and return to the shell.

The ISO9660 Explorer

This explorer can read CD with an ISO-9660 File system and audio CD. So you can use this explorer to copy files from the CD to your MINIX file system.
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Figure 4 ISO9660 Explorer Interface

To Read the content of a CD

Press “R” to read the contents of a CD if the file system is ISO9660 or if the CD is an AUDIO one.

To Move in the AExplorer

You can use the arrow key to move in the explorer. “(” and “(” move the cursor up and down in the file list but the “(” and “(” move the cursor in the previous or next column.

To Select a file or Play a track

Place your cursor on the selected file or track and press “space”. If the selected element is a track, the Aexplorer will play that track. If you want to stop it so press “space” again on the same track.

To Copy a selection, a directory or the selected file

If you want to copy the selection, the selected directory or the selected file, press “C”. A message will appear to ask you for your choice.

Swap between MINIX and DOS Style

MINIX Style convert MS-DOS text files to Minix-style text files by dropping the ^M at the end of each line and DOS Style keep the ^M at the end of each line in MS-DOS text files.

To Eject the door

Press “E” to open the door of the drive.

To Close the door

Press “E” to close the door of the drive

To Quit the AExplorer

Press “Q” to quit the explorer.

Known Bugs

This driver can work properly but there is still some bugs:

· Some trouble to copy files from the CD.

· The Set Volume function make the Drive crashing.

· The “schedule” and “finish” function in the driver are not really finished because there was not enough time. So the function “read” and “lseek” are not usable yet.

· Not enough error checking and error-recovery.

Files

File1 : Makefile for Kernel

# Makefile for kernel

# Directories

u = /usr

i = $u/include

s = $i/sys

h = $i/minix

b = $i/ibm

l = $u/lib

# Programs, flags, etc.

CC  =
exec cc

CPP =
$l/cpp

LD  =
$(CC) -.o

CFLAGS = -m -I$i

LDFLAGS = -i

HEAD =
mpx.o

OBJS =
start.o protect.o klib.o table.o main.o proc.o \

exception.o system.o clock.o memory.o tty.o keyboard.o \

console.o i8259.o rs232.o dmp.o misc.o driver.o \

drvlib.o floppy.o at_wini.o bios_wini.o esdi_wini.o \


xt_wini.o printer.o aha1540.o dp8390.o pty.o \



wdeth.o ne2000.o 3c503.o atapi.o mcd.o sb16_dsp.o sb16_mixer.o \


dosfat.o dosfile.o

# What to make.

kernel: $(HEAD) $(OBJS)


$(LD) $(LDFLAGS) -o $@ $(HEAD) $(OBJS)


install -S 0 $@

all install:


cd keymaps && $(MAKE) -$(MAKEFLAGS) $@

clean:


cd keymaps && $(MAKE) -$(MAKEFLAGS) $@


rm -f *.o *.bak kernel

# Dependencies

a =
kernel.h $h/config.h $h/const.h $h/type.h $h/syslib.h \


$s/types.h $i/string.h $i/limits.h $i/errno.h \


const.h type.h proto.h glo.h

d =
driver.h $h/callnr.h $h/com.h $h/partition.h proc.h

dl =
drvlib.h $b/partition.h

klib.o:

$h/config.h $h/const.h const.h sconst.h protect.h

klib.o:

klib88.s klib386.s

mpx.o:

$h/config.h $h/const.h $h/com.h const.h protect.h sconst.h

mpx.o:

mpx88.s mpx386.s

clock.o:

$a

clock.o:

$i/signal.h

clock.o:

$h/callnr.h

clock.o:

$h/com.h

clock.o:

proc.h

console.o:
$a

console.o:
$i/termios.h

console.o:
$h/callnr.h

console.o:
$h/com.h

console.o:
protect.h

console.o:
tty.h

console.o:
proc.h

start.o:

$a

start.o:

$i/stdlib.h

start.o:

$h/boot.h

start.o:

protect.h

dmp.o:

$a

dmp.o:

$h/com.h

dmp.o:

proc.h

exception.o:
$a

exception.o:
$i/signal.h

exception.o:
proc.h

driver.o:

$a $d

driver.o:

$s/ioctl.h

drvlib.o:

$a $d $(dl)

floppy.o:

$a $d $(dl)

floppy.o:

$b/diskparm.h

i8259.o:

$a

keyboard.o:
$a

keyboard.o:
$i/termios.h

keyboard.o:
$i/signal.h

keyboard.o:
$i/unistd.h

keyboard.o:
$h/callnr.h

keyboard.o:
$h/com.h

keyboard.o:
$h/keymap.h

keyboard.o:
tty.h

keyboard.o:
keymaps/us-std.src

main.o:

$a

main.o:

$i/unistd.h

main.o:

$i/signal.h

main.o:

$i/a.out.h

main.o:

$h/callnr.h

main.o:

$h/com.h

main.o:

proc.h

memory.o:

$a $d

memory.o:

$s/ioctl.h

misc.o:

$a

misc.o:

$i/stdlib.h

misc.o:

$h/com.h

misc.o:

assert.h

printer.o:
$a

printer.o:
$h/callnr.h

printer.o:
$h/com.h

printer.o:
proc.h

proc.o:

$a

proc.o:

$h/callnr.h

proc.o:

$h/com.h

proc.o:

proc.h

protect.o:
$a

protect.o:
proc.h

protect.o:
protect.h

pty.o:

$a

pty.o:

$i/termios.h

pty.o:

$i/signal.h

pty.o:

$h/callnr.h

pty.o:

$h/com.h

pty.o:

tty.h

pty.o:

proc.h

rs232.o:

$a

rs232.o:

$i/termios.h

rs232.o:

$i/signal.h

rs232.o:

tty.h

rs232.o:

proc.h

system.o:

$a

system.o:

$i/signal.h

system.o:

$i/unistd.h

system.o:

$s/sigcontext.h

system.o:

$s/ptrace.h

system.o:

$h/boot.h

system.o:

$h/callnr.h

system.o:

$h/com.h

system.o:

proc.h

system.o:

protect.h

table.o:

$a

table.o:

$i/termios.h

table.o:

$h/com.h

table.o:

proc.h

table.o:

tty.h

tty.o:

$a

tty.o:

$i/termios.h

tty.o:

$i/sgtty.h

tty.o:

$s/ioctl.h

tty.o:

$i/signal.h

tty.o:

$h/callnr.h

tty.o:

$h/com.h

tty.o:

$h/keymap.h

tty.o:

proc.h

tty.o:

tty.h

aha1540.o:
$a $d $(dl)

aha1540.o:
$i/fcntl.h

aha1540.o:
$s/mtio.h

aha1540.o:
$s/ioctl.h

at_wini.o:
$a $d $(dl)

bios_wini.o:
$a $d $(dl)

esdi_wini.o:
$a $d $(dl)

xt_wini.o:
$a $d $(dl)

mcd.o:

$a $d $(dl)

mcd.o:

$h/cdrom.h

mcd.o:

$s/ioctl.h

atapi.o:

$a $d $(dl)

atapi.o:

$h/cdrom.h

atapi.o:

$h/atapi.h

atapi.o:

$s/ioctl.h

dosfat.o:

$a $d $(dl)

dosfat.o:

$i/stdlib.h

dosfat.o:

assert.h

dosfile.o:
$a $d $(dl)

dp8390.o:

$a

dp8390.o:

$i/stdlib.h

dp8390.o:

$h/com.h

dp8390.o:

$i/net/hton.h

dp8390.o:

$i/net/gen/ether.h

dp8390.o:

$i/net/gen/eth_io.h

dp8390.o:

assert.h

dp8390.o:

protect.h

dp8390.o:

dp8390.h

dp8390.o:

proc.h

wdeth.o:

$a

wdeth.o:

$i/net/gen/ether.h

wdeth.o:

$i/net/gen/eth_io.h

wdeth.o:

assert.h

wdeth.o:

dp8390.h

wdeth.o:

wdeth.h

ne2000.o:

$a

ne2000.o:

$i/net/gen/ether.h

ne2000.o:

$i/net/gen/eth_io.h

ne2000.o:

dp8390.h

ne2000.o:

ne2000.h

3c503.o:

$a

3c503.o:

$i/net/gen/ether.h

3c503.o:

$i/net/gen/eth_io.h

3c503.o:

dp8390.h

3c503.o:

3c503.h

sb16_dsp.o:
$a

sb16_dsp.o:
$h/com.h

sb16_dsp.o:
$h/callnr.h

sb16_dsp.o:
$s/ioctl.h

sb16_dsp.o:
sb16.h

sb16_mixer.o:
$a

sb16_mixer.o:
$h/com.h

sb16_mixer.o:
$h/callnr.h

sb16_mixer.o:
$s/ioctl.h

sb16_mixer.o:
$h/sound.h

sb16_mixer.o:
sb16.h

File2 : CONFIG.H

#ifndef _CONFIG_H

#define _CONFIG_H

/* Minix release and version numbers. */

#define OS_RELEASE "2.0"

#define OS_VERSION "2"

/* This file sets configuration parameters for the MINIX kernel, FS, and MM.

 * It is divided up into two main sections.  The first section contains

 * user-settable parameters.  In the second section, various internal system

 * parameters are set based on the user-settable parameters.

 */

/*===========================================================================*

 *

This section contains user-settable parameters

     *

 *===========================================================================*/

#define MACHINE       IBM_PC
/* Must be one of the names listed below */

#define IBM_PC


1
/* any  8088 or 80x86-based system */

#define SUN_4


40
/* any Sun SPARC-based system */

#define SUN_4_60

40
/* Sun-4/60 (aka SparcStation 1 or Campus) */

#define ATARI


60
/* ATARI ST/STe/TT (68000/68030) */

#define AMIGA


61
/* Commodore Amiga (68000) */

#define MACINTOSH

62
/* Apple Macintosh (68000) */

/* Word size in bytes (a constant equal to sizeof(int)). */

#if __ACK__

#define _WORD_SIZE
_EM_WSIZE

#endif

/* If ROBUST is set to 1, writes of i-node, directory, and indirect blocks

 * from the cache happen as soon as the blocks are modified.  This gives a more

 * robust, but slower, file system.  If it is set to 0, these blocks are not

 * given any special treatment, which may cause problems if the system crashes.

 */

#define ROBUST


0
/* 0 for speed, 1 for robustness */

/* Number of slots in the process table for user processes. */

#define NR_PROCS

40 

/* The buffer cache should be made as large as you can afford. */

#if (MACHINE == IBM_PC && _WORD_SIZE == 2)

#define NR_BUFS

1024
/* # blocks in the buffer cache */

#define NR_BUF_HASH
2048
/* size of buf hash table; MUST BE POWER OF 2*/

#endif

#if (MACHINE == IBM_PC && _WORD_SIZE == 4)

#define NR_BUFS

1024
/* # blocks in the buffer cache */

#define NR_BUF_HASH
2048
/* size of buf hash table; MUST BE POWER OF 2*/

#endif

#if (MACHINE == SUN_4_60)

#define NR_BUFS

512
/* # blocks in the buffer cache (<=1536) */

#define NR_BUF_HASH
512
/* size of buf hash table; MUST BE POWER OF 2*/

#endif

#if (MACHINE == ATARI)

#define NR_BUFS

1536
/* # blocks in the buffer cache (<=1536) */

#define NR_BUF_HASH
2048
/* size of buf hash table; MUST BE POWER OF 2*/

#endif

/* Defines for kernel configuration. */

#define AUTO_BIOS

0
/* xt_wini.c - use Western's autoconfig BIOS */

#define LINEWRAP

1
/* console.c - wrap lines at column 80 */

#define ALLOW_GAP_MESSAGES 1
/* proc.c - allow messages in the gap between the end of bss and lowest stack address */

/* Enable or disable the second level file system cache on the RAM disk. */

#define ENABLE_CACHE2
1 

/* Include or exclude device drivers.  Set to 1 to include, 0 to exclude. */

#define ENABLE_AT_WINI

1
/* enable AT winchester driver */

#define ENABLE_BIOS_WINI
0
/* enable BIOS winchester driver */

#define ENABLE_ESDI_WINI
0
/* enable ESDI winchester driver */

#define ENABLE_XT_WINI

0
/* enable XT winchester driver */

#define ENABLE_AHA1540_SCSI
0
/* enable Adaptec 1540 SCSI driver */

#define ENABLE_MITSUMI_CDROM
0
/* enable Mitsumi CD-ROM driver */

#define ENABLE_ATAPI_CDROM
1
/* enable Atapi CD-ROM driver */

#define ENABLE_DOSFAT

0
/* enable DOS FAT file virtual disk driver */

#define ENABLE_DOSFILE

1
/* enable DOS file virtual disk driver */

#define ENABLE_SB_AUDIO

0
/* enable Soundblaster audio driver */

/* DMA_SECTORS may be increased to speed up DMA based drivers. */

#define DMA_SECTORS

1
/* DMA buffer size (must be >= 1) */

/* Enable or disable networking code (TCP/IP task & drivers). */

#define ENABLE_NETWORKING
0
/* enable TCP/IP code (main switch) */

#define ENABLE_WDETH

0
/* enable Western Digital WD80x3 */

#define ENABLE_NE2000

0
/* enable Novell NE1000/NE2000 */

#define ENABLE_3C503

0
/* enable 3Com Etherlink II (3C503) */

/* Include or exclude backwards compatibility code. */

#define ENABLE_BINCOMPAT
0
/* for binaries using obsolete calls */

#define ENABLE_SRCCOMPAT
0
/* for sources using obsolete calls */

/* Determine which device to use for pipes. */

#define PIPE_DEV


ROOT_DEV
/* put pipes on root device */

/* NR_CONS, NR_RS_LINES, and NR_PTYS determine the number of terminals the

 * system can handle.

 */

#define
NR_CONS


2
/* # system consoles (1 to 8) */

#define
NR_RS_LINES

0
/* # rs232 terminals (0, 1, or 2) */

#define
NR_PTYS


0
/* # pseudo terminals (0 to 64) */

#if (MACHINE == ATARI)

/* The next define says if you have an ATARI ST or TT */

#define ATARI_TYPE

TT

#define ST


1
/* all ST's and Mega ST's */

#define STE


2
/* all STe and Mega STe's */

#define TT


3

/* if SCREEN is set to 1 graphical screen operations are possible */

#define SCREEN


1


/* This define says whether the keyboard generates VT100 or IBM_PC escapes. */

#define KEYBOARD

VT100
/* either VT100 or IBM_PC */

#define VT100


100

/* The next define determines the kind of partitioning. */

#define PARTITIONING
SUPRA
/* one of the following or ATARI */

#define SUPRA


1

/*ICD, SUPRA and BMS are all the same */

#define BMS


1

#define ICD


1

#define CBHD


2

#define EICKMANN

3

/* Define the number of hard disk drives on your system. */

#define NR_ACSI_DRIVES
3
/* typically 0 or 1 */

#define NR_SCSI_DRIVES
1
/* typically 0 (ST, STe) or 1 (TT) */

/* Some systems need to have a little delay after each winchester

 * commands. These systems need FAST_DISK set to 0. Other disks do not

 * need this delay, and thus can have FAST_DISK set to 1 to avoid this delay.

 */

#define FAST_DISK

1
/* 0 or 1 */

/* Note: if you want to make your kernel smaller, you can set NR_FD_DRIVES

 * to 0. You will still be able to boot minix.img from floppy. However, you

 * MUST fetch both the root and usr filesystem from a hard disk

 */

/* Define the number of floppy disk drives on your system. */

#define NR_FD_DRIVES

1
/* 0, 1, 2 */

/* This configuration define controls parallel printer code. */

#define PAR_PRINTER

1
/* disable (0) / enable (1) parallel printer */

/* This configuration define controls disk controller clock code. */

#define HD_CLOCK


1
/* disable (0) / enable (1) hard disk clock */

#endif

/*===========================================================================*

 *
There are no user-settable parameters after this line

     *

 *===========================================================================*/

/* Set the CHIP type based on the machine selected. The symbol CHIP is actually

 * indicative of more than just the CPU.  For example, machines for which

 * CHIP == INTEL are expected to have 8259A interrrupt controllers and the

 * other properties of IBM PC/XT/AT/386 types machines in general. */

#define INTEL


1
/* CHIP type for PC, XT, AT, 386 and clones */

#define M68000


2
/* CHIP type for Atari, Amiga, Macintosh    */

#define SPARC


3
/* CHIP type for SUN-4 (e.g. SPARCstation)  */

/* Set the FP_FORMAT type based on the machine selected, either hw or sw    */

#define FP_NONE

0
/* no floating point support                */

#define FP_IEEE

1
/* conform IEEE floating point standard     */

#if (MACHINE == IBM_PC)

#define CHIP


INTEL

#define SHADOWING

0

#define ENABLE_WINI
(ENABLE_AT_WINI || ENABLE_BIOS_WINI || \

ENABLE_ESDI_WINI || ENABLE_XT_WINI)

#define ENABLE_SCSI
(ENABLE_AHA1540_SCSI)

#define ENABLE_CDROM
(ENABLE_MITSUMI_CDROM||ENABLE_ATAPI_CDROM)

#define ENABLE_AUDIO
(ENABLE_SB_AUDIO)

#define ENABLE_DOSDSK
(ENABLE_DOSFAT || ENABLE_DOSFILE)

#endif

#if (MACHINE == ATARI) || (MACHINE == AMIGA) || (MACHINE == MACINTOSH)

#define CHIP


M68000

#define SHADOWING

1

#endif

#if (MACHINE == SUN_4) || (MACHINE == SUN_4_60)

#define CHIP


SPARC

#define FP_FORMAT

FP_IEEE

#define SHADOWING

0

#endif

#if (MACHINE == ATARI) || (MACHINE == SUN_4)

#define ASKDEV


1
/* ask for boot device */

#define FASTLOAD

1
/* use multiple block transfers to init ram */

#endif

#if (ATARI_TYPE == TT)

/* and all other 68030's */

#define FPP

#undef SHADOWING

#define SHADOWING

0

#endif

#ifndef FP_FORMAT

#define FP_FORMAT

FP_NONE

#endif

/* The file buf.h uses MAYBE_WRITE_IMMED. */

#if ROBUST

#define MAYBE_WRITE_IMMED  WRITE_IMMED
/* slower but perhaps safer */

#else

#define MAYBE_WRITE_IMMED
0


/* faster */

#endif

#ifndef MACHINE

error "In <minix/config.h> please define MACHINE"

#endif

#ifndef CHIP

error "In <minix/config.h> please define MACHINE to have a legal value"

#endif

#if (MACHINE == 0)

error "MACHINE has incorrect value (0)"

#endif

#endif /* _CONFIG_H */

File3 : IOCTL.H

/* The ioctl.h header declares device controlling operations. */

#ifndef _IOCTL_H

#define _IOCTL_H

#if _EM_WSIZE >= 4

/* Ioctls have the command encoded in the low-order word, and the size

 * of the parameter in the high-order word. The 3 high bits of the high-

 * order word are used to encode the in/out/void status of the parameter.

 */

#define _IOCPARM_MASK
0x1FFF

#define _IOC_VOID

0x20000000

#define _IOCTYPE_MASK
0xFFFF

#define _IOC_IN

0x40000000

#define _IOC_OUT

0x80000000

#define _IOC_INOUT

(_IOC_IN | _IOC_OUT)

#define _IO(x,y)

((x << 8) | y | _IOC_VOID)

#define _IOR(x,y,t)
((x << 8) | y | ((sizeof(t) & _IOCPARM_MASK) << 16) | _IOC_OUT)

#define _IOW(x,y,t)
((x << 8) | y | ((sizeof(t) & _IOCPARM_MASK) << 16) | _IOC_IN)

#define _IORW(x,y,t)
((x << 8) | y | ((sizeof(t) & _IOCPARM_MASK) << 16) | _IOC_INOUT)

#else

/* No fancy encoding on a 16-bit machine. */

#define _IO(x,y)

((x << 8) | y)

#define _IOR(x,y,t)
_IO(x,y)

#define _IOW(x,y,t)
_IO(x,y)

#define _IORW(x,y,t)
_IO(x,y)

#endif

/* Terminal ioctls. */

#define TCGETS

_IOR('T',  8, struct termios)
/* tcgetattr */

#define TCSETS

_IOW('T',  9, struct termios)
/* tcsetattr, TCSANOW */

#define TCSETSW
_IOW('T', 10, struct termios)
/* tcsetattr, TCSADRAIN */

#define TCSETSF
_IOW('T', 11, struct termios)
/* tcsetattr, TCSAFLUSH */

#define TCSBRK

_IOW('T', 12, int)



/* tcsendbreak */

#define TCDRAIN
_IO ('T', 13)




/* tcdrain */

#define TCFLOW

_IOW('T', 14, int)



/* tcflow */

#define TCFLSH

_IOW('T', 15, int)



/* tcflush */

#define TIOCGWINSZ
_IOR('T', 16, struct winsize)

#define TIOCSWINSZ
_IOW('T', 17, struct winsize)

#define TIOCGPGRP
_IOW('T', 18, int)

#define TIOCSPGRP
_IOW('T', 19, int)

#define TIOCSFON
_IOW('T', 20, u8_t [8192])

#define TIOCGETP
_IOR('t',  1, struct sgttyb)

#define TIOCSETP
_IOW('t',  2, struct sgttyb)

#define TIOCGETC
_IOR('t',  3, struct tchars)

#define TIOCSETC
_IOW('t',  4, struct tchars)

/* Network ioctls. */

#define NWIOSETHOPT
_IOW('n', 16, struct nwio_ethopt)

#define NWIOGETHOPT
_IOR('n', 17, struct nwio_ethopt)

#define NWIOGETHSTAT
_IOR('n', 18, struct nwio_ethstat)

#define NWIOSIPCONF
_IOW('n', 32, struct nwio_ipconf)

#define NWIOGIPCONF
_IOR('n', 33, struct nwio_ipconf)

#define NWIOSIPOPT

_IOW('n', 34, struct nwio_ipopt)

#define NWIOGIPOPT

_IOR('n', 35, struct nwio_ipopt)

#define NWIOGIPOROUTE
_IORW('n', 40, struct nwio_route)

#define NWIOSIPOROUTE
_IOW ('n', 41, struct nwio_route)

#define NWIOIPDROUTE
_IOW ('n', 42, struct nwio_route)

#define NWIOGIPIROUTE
_IORW('n', 43, struct nwio_route)

#define NWIOSIPIROUTE
_IOW ('n', 44, struct nwio_route)

#define NWIODIPIROUTE
_IOW ('n', 45, struct nwio_route)

#define NWIOSTCPCONF
_IOW('n', 48, struct nwio_tcpconf)

#define NWIOGTCPCONF
_IOR('n', 49, struct nwio_tcpconf)

#define NWIOTCPCONN
_IOW('n', 50, struct nwio_tcpcl)

#define NWIOTCPLISTEN
_IOW('n', 51, struct nwio_tcpcl)

#define NWIOTCPATTACH
_IOW('n', 52, struct nwio_tcpatt)

#define NWIOTCPSHUTDOWN
_IO ('n', 53)

#define NWIOSTCPOPT
_IOW('n', 54, struct nwio_tcpopt)

#define NWIOGTCPOPT
_IOR('n', 55, struct nwio_tcpopt)

#define NWIOSUDPOPT
_IOW('n', 64, struct nwio_udpopt)

#define NWIOGUDPOPT
_IOR('n', 65, struct nwio_udpopt)

#define NWIOSPSIPOPT
_IOW('n', 80, struct nwio_psipopt)

#define NWIOGPSIPOPT
_IOR('n', 81, struct nwio_psipopt)

/* Disk ioctls. */

#define DIOCEJECT

_IO ('d', 5)

#define DIOCSETP

_IOW('d', 6, struct partition)

#define DIOCGETP

_IOR('d', 7, struct partition)

/* Keyboard ioctls. */

#define KIOCSMAP

_IOW('k', 3, keymap_t)

/* Memory ioctls. */

#define MIOCRAMSIZE
_IOW('m', 3, u32_t)
/* Size of the ramdisk */

#define MIOCSPSINFO
_IOW('m', 4, void *)

#define MIOCGPSINFO
_IOR('m', 5, struct psinfo)

/* Magnetic tape ioctls. */

#define MTIOCTOP

_IOW('M', 1, struct mtop)

#define MTIOCGET

_IOR('M', 2, struct mtget)

/* SCSI command. */

#define SCIOCCMD

_IOW('S', 1, struct scsicmd)

/* CD-ROM ioctls. */

#define CDIOPLAYTI

_IOR('c', 1, struct cd_play_track)

#define CDIOPLAYMSS
_IOR('c', 2, struct cd_play_mss)

#define CDIOREADTOCHDR
_IOW('c', 4, struct cd_toc_entry)

#define CDIOREADTOC
_IOW('c', 5, struct cd_toc_entry)

#define CDIOREADSUBCH
_IOW('c', 6, struct cd_toc_entry)

#define CDIOREADTIME
_IOW('c', 7, struct atapi_subchnl)

#define CDIOREADDATA
_IOW('c', 8, struct data_read)

#define CDIOVOLREAD
_IOW('c', 9, struct volctrl)

#define CDIOVOLCTRL
_IOR('c',10, struct volctrl)

#define CDIOSTOP

_IO ('c', 11)

#define CDIOPAUSE

_IO ('c', 12)

#define CDIORESUME

_IO ('c', 13)

#define CDIOPLAY

_IO ('c', 14)

#define CDIOREADCAP
_IO ('c', 15)

#define CDIOCHKSTATUS
_IO ('c', 16)

#define CDIOCLOSE

_IO ('c', 17)

#define CDIOLOCK

_IO ('c', 18)

#define CDIOUNLOCK

_IO ('c', 19)

#define CDIOEJECT

DIOCEJECT

/* Soundcard DSP ioctls. */

#define DSPIORATE

_IOR('s', 1, unsigned int)

#define DSPIOSTEREO
_IOR('s', 2, unsigned int)

#define DSPIOSIZE

_IOR('s', 3, unsigned int)

#define DSPIOBITS

_IOR('s', 4, unsigned int)

#define DSPIOSIGN

_IOR('s', 5, unsigned int)

#define DSPIOMAX

_IOW('s', 6, unsigned int)

#define DSPIORESET

_IO ('s', 7)

/* Soundcard mixer ioctls. */

#define MIXIOGETVOLUME

_IORW('s', 10, struct volume_level)

#define MIXIOGETINPUTLEFT
_IORW('s', 11, struct inout_ctrl)

#define MIXIOGETINPUTRIGHT
_IORW('s', 12, struct inout_ctrl)

#define MIXIOGETOUTPUT

_IORW('s', 13, struct inout_ctrl)

#define MIXIOSETVOLUME

_IORW('s', 20, struct volume_level)

#define MIXIOSETINPUTLEFT
_IORW('s', 21, struct inout_ctrl)

#define MIXIOSETINPUTRIGHT
_IORW('s', 22, struct inout_ctrl)

#define MIXIOSETOUTPUT

_IORW('s', 23, struct inout_ctrl)

#ifndef _ANSI

#include <ansi.h>

#endif

_PROTOTYPE( int ioctl, (int _fd, int _request, void *_data));

#endif /* _IOCTL_H */

Useful structures

struct atapimsf

/* 4 bytes */

{
ubyte Res0;

ubyte Min;

ubyte Sec;

ubyte Frame;

};

struct atapitocheader
/* 4 bytes */

{
uword TocLen;


ubyte FirstTrk;


ubyte LastTrk;

};

struct atapitocentry
/* 8 bytes */

{
ubyte Res0; 
/*ubyte Ctrl;*/


ubyte Adr;  /*0h = information not supplied



       //1h = current position number



       //2h = encodes media catalogue number



       //3h encdes ISRC



       //else reserved */


ubyte Trk;  /*pro 00h audio without pre-emphasis



       //pro 01h audio with pre-emphasis



       //per 02h audio without



       //per 03h audio with



       //pro 04h digital data



       //pro 05h reserved



       //per 06h digital data



       //per 07h reserved



       //else broadcast use */


ubyte Res1;


union


{
ulong Block;



struct atapimsf Time;

} Where;

};

struct atapitoc

{
struct atapitocheader Hdr;


struct atapitocentry Ent[100]; 

};

struct volctrl

{  ubyte channel0;

   ubyte channel1;

   ubyte channel2;

   ubyte channel3;

};

struct data_read

{  long Offset;

   ubyte Data[2048];

};

struct atapi_subchnl

{ ubyte reserved;

  ubyte audio_status;

  uword length;

  ubyte format;

  ubyte adr_and_ctrl;

  ubyte trk;

  ubyte ind;

  union {

     struct atapimsf msf;

     int lba;

  }absaddr;

  union {

     struct atapimsf msf;

     int lba;

  }reladdr;

};

Examples of codes

This code eject the door of the ATAPI Drive.

#define nil 0

#include <sys/types.h>

#include <stdio.h>

#include <stdlib.h>

#include <errno.h>

#include <fcntl.h>

#include <string.h>

#include <sys/ioctl.h>

void fatal(char *label)

{


fprintf(stderr, "eject: %s: %s\n", label, strerror(errno));


exit(1);

}

void main(int argc, char **argv)

{


char *device;


int fd;


if (argc != 2) {



fprintf(stderr, "Usage: eject <device>\n");



exit(1);


}


device= argv[1];


/* Try to open it in whatever mode. */


fd= open(device, O_RDONLY);


/* Tell it to eject. */


ioctl(fd, DIOCEJECT, nil);


exit(0);

}
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