Author(s) Jan Matejka Version: 1.0
Volume: 036 Download New Cdi Keyboard drivers for CDi 450 & 380 Status: Proposal
Chapter: 01 Volume toable of contents Disgtr.: Restricted
Seetion : Date: 96-07-05

01 : Volume iable of contents
2: P I tio
02.1. Download New Cd-i Keyboard drivers for Cd-i 450 & 380
54 : Gene

54.1. Introduction

54.2. Source Description / Remarks

54.3. Usage of ‘new_drivers_subr.c’ within the CD-Online application
54.4, Resources/Electronic information

85 ; Software Module overyiew

APPENDIX A : Makefile
APPENDIX B : New_drivers_subr.c

Copyright Philips Electronics N.V. N.V. Philips Interative Media Centre Page 01-1
All Rights Reserved Philips Consumer Electronlcs B.Y.

9661 §G 2} Nyl Zi-deg gse qor z #beg CLEEYT-LI-EB+ ORI SdINIHd



Author(s) Jan Matejka Version: 1.0
Volume: 056 Download New Cdi Keyboard drivers for ©T% 450 & 380 Status: Proposal
Chapter 02 Product Identification Distr.: Restricted
Section : Date: 96-07-05

The CD-i 450, Goldstar 450 and CD-i FW380 type players all have the need for a special /O splitter
cable to connect more than one CD-i (pointing) device, thus resulting in 2 different ports (1 & 2).

Port 1 is internally connected to IKAT 1 or the UART of the 68070 (depending on the particular
device attached).

Port 2 is internally connected to IKAT2 and is dedicated to wired pointing devices.

On the 450 and 380 players, Port 2 is NOT capable of handling CD-i Keyboard input according to
the FFGB spec. Only a CD-i keyboard connected to Port 1 will be recognized..

This means that is is impossibie on the 450 and 380 players to run applications that use both a
Modem device and a CD-i Keyboard device. e.g. The CD-Online intemet application.

To enable the use of a Keyboard on Port 2 of a 450/380 player, A New CD-i Keyboard specification
was written. (Keyboard specification : V0.92 , Jos Schepers, PIA Hasselt, 6/27/96). +

This new specification defines a new mode (“T” mode), where the Keyboard will announce itself

as a Graphic Tabiet, and will send its data in Graphic Tablet packet format. This mode will be

for exclusive use on the 450/380 players,

The new CD-Online keyboard, developed by Technico Taiwan, will support both modes through an
external switch (switch to ‘K’ mode or ‘T’ mode)..

In order to support a “T*mode keyboard on the 450/380 players, the application has to replace the
existing keyboard and pointing device2 driver/descriptor with new drivers, supporting the New
keyboard specification.

These new drivers were supplied by PIA Hasselt,

This document describes a C-coded(K&R) CD-i test application with following functionality :

- unique check to verify whether the Player is of type CD-i 450, GOLDSTAR 450, CD-i FW380

- verify whether a CD-i Keyboard in “T* mode is connected.

- download new drivers in case of 450/380 players,

- initialize paths for the new drivers and implement a sample signal handler for keycodes and cursor
control,

For use in the CD-Online application I suggest following method :

- copy following functions : int Cdi450_38(()
int CSD_OK()
- copy all #defines / prototypes for these functions.
- use the part of the main() routine which calls the latter functions and does the appropriate
detaching / replacement of drivers.
- open the paths to /kbl and /pt2 in the same order as the main() routine does.
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54.2. Sou i marks

see : Appendix A : Makefile
see : Appendix B : new_drivers_subr.c - Documented Scurce

Remarks :

* The CDi450_380() call will uniquely discriminate the CD-i 450 / CD-i 380 players from the rest
of the CD-i player park. The call will return following values :

- *CDI_450’ defined value : player is of type CD-i 450, GOLDSTAR 450.

- ‘CDI_380"defined value : player is of type CD-i FW380.

- ‘FALSE’ defined value :  any other player.

This function was seperately tested using 4 mastered disc on all players of the PIMC test
departement. Test results can be obtained at PIMC (see 4. Resources/Electronic information).

* It is necessary to differentiate between the CD-i 450 and the CD-i 380 players because the new
kb1driv keyboard driver is different for the 450 / 380 player.

In case of a CD-i 450 player the file ‘mods_450’ is loaded. ‘mods_450" is a concatenation of

following OS9 modules :

-pt2driv:  CRC=$4956A7 ; new pointing device 2 driver for CD-i 450/380

~ kbidriv : CRC=$E61C3 ; hew “T’mode keyboard driver for CD-i 450

-pt2: CRC=$C7624D ; new pointing device 2 descriptor for CD-i 450/380
In case of a CD-i 380 player the file ‘mods_380 is loaded. ‘mods_380’ is a concatenation of
following OS9 modules :

-pt2driv:  CRC=$4956A7 ; new pointing device 2 driver for CD-i 450/380

-kbldriv: CRC=$4066D ; new ‘T’mode keyboard driver for CD-i 380

-pt2: CRC=$C7624D ; new pointing device 2 descriptor for CD-i 450/380

* After correctly loading the appropriate drivers, the new keyboard will be activated if the paths T
are opened/accessed in the correct order :

1. Open /kbl path

2. Open /pt2 path

3. initialize keyboard, etc...

4, initialize cursor (/pt2) if F1-F8 cursor functionality should be supported.
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54.3. e of drivers subr.c’ within the CD-Ounlin icatio
For use in the CD-Online application I suggest following method :

- copy following functions : int Cdi450 380()
int CSD_OK()
- copy all #defines / prototypes for these functions.
- use the part of the main() routine which calls the latter functions and does the appropriate
detaching / replacement of drivers.
- open the paths to /kb1 and /pt2 in the same order as the main() routine does.

544. R lectronic jnfo! tio

Test results, additional information and (electronic) copies of the driver files, makefile and source
can be obtained by contacting PIMC :

Jan Matejka

Philips Interactive Media Centre (PIMC)
Maastrichterstraat 63

3500 Hasselt

BELGIUM

tel : +32 11 242 546
fax : +32 11 242 273
email : janm@pimc.be
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APPENDIX A : Makefile

CC = cc68

# CDRTOS 1.0 directories

CDILIB = /usr/local/os9/lib
CDIDEFS = /usr/local/os9/defs
CDRTOSLIB = /usr/local/es9/lib
CDRTOSDEFS = /usr/local/os9/defs

INFILE = new_drivers_subr

PROJ =,
SRC =S$§(PROJ)src
OBJ = $(PROJ)obj

DEFS = $(PROJ)inc

LIB = $(PROJMib

LIBS = -l=$(CDILIBYelib.\
-1I=$(CDILIB)/cio.] \
-1=$(CDILIB)/usr.] \
-I=$(LIBYmvcdi \
-1=3(LIBYmacdil \
-i=S(LlB)}fmv.l \
l=$(LIBYmvcdin.! \
-1=$(CDRTOSLIBYcdi.| \
-1=$(CDRTOSLIB)/sys.!

# Cflags
Pennonn

CFLAGS = -v=$(CDIDEFS) -va$(CDRTOSDEFS) -va$(DEFS) -va$(PROJ)
RFILES = $(OBJY$(INFILE).r

$(PROJYS(NFILE) : $(RFILES)
$(CC) -g -m=4 $(RFILES) $(LIBS) -f=S(PROJY$(INFILE)

# Building the object modules
'3

$(OBIYS(INFILE).¢ : $(SRCYS(INFILE).c
$(CC) $(CFLAGS) $(SRCYS(INFILE).c -=$(OBJ)
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APPENDIX B : New_drivers_subr.c

f"‘.*l" XN RSREARNLABARIERRCRRERRRWRBPNANEERER N Gk eRRENAHORES
*

* ncw_drivers_subr.c

-

* download and test CD-i 450/380 drivers for CD-Online Keyboard
* in T mode.

L]
*

* Jan Matcjka, PIMC
* June 1996

EIEF A EARUPNRBERRR SN E R ERUNNBOEN Rk p kD e R NB IR R ttt*‘t.“f

#include «<sidio.h>
#include <modes.h>
#include <signal.h>
#include <csd.h>
#include <cdfm.h>
#include <ucm.h>
#include <madule.h=
#include <sysio.h>
#include <memory.h>»
#include <errno.h>
#include «<time. h>

#define PIMC_DEBUG 1

#if PIMC_DEBUG
#dcfine DEBUG PIMC_DEBUG
#define DEBUG_ON(STATEMENT) {STATEMENT}
#define DEBUG_OFF(STATEMENT) E
#else
#define DEBUG_ON(STATEMENT)
#dcfine DEBUG_OFF(STATEMENT)
#endif
#define SYSERR (-1)
#define TRUE 1
#define FALSE 0
#define PT2_SIG 260
#define KEYBOARD_S8IG 300
#definc KB_MODE_WAIT 0x01
#define KB_MODE_REMOVE 0x02
fdefinc KB_KEY_PRESSED 0x01
#define KB_KEY AUTO_REPEAT 0x02
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#define KB _KEY_RELEASED (x04

#define CONFIG_MODNAME "config"

#define PT2DRIV_MODNAME "pt2driv"

#define KB1DRIV_MODNAME *kbldriv"

#dcfine CRC_KBIDRIV_450 (OxSEf36C)

#define CDI_450 2

#define CDI_380 3

#define NEW_KB1DRIV_450 "mods_450"/* "new_kb1driv_450, pt2driv, pt2* */
#dcfine NEW_KBIDRIV_ 380 "mods_3R0"/® "new_kb1driv_380, pt2driv, pt2" */

fttttt.'!‘ittttl.“!tﬁt*t!tti‘.‘iitittttltt
=

* player and corresponding config module CRC.,
* Information abtained from release notes. Some were
* not available, in which case CRC is marked 7,

*

* Jan Matejka,

* PIMC, may 96

*

o FW380i, R1.1 CRC config : $4B6FDD

. FW380i, R1.3 CRC config : $4B6FDD 7

i GOLDSTAR 450, US, R1.3 CRC config : $4B6FDD
. GOLDSTAR 450, KOREA, R1.3  CRC config : $7466BF

. 450 HIGHSCREEN, R1.1 CRC config : §7466BF

" 450 R1.3 CRC config : $7466BF

s 450 R14 CRC config : $7466BF

" 450/11 R1.4 CRC config : $7466BF

¢ GOLDSTAR 450, UK R1.2 CRC config : $7466BF
L GOLDSTAR 450, US R1.2 CRC config : $7466BF
. GOLDSTAR 450, US R1.3 CRC config : $7466BF
:

5 GOLDSTAR 450 R1.1 CRC config : $C010C9

* 450 R1.1 CRC config : $C010C9

||

HEEREDRER AR N NN IIEE R R AAND R B IR A titttt-,(

" globals L &
extern int &rmo;

int video_path;
int pi2_path;
int kbl_path;
unsigned short  ntsc_flag;
int tp;

int SCIEEnpos;

unsigned short  textout_flag;

int btnstate,ptx,pty;
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short inkey;

unsigned char  type;

/* proto's */

int CDi450 _3800;
int CSD_OK(:

int init_videopath();
void detach_ptr2();
int init_pt2path();
int init_kb1path();
void flush_keyboard_buffer();
void init_cursor();
void Wait_n_Ticks();
void gignal_handler();

')‘t!ttl!‘tl SR RAREBUSNERESRSELURISN X XL RERVURNECRHILVNIRPABHE XX RRPAN VSIS CURDRAGNGH #tll’

main()

b

int i

int  CDLType;

video_path = init_videopath();

CDI_Type = CDi450_380();
if ( (CDI_Type==CDI_450)}{(CDI_Typc==CDI_380) )
i{f (CSD_OK())
i{f( CDI_Type == CDI_450)
detach_ptr2();

f* returns type CD1_450, CDI_380 or FALSE */
1* test if the device iz a CD-i 450 or CD)-i 380 %/
/* test if keyboard in "T" mode is attached */

/* test if the device is a CD-j 450 %/

modload(NEW_KBIDRIV_450, 1);

attach( */pt2", READ_);

DEBUG_ON( printf("new pt2driv, kbldriv, pt2 loaded for CDI 450 player\n™); );

if (CDI_Type == CDI_380)

/* else it must be a FW380i ¥/

DEBUG_ON( printf("nnw pdriy, kbldriv, p12 loaded for CDI 380 playern®); );

detach_ptr2();
modlmd(NBW KBIDRIV_380, 1)
attach( "/pt2", READ
}

}

else

{
if( CDI_Type == CD]_450)

{
DEBUG_ON( printf("no drivers loaded for CD1 450 player :\n™); );

[* test if the device is 8 CD-i 450 */
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}
if (CD1_Type == CDI_380 ) /* else it must be 2 FW380i */

{
DEBUG_ON( printf("no drivers loaded for CDI 380 player :\n"); );
}

DEBUG_ON( printf("keyboard in "T' mode is not attached\n"); )

}

TEST:

kb1_path = init_kblpath();
pt2_path = init_pt2path();

kb_repeat(kbl_path,25,5); /*® default auto-repeat is on */
flush_keyboard_buffer(kb1_path);
init_cursor(); /* show and position upper lefi */

intercept(signal_handler);
if (kbl_path) kb_ssig(kb1_path, KEYBOARD_SIG);
if (pt2_path) pt_ssig(pt2_path, PTZ_SIG);

EXIT:
while(1);

close{video_path);
exit(0);
}

;a LLEA R R YT VTR LR LR LT TP i D e R LTI bR ey LT
*

* int CDi450_380()
*

* This function will try to link to the CONFIG module of the CD-i player,

* and if present it will verify its CRC, From the CD-i player release notes

* information, the CONFIG module has proven to be a good discriminator to isolate

* whether the player is of type CD-i 450, 380, GOLDSTAR 430, or any other type

* apart from these 3. The player is of type CD-i 450, 380 or GOLDSTAR 450 if the

* CRC is one of thesc ; 0x4B6FDD, 0x7466BF, 0xC010C9.

* To differentiate a CDi 450/GOLDSTAR 450 player from a CD-i FW380 player,

* The kbldriv module CRC is used. This CRC is Ox5¢f36C for the CD-i 450 / GOLDSTAR

* 450 range of players.

*

* value returned : int

. int = CDI_430 for CD-i 450 and GOLDSTAR 450 range of players
* int = CDI_380 for CD-i FW380 range of players

. int = FALSE for any other player.

"
AREESRESAS A ECRANRNRRNEEF RS RTNRARARERF ST EInEARARPETP RN P EF 2R S HNRTER l'IC.i,(

int CDi450_380(Q)
unsigned int cre;
mod_exec *modptr;
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int return_value;
if ( (int) (modptr=(mod_exec *)modlink(CONFIG_MODNAME, mkiypelang(MT_PROGRAM,ML_OBJECT))) m=
SYSERR)

{

DEBUG_ON( printf("Unable to link to config modulein™); );
droid64

return(FALSE);

}

crc = *(unsigned int *)((char *)modptr + modptr->_mh._msize - 4);
DEBUG_ON ( primtf("CRC of config module : %x\n", cre); %

munlink(modptr);
switch(erc)

{
case Ox4B6FDD:
case 0x7466BF:
case 0xCO10C9;
DEBUG_ON( printf("CRC of config module is one of Ox4B6FDD, 0x7466BF, 0xC010C9 : \n"); );

DEBUG_ON( printf("Player is of type CD-i 450, Goldstar 450 or CD-i FW380\n"); );
break;

default:

DEBUG_ON( printf("CRC of config module is NONE of 0x4B6FDD, 0x7466BF, 0x0010C9 : \a™); );
DEBUG_ON( printf("Player is of OTHER type than CD-i 450, Goldstar 450 or CD-i FW380\n"); );
return(FALSE);

break;

}

if ( (int) (modptr=(mod_exec *)modlink(KB1DRIV_MODNAME, mktypelang(MT_DEVDRVR,ML_OBJECT))) s
SYSERR)

{

DEBUG_ON( printf("Unable 1o link to kb1driv module\n"); );
relurn(FALSE),

}

else

{
cre = *(unsigned int *)((char *)modptr + modptr->_mh,_msize - 4);
DEBUG_ON ( printf("CRC of kbldriv medule : %x\n", cre); )

munlink(modptr);
if (cre==CRC_KB1DRIV_450)

{
DEBUG_ON( printf("Player is definitely CD-i 450\n™); );

return(CDI_450);
else
{
DEBUG_ON( printf("Flayer is definitely CD~i FW380\n"); );
return(CDI_380);
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}
}
}

;'!t!l!l ERAEEERRNNARRARIRBAR SRR RNARRANERR AN RS SRR ORI RNNNATE R R G R Rt Dy
%

* int CSD_OK()

* This function will check whether a Keyboard in T mode is attachcd.

* Only in this case the new drivers should be downloaded.

* A keyboard in 'T' mode will announce itself as an absolute pointing

* device, thus resulting in a CSD entry of type

L 5:pt2:CL="a" or

. 5:/pt2:CL="b".

* Additionally it is checked whether the /pt2 absolute pointing device descriptor
* found is referencing correcty to the pt2driv driver.

*

¥ value returned : int TRUE or FALSE

» TRUE = 'T'mode keyboard has an entry in the CSD
» FALSE = T'mode keyboard entry not found, or referencing to wrong driver
L LY e T T T T LTy ae ] =% sesunns/
int CSP_OK(Q
{
int i=(;
char *pt2_name;
char *pi2_param;
mad_dev *pt2_modp;
char *pi2driv_name;
while(1)
i
pi2_name=csd_devname(DT_PTR, ++i); /* uwy to find /pt2 descriptor in next CSD entry ¥/

DEBUG_ON( printf("pt2_name : %\n", pt2_name); );

if ({(int)pt2_name) return(FALSE); /* if not found retum FALSE ¥/

if (stremp(pt2_name, "/pt2") == ()
{

= csd_devparam(pi2_name);
DEBUG_ON( printf("pt2_param : %s\n", pt2_param); );

if( findste(1, pi2_param, "CL=\"a\"") || /* check if it's an absolute p. device */
findstr(1, pt2_param, "CL=\"B\"") )

{

pt2_modp=(mod_dev *)modlink((char *)pt2_name+1,
mktypelang(MT_DEVDESC.ML_ANY));

if ( (int)pt2_modp == SYSERR) return(FALSE);

/* yes, it is /pt2 ®/

DEBUG_ON( printf("pt2_modp : %x\n", pt2_modp); )
pt2driv_name = (char *}(int)pt2_modp + (int)pt2_modp->_mpdev);
/™ check it the /pt2 descriptor is linked to the pi2driv driver */
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if (!stecmp(pt2driv_name, FT2DRIV_MODNAME) )
{ :
munlink(pt2_modp); LE
return(TRUE); il
} i
else il
{ i
munlink(ptZ_modp); .
return(FALSE); u, {
} o
else
{
muntink(pt2_modp);
retum(FALSE);
}

}

;Qt* EEERUBAURBERREREL L RRNDAGRREER DR DA BEOI SR RO USRANRPRSn Tk kAR ER “iii*tf

void  detach_ptr2()
{

struct devicetbl *pt2devtbl;

pt2devibl = attach( "/pt2”, READ_);
while (p12devibl->V_usrs » 0)

{
detach(pt2devibl);
}

}

JRERBUR RS ARERIC ARG O SRR ARRRN NS ARV SR SRR RSE NSRS ARABURAPEEHETEENRY

it init_pt2pathQ
{

if ((pt2_path = open("/p12", S_IREAD)) == SYSERR)

{
DEBUG_ON( printf("Error on getting pt2 path\n"); );
exit(3)y;

return(pt2_path);
f‘ FRFEFWRNBKENSF SRR ARPANIR SRS EA DU FAF ORGSR RRR PR PR eI RARDORB S F S -.(

it init_kblpath()

{

int kb1_path;

if ((kb1_path = open("/kb1", S_IREAD)) == SYSERR)
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l{)EBUG_ON(pﬁntf("EImr on opening keyboard path \n");)
return{FALSE);
}

clse
r{emm(kbl _path);
}

}

JHERAR AR ERBHNG RIS SRR EOEIRE LT RGS A K UEIRARIIRSILRAEE TR TR S D RAN sun

int init_kb1(kbl1_path)
int kbl_path;
{

if ((kb1_path = open("/kb1", S_IREAD)) == SYSERR)
{

DEBUG_ON(printf("Error on opening keyboard path \n");)
return{(FALSE);
}

else

{

kb_repeat(kbl_path,25,5); /* default auto-repeat is on */
flush_keyboard_buffer(kb1_path);

}

retum(kb1_path);
}

’(uw“utttt ERRVNBAREEFEERRIRARORRE R SHEYRARRUDRER S LR ABEHBUR RSB RIVINIB S ERE SR Y t,-‘

void  flush_keyboard_buffer(kbi_path)
it kbl_path;

{
short inkey;
unsigned char  type;

do kb_read(kbi_path,KB_MODE_REMOVE,&inkey,&type);
while (type);

Wait_n_Ticks(2);

do kb_read(kbi_path, KB MODE_REMOVE,&inkey.&type);
while (type);

}

ltttitll..‘l FEEEEERR P AREEREE R D AR EN R IR E RS R R RN I SRR RPLAN N LSS .tt*l!

int  init_videopath()

char *video_device_name;
char  *vidparam;
int video_path;
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if ((video_dcvice_name=csd_devname(DT_VIDEO,1)) == 0)

{
DEBUG_ON(printf("Error on getting device name"););
exit(3);

}
if ((video_path=open(video_device name,S_IREAD)) == -1)
{
DEBUG_ON(printf("cannot open vpath error\n"););
cxit( ermo );
if(vidparam = csd_devparam{video_device_name))
{
if(findstr(1,vidparam,"625"))

de_setemp(video_path, 0);
nisc_flag =0;

else

nisc_flag = 1;

if (findstr(1, vidparam, "TV"))
{
de_setemp(video_path, 0);
}

{
de_setcmp(video_path, 1);
}

}
gree(vidpmm);
free(video_device_name);

de_inti(video_path,0);
return(video_path);

flll.!‘t‘tttl"ll‘.-l‘..‘t#*'llllIlll*!ﬁtlt#“!!!IIIII.***‘##*!"

* INIT CURSOR .
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* Initialize cursor settings »

L] ®

#it!'!l‘.!-"..i“*.il"‘.ll‘..ttt‘#“tt.lI.l'..'i.t-‘t“i‘-llllt’!

void init_cursor()

{
ge_bink(video_path, 0x00000030); /* cursor blink rate */
ge_col (video_path, 0x80A0A0AQ); /* cursor color */
gc_org(video_path,0,0); I* cursor origin -- upper left point */
gc_pos(video_path,0,0);

#f0
pt_org(pt2_path,0,0); /* set pointer origin */
pt_pos(pt2_path,0,0); /* position pointer to .y */

#endif
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g¢_show(video_path); /* hide the cursor */
#if0
ge_hide(video_path);
#endif
}

{‘lttt*‘-.!lt&tit*‘l'*l.'!llt‘*t‘l"&tllitt!‘1".“.‘“‘l‘i#t!.“‘.“l‘t‘itﬂl“l*‘i{

void Wait_p_Ticks(n)

int n;

{

unsigned int tickcount;
tickcount=(_getsys(D_Ticks,4));

while({ (_getsys(D_Ticks,d4) - tickcount) < n);
}

;ll.!ttttl#"I.!‘tttt-t‘*.l.ll‘*‘***t.l'tt‘tﬁ*ﬂ‘*"!t!!tl.?‘l“‘*

* SIGNAL_HANDLER .

BHANEE e kSR PR PRNA SRR RN RO REBRAR RPN AR R R RS -s-musutt’!

void signal_handler(signum)
register int signum;

{
switch (signum)
{

case  KEYBOARD_SIG:
kb_read(kb1_path,KB_MODE_REMOVE, &inkey,&type);
DEBUG_ON( printf("inkey : %d - type : %d\n" inkey,type); );
kb_ssig(kb1_path, KEYBOARD_SIG);
break;

case PT2_SIG:

pt_coord(pi2_path,&binstate,&ptx,&pty):

gc_pos(video_path,ptx,pty);

DEBUG_ON( printf("pt2sig received - binstate = %0d\n", binstate&3); );
pt_ssi g[pggknth,m_s IG);

case SIGQUIT:
case SIGINT:
exit(0);
break;
default:
DEBUG_ON(printf("\nSignal_Handler: Unknown signal [%d]", signum););
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}

}
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