Appendix: Source Code
Please note that the source code, as an organized project, is available at

(boot . s)

; PEN (Personal El ectronic Notebook)
; CS4710 Fall 2006
; Neal Tew

boot strap code. .

| MPORT | Load$$SDRAMB$Base|

| MPORT | | mage$$SDRAMBSBase|

I MPORT | | mage$$SDRAMBSLI i t |

I MPORT | | nage$$SDRAMESZI $$Base|
| MPORT | | nage$$SDRAMESZI $S$Li it |

| MPORT __use_no_sem hosting_sw ;this nakes the linker throw an error if Clibs try to use host
SW's

| MPORT t hr eadmanager _i ni t

I MPORT _init_alloc

EXPORT codestart
EXPORT codeend
EXPORT __rt_heap_ext end

AREA | .text|, CODE
ENTRY

programstarts_here
ands rO0, pc, #0x80000000 ;we are running in ram al ready?
bne ram boot

rom boot ;use GPIGCs to decide how to boot (run PEN or u-Boot?)
b uBoot _skip

I dr r3, =0x40e00000

mov r0, #0

str r0, [r3, #0x60] ;GAFRL_U - no alt function
str r0, [r3, #0x10] ; GPDRL - make GPI Gs inputs
Idr r0,[r3, #0x04] ; GPLR1

ands r0, r0, #0x000c0000
cnpne r 0, #0x000c0000

noveq pc, #0x850 ; GPI 060=51 (default state), go to u-boot
uBoot _ski p
; change systemclock right away, so we don't need to worry about SDRAM refresh
I dr r3, =0x41300000
Idr r0, =0x0161
str r0,[r3] ; CCCR=010_11_00001: nenfreq=100, runfreq=nent4, turbo=run*1l
mov r0, #2
ncr pl4,0,r0,c6,c0,0; CCLKCFG=FCS (start freq change sequence)
;wait 200us for SDCLK to stabilize
; setup SDRAM st uf f
;copy all code to ram
adr r0, programstarts_here ;src
ldr r1, =| | mage$$SDRAMS$Base| ; dst

ldr r2,=| I nrage$$SDRAMBSLI it | ; dst_end
nmov r 3, #4 ;srcinc
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mv Ir,rl ;copy self to SDRAM and junp to ram
b copy2
ram boot
nmsr cpsr_c, #0xdf ;disable interrupts
bl initmem ;setup MMJ, etc
adr r5, copylist
bl copynmem ;clear ZINIT area
I dr r0,=0x40D00004 ; (I CWR)
mov r 1, #0
str r1,[rQ] ;disable all PXA I RGs
mov r 0, #0xa4000000 ; r 0=SDRAM t op
msr cpsr_c, #0x17
sub sp, r0, #0x10000 ; abort stack
nmsr cpsr_c, #0x1b
sub sp, r0, #0x10000 ; undefined stack
msr cpsr_c, #0x12
sub sp, r0, #0x20000 ;| RQ stack
nsr cpsr_c, #0x13
sub sp, r0, #0x30000 ; supervi sor (swi) stack
mer cpsr_c, #0x1f
sub sp, r0, #0x40000 ;system npde stack
I dr r0, =0xA0200000 ;heap start at 2MB
I dr r1, =0xA0800000 ;heap end
bl _init_alloc ;initialize heap

Idr r12, =t hreadmanager _init

bl x

ri2

copy2

cnp rl,r2

Ildrcc r4,[r0],r3
strcc r4,[r1], #4

bcc

copy2

bx I'r
copyl i st

dcd

zero,

zerodcd O

codestart

| I mage$$SDRAMBSZI $$Base|

dcd | | mage$$SDRAMBS$Base

codeend dcd || mage$$SDRAMBSLI mi t

nov

ncr
ncr
ncr
nrc
nov
sub

nov
ncr
nmov
ncr
I dr
ncr
| dr
ncr
ncr

| dr
I dr
b

ri2,1r

;initialize MMJ, cache

;start up thread manager and | aunch PENmain as the nmain thread

| | mage$$SDRAMESZI $SLi i t |

etc

p15,0,r0,c9,cl, 1;unlock instruction cache
pl15,0,r0,c9,c2,1;unlock data cache

p15,0,r0,c7,c7
p15,0,r0,c2,c0
ro, r0

pc, pc, #4

r0, #0x78

;wait for

;invalidate BTB

it

p15,0,r0, cl,cO0,0;disable MW

r0, #0

p15,0,r0,cl,c0,1;aux contro

r 2, =0Oxa3f f c000
p15,0,r2,c2,c0
r 3, =0x55555555
p15,0,r3,c3,c0
p15,0,r0,c8,c7

;set TLB base t
; domain contro

;invalidate TLB

;prepare descriptor table

r0, =0x00000c02
ri1, =0x01000c02

fill TLB

; 00000000- 01000000

, | +D caches

o top 16K of ram

- use TLB pernission flags for everything

flash



I dr r0,=0x01000002 ;01000000-40000000: enpty

I dr r1, =0x40000002

bl fillTLB

I dr r0, =0x40000c02 ;40000000-4c000000: registers

I dr r1, =0x4c000c02

bl fillTLB

I dr r0, =0x4c000002 ;4c000000- a0000000: enpty

Idr r1, =0xa0000002

bl fillTLB

I dr r0, =0xa0000c0Oe ;a0000000-a0800000: SDRAM (cached) code, data, heap
Idr r1, =0xa0800c0e

bl fillTLB

I dr r0, =0xa0800c02 ;a0800000-a3f00000: (uncached) DVA-safe nem
I dr r1, =0xa3f00c02

bl fillTLB

I dr r0, =0xa3f00cOe ; a3f00000-a4000000: SDRAM (cached) stack, vectors, etc
I dr r1, =0xa4000c0e

bl fillTLB

I dr r0, =0xa4000002 ; a4000000-fff00000: enpty

Idr r1, =0xfff00002

bl fillTLB

I dr r0, =0xa3f00cOe ;fff00000-00000000: top of ram (cached)

I dr r1, =0xa4000c0e

bl fillTLB

bl install _interrupt_handl ers;take care of this while MMJ is still offline

nmcr pl5,0,r0,c¢7,¢c10 ;drain wite buffer

;1dr r0,=2_0000100001111011 ;enable MW, alignnment faults, BTB

Idr r0,=2_0011100001111111 ; enable MWJ, alignment faults, BTB, |+D caches, FFFFO000 vector
mcr pl5,0,r0,cl,c0,0

bx r12

fillTLB ;fill descriptor table fromr0O to rl
str r0,[r2],#4
add ro0, r0, #0x00100000 ; 1MB increnents

cnmp r0,rl
bne fill TLB
bx Ir

_rt_heap_extend ;return error if nalloc wants to grow the heap

mov r0, #0
bx Ir
install _interrupt_handl ers ;nove vector table to "OxFFFFO000"

adr rO0, FFFF_vectors
adr r1, FFFF_end

I dr r2, =0xa3ff0000
holdr r3,[r0], #4
str r3,[r2], #4

cnmp r0,rl

bne iih0

bx Ir

LTORG

| MPORT i rq_handl er

| MPORT swi _handl er

| MPORT undef i ned_handl er

| MPORT dat a_abort

| MPORT pr ef et ch_handl er
FFFF_vectors

I dr pc, =0 ; RESET

I dr pc, =undefi ned_handl er

I dr pc, =swi _handl er

I dr pc, =prefetch_handl er

I dr pc, =data_abort

I dr pc, =0
I dr pc, =i rg_handl er
I dr pc, =0 i FIQ

LTORG



FFFF_end

(consol e. c)

/1 PEN (Personal El ectronic Notebook)
/1 CS4710 Fall 2006

/'l Neal Tew

FEEEEEEEErr b rrrriny

/'l tty console

#i ncl ude <stdlib. h>
#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude "pen. h"
#i nclude "fat.h"

#def i ne BUFFSI ZE 64

static int idx=0;
static char buff[ BUFFSI ZE] ;

voi d consol e_t hread(voi d);
voi d testpattern(int n);

void console_init() {
newt hr ead( (voi d*) consol e_t hread, 0) ;

}

/lapparently armib's atoi() is broken, so we wite our own
int _atoi(char *s) {
int c,i,hex=0;

i =0;
while(1l) {
C=*s++,;
if(c>="a') c=c-'a' +' A’ ;
if(hex) {
if(c>="A && c<='F")
c=c-' A +10;
else if(c>="0" && c<='9")
c=c-'0";
el se break;
i =(i <<4) +c;
} else {
if(c=="X) {
hex=1;
conti nue;
}
if(c<'0" || ¢>'9")
br eak;
i=i*10+(c-'0");
}
} .
return i;

}

extern u32 codestart, codeend;
void flashOS() {

int i;

u8 *src, *dst;

src=(u8*)codestart;
dst =(u8*) 0x40000;

printf("Witing % bytes ", codeend-codestart);
for(i=0;i<codeend-codestart;i+=0x20000) {
flash_writebl ock(src, dst);
src+=0x20000;
dst +=0x20000;



}
printf("\n");

char *fstypes[]={"UNKNOWN', " FAT12", " FAT16", " FAT32"};
void dir() {

char filenane[ 256];

u32 filesize;

FI LE_TYPE f;

u32 dirtotal =0;

u32 fstotal;

f =FAT_Fi ndFirstFi | eLFN(fi | ename);
whi l e(f!=FT_NONE) {
filesize=FAT_GCetFil eSi ze();
dirtotal +=fil esi ze;
printf("%%\t\t%\n", (f==FT_DIR)?'/':" ',filename, filesize);
f =FAT_Fi ndNext Fi | eLFN(fi | enane);

}

fstotal =FAT_GCet Fi | eSyst enilot al Si ze();

printf("% volume, % / %
(% %9\ n", fstypes[ FAT_Cet Fi | eSysteniType()],dirtotal,fstotal,100*dirtotal /fstotal);
}

void threadtest(int i) {
sl eep(5*1000) ;
suspend();
while(1l) {
wai t (SI G_ANY) ;
}
}

//process console input. call ne periodically...
voi d consol e_thread() {

peni nfo p;

int c,i;

int h,ms;

while(1l) {

wai t (SI G_UART) ;
c=ff_uart_getc();

i f(c<0) //no input
conti nue;
if(c==8) { /I backspace
if(idx>0) {
idx--;

printf("\x08 \x08");

}
} elseif(el="\r") {
i f (i dx<BUFFSI ZE-1) {
buf f [ i dx++] =c;
ff_uart_putc(c);

} else {
buf f [ i dx] =0;
printf("\n");
i =_atoi (buff+2);
switch(buff[0]) {
//case 0: //CR
/1 break;
case 'G:
gi f_read(&uff[2],frane);
br eak;
case 'S :
gi f_save(&uff[2], frame, palette);
br eak;
case 'i':
printf("\nBuilt " __DATE__ " " __TIME__"\n");
/[lprintf("nenory free:
i =RTC- 1000* 600;
s=i / 1000960;



n¥i / (1000*60) %60;
h=i / (1000*60*60) ;
printf("Time since reboot: 9%02i:9%02i:9%02i.9%03i\n", h,ms,i%l000);
flashinfo();
pagei nfo();
br eak;
case 'I":
dir();
br eak;
case 'a':
settings.antialias=!settings.antialias;
printf("Antialiasing is %.\n",settings.antialias? "ON':"OFF");
save_settings();
br eak;
/= case 'B':
set _background(i);
redraw_background();
br eak; */
case 't'
testpattern(i);
br eak;
case 'c':
wacom cal i brate();
br eak;
case 'b':
backl i ght (i);
br eak;
case 'P':
printf("Push any key to stop.\n");
do {
wai t (Sl G_PEN| SI G_UART) ;
i f(wacom read(&p))
printf("(%,%) 9%92X\n",p.x,p.y,p.flags);
} while(ff_uart_getc()<0);
br eak;
case 'r':
cl ean_al | _pages();
flashall ();
reboot (i);
br eak;
case 'R:
resune(i);
br eak;
case 's':
for(i=0;i <MAXTHREADS; i ++) {
if(threadstate[i].regs[0]) //thread is alive?
printf("u: 9%& 9% time=%
id=%\n", (u32)& hreadstate[i],threadstate[i].prev,threadstate[i].next,threadstate[i].ticks,thread
state[i].id);
el se
printf("9%: --\n",(u32)& hreadstate[i]);

br eak;
case 'T':
i =newt hr ead( (voi d*)t hreadt est, (voi d*)i);
printf("threadl D=%\n",i);
br eak;
case 'k':
killthread(i);
br eak;
case 'O :
flashOs();
br eak;
case 'F':
flash_format();
if(!FAT_InitFiles())
printf("FAT_InitFiles() failed.\n");
br eak;
defaul t:
printf(
"O wite OSto flash\n"



"Gfile read GF file to screen\n"”
"Sfile save G F file\n"

"F format FAT inmage\n"
"l directory listing\n"
"s thread stats\n"
"T spawn new test thread\n"
"R resune thread\n"
"k NNN kill thread\n"
"a antialias toggle\n"
"t NNN test pattern (0..?)\n"
"b NNN set backlight (0..255)\n"
/1"B NNN set background\n"
"c calibrate pen\n"
"P pen test\n"
i m scel | aneous i nfo\n"
"r NNN reboot (junp to addr)\n" //u-boot reset is 0x850
)
}
printf(">");
i dx=0;
}
}
}
void testpattern(int n) {
int i,xvy;
u8 *p;
nenset (frame, WHI TE, FRAMESI ZE) ;
switch(n) {
case O:
for(i=0;i<32;i++) {
palette[i]=i;

pal ette[i +32] =i <<6;
pal ette[i +64] =i <<11;

p=frane;
for(y=0;y<32*3;y++) {
for(x=0; x<8*1024; x++) {
*ptt=y;

}
br eak;
case 1:
for(y=0;y<1024; y++) {
poi nt (y*768/ 1024, y);
poi nt (767-(y*768/1024),y);

}
for(y=32; y<1024; y+=32)
for(x=0; x<768; x++)
poi nt (Xx,Yy);
for (x=24; x<768; x+=24)
for(y=0; y<1024; y++)
poi nt (x,Yy);
for(x=0; x<768; x++) {
i f(x&16)
poi nt (x, 0);
el se
poi nt (x, 1023);

}
for(y=0;y<1024; y++) {
i f(y&l6)
point (0,y);
el se
poi nt (767,y);

br eak;
case 2:
for(i=0;i<16;i++) {
palette[i]=1<<i;
}



p=frane;
for(y=0; y<i6; y++)
for(x=0; x<48*1024; x++) {
*pt+t+=y;

}

br eak;
case 3:
pal ett e[ WH TE] =Oxffff;
br eak;
case 4:
pal ett e[ WH TE] =0;
br eak;
case 5:
for (x=0; x<768; x++) {
for(y=0;y<1024; y+=2) {
poi nt (x,Yy);
}
}
br eak;
case 6:
i =0;
for (x=0; x<768; x++) {
i=li;
for(y=0;y<1024;y++) {
i=li;
if(i)
poi nt (x, y);

br eak;
}
}

(disc_io.c)
| *
disc_io.c
uniformed io-interface to work with Chishms FAT library
Witten by M ghtyMax
Modi fied by Chishm

2005-11- 06
* Added WAI T_CR nodifications for NDS

2006- 02- 03
* Added SUPPORT_* defines, conment out any of the SUPPORT_* defines in disc_io.h to renove
support
for the given interface and stop code being linked to the binary

* Added support for MK2 MVC interface
* Added di sc_Cache* functions
Modi fied by Chishm
2006- 02- 05
* Added Supercard SD support
*/
#i nclude "disc_io.h"
/1 #i fdef NDS

/| #i ncl ude <nds. h>
/| #endi f

/1 1nclude known io-interfaces:
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#i f def SUPPORT_GSTI X
#i nclude "io_gstix.h"
#endi f

#i f def SUPPORT_MPCF
#i ncl ude "io_npcf.h"
#endi f

#i f def SUPPORT_MBCF
#i nclude "io_nBcf.h"
#endi f

#i f def SUPPORT_SCCF
#i nclude "io_sccf.h"
#endi f

#i f def SUPPORT_SCSD
#i nclude "io_scsd. h"
#endi f

#i f def SUPPORT_FCSR
#include "io_fcsr.h"
#endi f

#i f def SUPPORT_NWMC
#i nclude "io_nmmt. h"
#endi f

/1l Keep a pointer to the active interface
LPI O_I NTERFACE active_interface = 0

/*
Di sc Cache functions

2006- 02- 03

*/
#i f def DI SC_CACHE
#i ncl ude <string. h>
#def i ne CACHE_FREE OxFFFFFFFF
static u8 cacheBuffer[ DI SC_CACHE_COUNT * 512 ]
static struct {
u32 sector
u32 dirty;
u32 count

} cache[ DI SC_CACHE _COUNT ];

static u32 di sc_CacheFind(u32 sector) {
u32 i;

for( i =0; i < DISC_CACHE COUNT; i++ ) {
if( cache[ i ].sector == sector )
return i
}
return CACHE_FREE
}
static u32 di sc_CacheFi ndFree(void) {
u3d2 i =0, j;
u32 count = -1;

for( j = 0; j < DISC_CACHE COUNT; j++ ) {
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if( cache[ j ].sector == CACHE _FREE ) {
=
br eak;

}

if( cache[ j ].count < count ) {
count = cache[ j ].count;
i =1j;
}
}

if( cache[ i ].sector != CACHE_FREE && cache[i].dirty !=0) {

active_interface->n_WiteSectors( cache[ i ].sector, 1, &cacheBuffer[ i * 512 ] );
/* todo: handle wite error here */

cache[ i ].sector = CACHE_FREE;
cache[ i ].dirty = 0;
cache[ i ].count = 0;

}
return i;
}
voi d disc_Cachelnit(void) {
u32 i;
for( i = 0; i < DISC_CACHE COUNT; i++ ) {
cache[ sect or = CACHE_FREE;

i].
cache[ i ].dirty = 0;
cache[ i ].count = 0;
}
}
bool di sc_CacheFl ush(void) {
u32 i;
if( tactive_interface ) return false;
for( i =0; i < DISC_CACHE COUNT; i++ ) {
if( cache[ i ].sector != CACHE_FREE && cache[ i ].dirty !'=0) {
if( active_interface->fn_WiteSectors( cache[ i ].sector, 1, &cacheBuffer[ i * 512 ] ) ==
fal se )
return fal se;

cache[ i ].dirty = 0;

}
return true;
}
bool di sc_CacheReadSector( void *buffer, u32 sector) {
u32 i = disc_CacheFind( sector );
if( i == CACHE_FREE ) {
i = di sc_CacheFi ndFree();
cache[ i ].sector = sector;
if( active_interface->fn_ReadSectors( sector, 1, &cacheBuffer[ i * 512 ] ) == false )
return fal se;
}

menmcpy( buffer, &cacheBuffer[ i * 512 ], 512 );
cache[ i ].count++;
return true;

}

bool disc_CacheWiteSector( void *buffer, u32 sector ) {
u32 i = disc_CacheFind( sector );
if( i == CACHE_FREE ) {



i = di sc_CacheFi ndFree();
cache [ i ].sector = sector;

mencpy( &cacheBuffer[ i * 512 ], buffer, 512 );
cache[ i ].dirty=1;

cache[ i ].count++;

return true;

}
#endi f
/*
Har dwar e | evel disc funtions
*/
bool disc_setGaSlotlnterface (void)

/1 1f running on an NDS, neke sure the correct CPU can access
/1 the GBA cart. First inplenented by SaTa.

#i f def SUPPORT_M3CF
/1 check if we have a M3 perfect CF plugged in
active_interface = MBCF_Getlnterface()
if (active_interface->fn_StartUp())

/!l set MB CF as default 10O
return true ;

} s
#endi f

#i f def SUPPORT_MPCF
/'l check if we have a GBA Myvie Player plugged in
active_interface = MPCF_Getlnterface() ;
if (active_interface->fn_StartUp())

/1 set GBAMP as default 1O
return true ;

#endi f

#i f def SUPPORT_SCCF
/1 check if we have a SuperCard CF plugged in
active_interface = SCCF_Getlnterface() ;
if (active_interface->fn_StartUp())

/! set SC CF as default 10
return true ;

}os
#endi f

#i f def SUPPORT_SCSD
/1 check if we have a SuperCard SD plugged in
active_interface = SCSD Getlnterface() ;
if (active_interface->fn_StartUp())

/1l set SC SD as default 10O
return true ;
b
#endi f

#i f def SUPPORT_FCSR
/'l check if we have a GBA Flash Cart plugged in
active_interface = FCSR Getlnterface() ;
if (active_interface->fn_StartUp())

/1l set FC as default 10O
return true ;

P
#endi f



#i f def SUPPORT_GSTI X
/1 gunstix flash
active_interface = GSTI X _Getlnterface()
if (active_interface->fn_StartUp())

/1 set GSTIX as default 10O
return true ;

} s
#endi f

return fal se;

}
bool disc_lnit(void)

{

#i f def DI SC_CACHE
di sc_Cachelnit();

#endi f

/1if (active_interface != 0) {
Il return true;
/1} I/force interface re-init (to allow for interface swapping, formatting, etc)

if (disc_setGaSlotinterface()) {
return true;
}

/1 could not find a working 10 Interface
active_interface = 0 ;
return fal se ;

}

bool disc_Islnserted(void)

{
if (active_interface) return active_interface->fn_Islnserted()
return fal se ;

}

bool di sc_ReadSectors(u32 sector, u8 nunBecs, void* buffer)

{
#i f def DI SC_CACHE
u8 *p=(u8*)buffer;
u32 i;
u32 i nunBecs=nunBecs;
i f (nunBecs==0)
i nunSecs=256;
for( i = 0; i<inunBecs; i++)
i f( disc_CacheReadSector( &p[i*512], sector + i ) == false )
return fal se;
}
return true;
#el se
if (active_interface) return active_interface->fn_ReadSectors(sector, nunSecs, buffer)
return fal se ;
#endi f
}

bool disc_WiteSectors(u32 sector, u8 nunSecs, void* buffer)

{
#i f def DI SC_CACHE
u8 *p=(u8*)buffer;
u32 i;
u32 i nunSecs=nunBecs;
i f (nunBSecs==0)
i nunSecs=256;
for( i = 0; i<inunmBecs; i++) {
if( disc_CacheWiteSector( &p[i*512], sector + i ) == false )
return fal se;



return true;

#el se
if (active_interface) return active_interface->fn_WiteSectors(sector, nunBecs, buffer) ;
return fal se ;

#endi f

}

bool disc_Cl ear Status(void)

if (active_interface) return active_interface->fn_Cl earStatus() ;
return false ;

}
bool di sc_Shut down(voi d)

{
#i f def DI SC_CACHE
di sc_CacheFl ush();
#endi f
if (active_interface) active_interface->fn_Shutdown() ;
active_interface = 0 ;
return true ;

}
u32 di sc_Host Type (void)

if (active_interface) {

return active_interface->ul _i oType;
} else {

return O;
}

}
(disc_io.h)

#i fndef DI SC_I
#define DI SC_|

/1 Customni sabl e features

/!l Use DVMA to read the card, renpove this line to use normal reads/wites
/1 #define _CF_USE_DVA

/1 Allow buffers not alligned to 16 bits when reading files.

/1 Note that this will slow down access speed, so only use if you have to.
/1 1t is also inconpatible with DVA

#define _CF_ALLOW UNALI GNED

/1 Device support options, added by wwwv. heoflash.’com

[/ #define SUPPORT_NWMC // comment out this line to renove Neoflash MK2 MMC Card support
/| #defi ne SUPPORT_MPCF // comment out this line to renove GBA Myvie Player support

/| #defi ne SUPPORT_MBCF // comment out this line to renove M3 Perfect CF support

/I #define SUPPORT_SCCF // comment out this line to renove Supercard CF support

/| #define SUPPORT_SCSD // conment out this line to renpve Supercard SD support

/I #define SUPPORT_FCSR // comment out this line to renove GBA Flash Cart support

#def i ne SUPPORT_GSTI X

e D T T

#if defined _CF_USE DMVA && defined _CF_ALLOW UNALI GNED
#error You cant use both DVA and unal i gned nenory

#endi f

/1 When conpiling for NDS, nake sure NDS is defined
#i f ndef NDS

#def i ne ARMD

#defi ne NDS

#endi f

#i ncl ude <asm types. h>
/*
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#i f def NDS

#i ncl ude <nds/jtypes. h>
#el se

#i ncl ude "gba_types. h"
#endi f
*/

/1 Disable NDS specific hardware and features if running on a GBA
#i f ndef NDS
#undef SUPPORT_NMVC
#undef DI SC_CACHE
#endi f
/*
Interface for host program
*/
#def i ne BYTE_PER READ 512
disc_Init

Detects the inserted hardware and initialises it if necessary
bool return QUT: true if a suitable device was found

*
_________________________________________________________________ /
extern bool disc_lnit(void) ;
¥ e e e
di sc_lslnserted
I's a usabl e disc inserted?
bool return QUT: true if a disc is inserted
_________________________________________________________________ *
extern bool disc_lslnserted(void) ;
¥ e e e e e e e e e e e
di sc_ReadSectors
Read 512 byte sector nunbered "sector" into "buffer"
u32 sector IN address of first 512 byte sector on disc to read
u8 nunBSecs | N: nunmber of 512 byte sectors to read,
1 to 256 sectors can be read, 0 = 256
voi d* buffer QUT: pointer to 512 byte buffer to store data in
bool return QUT: true if successful

*
_________________________________________________________________ /

extern bool disc_ReadSectors(u32 sector, u8 nunBecs, void* buffer) ;
#defi ne di sc_ReadSect or(sector, buffer) di sc_ReadSect ors(sector, 1, buffer)

disc_WiteSectors

Wite 512 byte sector nunbered "sector" from "buffer"

u32 sector IN: address of 512 byte sector on disc to wite

u8 nunBSecs | N: nunber of 512 byte sectors to wite ,

1 to 256 sectors can be read, 0 = 256

voi d* buffer IN: pointer to 512 byte buffer to read data from
bool return QUT: true if successful

extern bool disc_WiteSectors(u32 sector, u8 nunBecs, void* buffer) ;
#define disc_WiteSector(sector,buffer) disc_WiteSectors(sector, 1, buffer)

di sc_C ear St at us
Tries to nake the disc go back to idle node
bool return QUT: true if the disc is idle

extern bool disc_Cl earStatus(void) ;
di sc_Shut down

unl oad the disc interface
bool return QUT: true if successful



extern bool

di sc_Host Type

di sc_Shut down(voi d) ;

Ret urns a uni que u32 nunber identifying the host type
u32 return QUT: O if no host initialised, else the identifier of
t he host

di sc_CacheFl ush

Fl ushes any cache wites to disc
true if successful, false if an error occurs

bool return OUT:

#i f def DI SC_CACHE
ext ern bool

#el se

__inline bool

di sc_CacheFl ush(voi d);

di sc_CacheFl ush(voi d) {

return true;

}
#endi f // DI SC_CACHE

/*

Interface for

*/

#defi ne
#defi ne
#def i ne
#def i ne

t ypedef
t ypedef
t ypedef
t ypedef
t ypedef
t ypedef

typedef struct {
unsi gned | ong
unsi gned | ong

FEATURE_MEDI UM CANREAD
FEATURE_MEDI UM_CANVRI TE
FEATURE_SLOT_GBA
FEATURE_SLOT_NDS

bool
bool
bool
bool
bool
bool

(*

*

10 1ibs

0x00000010
0x00000020

FN_MEDI UM _STARTUP) (voi d) ;
FN_MEDI UM_| SI NSERTED) ( voi d)

FN_MEDI UM_READSECTORS) (u32 sector,
FN_MEDI UM WRI TESECTORS) (u32 sector,

FN_MEDI UM_CLEARSTATUS) ( voi d)
FN_MEDI UM_SHUTDOWN) (voi d)

ul _i oType ;
ul _Features ;

FN_MEDI UM STARTUP  fn_StartUp ;

FN_MEDI UM | SI NSERTEDf n_| sl nserted ;
FN_MEDI UM _READSECTORS fn_ReadSectors ;
FN_MEDI UM WRI TESECTORSfn_W i teSectors ;
FN_MEDI UM CLEARSTATUS fn_d ear Status ;

FN_MEDI UM_SHUTDOMN

} 1 O_I NTERFACE,

f n_Shut down ;
*LPI O_I NTERFACE ;

extern LPI O | NTERFACE active_interface;

#endif // define DISC_ IO H

(fat.c)

/*

gha_nds_fat.c

By chi shm (M chael Chisholm

Routines for reading a conpact flash card
using the GBA Myvie Player or M.

Sonme FAT routines are based on those in fat.c,

is part of avrlib by Pascal Stang.

0x00000001
0x00000002

u8 nunBecs,
u8 nunBecs,

whi ch

voi d* buffer)
voi d* buffer)
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This software is conpletely free. No warranty is provided.
If you use it, please give ne credit and enmil ne about your
project at chi shm@otmil.com

See gba_nds_fat.txt for help and |icense details.

/1 1ncludes

#i ncl ude <stdio. h>
#i nclude "fat.h"

#i ncl ude "disc_io.h"
#i ncl ude <string. h>
#i ncl ude "pen. h"

/1 #i fdef NDS
/1 #include <nds/ipc.h> // Time on the NDS
[ #endi f

/1 Data types
#i f ndef NULL

#define NULL O
#endi f

e e R
/1 NDS nenory access control register
#i f def NDS
#i f ndef WAI T_CR
#define WAI T_CR (*(vul6*)0x04000204)
#endi f
#endi f

T e e
/'l Appropriate placenent of CF functions and data
#i f def NDS
#defi ne _VARS_| N_RAM
#el se
#define _VARS_IN RAM __attribute__ ((section (".sbss")))
#endi f

e R
/1 FAT constants

#defi ne CLUSTER ECF_16 OxFFFF

#define CLUSTER _EOFOxOFFFFFFF

#defi ne CLUSTER _FREE0x0000

#def i ne CLUSTER FI RST 0x0002

#define FI LE_LAST 0x00
#define FI LE_FREE OXE5

#define ATTRI B_ARCH 0x20
#define ATTRIB_DIR 0x10
#define ATTRIB_LFN OxOF
#define ATTRIB_VOL 0x08
#define ATTRIB_H D 0x02
#define ATTRIB_SYS 0x04
#define ATTRI B_RO 0x01

#def i ne FAT16_ROOT_DI R_CLUSTER 0x00

L R L e T T
/1 long file name constants

#define LFN_END 0x40

#define LFN_DEL 0x80

[ R e R
/1 Data Structures

/1 Take care of packing for GCC - it doesn't obey pragma pack()



/1 properly for ARMtargets.
#i fdef __GNUC__
#define _ PACKED __attribute__ ((__packed_))
#el se
#defi ne __PACKED
/'l #pragma pack(1)
#endi f

/1 Boot Sector - must be packed
__packed typedef struct

__PACKED u8j npBoot [ 3] ;
__PACKED u8 CEMNane[ 8] ;

/1 BI OS Paraneter Block
__PACKED ul6 bytesPer Sector;
_PACKED u8sectorsPerd uster;
__PACKED ul6 reservedSectors;
__PACKED u8nuntATs;

__PACKED ul6 rootEntries;
__PACKED ul6 nunSectorsSnall;
__PACKED u8nedi aDesc;

__PACKED ul6 sect orsPer FAT,
_PACKED ul6 sectorsPerTrk;
__PACKED ul6 nunHeads;
__PACKED u32 nunHi ddenSect ors;
__PACKED u32 nunSectors;
__packed union // Different types of extended Bl OS Paraneter Block for FAT16 and FAT32

__packed struct

/1 Ext BIOS Paraneter Block for FAT16
__PACKED u8dri veNunber;
__PACKED u8reservedl;
__PACKED u8ext Boot Si g;
_PACKED u32 vol unel D,
__PACKED u8vol uneLabel [ 11] ;
__PACKED u8fil eSysType[ 8];
/1 Boot code
__PACKED u8boot Code[ 448] ;
} fatl16;
__packed struct

/'l FAT32 extended bl ock
__PACKED u32 sectorsPer FAT32;
_PACKED ul6 extFl ags;
__PACKED ul6 fsVer;
__PACKED u32 rootd us;
__PACKED ul6 fslnfo;
__PACKED ul6 bkBoot Sec;
__PACKED u8reserved[12];
/1l Ext BIOS Paraneter Block for FAT16
_PACKED u8dri veNunber;
__PACKED u8reservedi,;
__PACKED u8ext Boot Si g;
__PACKED u32 vol unel b,
__PACKED u8vol uneLabel [ 11];
__PACKED u8fil eSysType[ 8];
/1 Boot code
__PACKED u8boot Code[ 420] ;
} fat32;
} ext Bl ock;

__PACKED ul6 boot Sig;
} BOOT_SEC,

/1 Directory entry - nust be packed
typedef __packed struct

__PACKED u8nane][ 8] ;
__PACKED u8ext[3];



__PACKED u8attrib;
__PACKED u8reserved;
__PACKED u8cTi me_ns;
__PACKED ul6 cTineg;
__PACKED ul6 cDate;
_PACKED ul6 aDate;
__PACKED ul6 startd usterHigh;
__PACKED ul6 nTi ne;
__PACKED ul6 nDat e€;
__PACKED ul6 startduster;
PACKED u32 fileSize;

} DIR_ENT;

/1 Long file name directory entry - nust be packed
typedef _ packed struct

__PACKED u8 ordinal;// Position within LFN
__PACKED u16 char0;
__PACKED ul6 char1;
__PACKED ul6 char 2;
__PACKED ul6 char 3;
__PACKED ul16 char 4;
_PACKED u8 flag; // Should be equal to ATTRI B_LFN
__PACKED u8 reservedl; // A ways 0x00
__PACKED u8 checkSum // Checksum of short file nanme (alias)
__PACKED ul16 char5;
__PACKED ul6 char6;
_PACKED ul6 char7;
__PACKED ul6 char8;
__PACKED u16 char?9;
__PACKED ul6 char10;
__PACKED ul6 reserved2; // Al ways 0x0000
__PACKED ul6 char11;
__PACKED ul6 char12;
} DIR_ENT_LFN,

/1 End of packed structs
#ifdef __ PACKED

#undef __ PACKED

#endi f

#i fndef __ GNUC__

/1 #pragma pack()

#endi f

R e e
/1 d obal Variabl es

/1 _VARS_IN_RAM variables are stored in the | argest section of WRAM
/1 avail abl e: 1 WRAM on NDS ARM/, EWRAM on NDS ARMD and GBA

Il Files
_VARS_| N_RAM FAT_FI LE openFi | es[ MAX_FI LES_OPEN ;

/1 Long File nanes
_VARS_ | N_RAM char | f nNane[ MAX_FI LENAVE_LENGTH| ;
bool |fnExists;

/1 Locations on card
int filesysRootDir;
int filesysRootDirC us;
int filesysFAT,
int fil esysSecPer FAT;
int filesysNunBec;
int filesysData;
int filesysBytePer Sec;
int filesysSecPerd us;
int filesysBytePerd us;

FS_TYPE fil esysType = FS_UNKNOW,
u32 fil esysTotal Size;



/1 1nfo about FAT
u32 fatlLastd uster;
u32 fatFirstFree; //cluster

/1 fatBuffer used to reduce wear on the CF card fromnultiple wites
_VARS_| N_RAM char fat Buf f er [ BYTE_PER READ] ;
u32 fat BufferCurSector;

/1 Current working directory
u32 curWrkDirC uster;

/1 Position of the directory entry last retreived with FAT _GetDirEntry
u32 wkbDird uster;
int wkDirSector;
int wkDirOfset;

/1 dobal sector buffer to save on stack space
_VARS_I N_RAM unsi gned char gl obal Buf f er[ BYTE_PER_READ) ;

I e T
/1 Functions contained in this file - predeclarations

char ucase (char character);

ulé get RTCtoFil eTinme (void);

ulé get RTCt oFil eDate (void);

bool FAT_AddDirEntry (const char* path, DI R _ENT newDirEntry);
bool FAT_C earlLinks (u32 cluster);

DI R_ENT FAT_DirEnt FronPath (const char* path);

u32 FAT_FirstFreeC uster(void);

DIR_ENT FAT_GetDirEntry ( u32 dirCluster, int entry, int origin);
u32 FAT_Li nkFreeC uster(u32 cluster);

u32 FAT_Next Cl uster(u32 cluster);

bool FAT_WiteFatEntry (u32 cluster, u32 value);

bool FAT_CetFilenanme (DI R_ENT dirEntry, char* alias);

bool FAT_ InitFiles (void);

bool FAT_FreeFiles (void);

int FAT_renove (const char* path);

bool FAT_chdir (const char* path);

FILE_TYPE FAT_FindFirstFile (char* filenane);
FI LE_TYPE FAT_Fi ndNext Fil e (char* filenane);
FI LE_TYPE FAT_Fil eExi sts (const char* filenane);
bool FAT_CetAlias (char* alias);

bool FAT_GetLongFil ename (char* filenane);
u32 FAT _CetFileSize (void);

u32 FAT_GetFileC uster (void);

FAT_FI LE* FAT_fopen(const char* path, const char* node);

bool FAT_fclose (FAT_FILE* file);

bool FAT_feof (FAT_FILE* file);

int FAT_fseek(FAT_FILE* file, s32 offset, int origin);

u32 FAT ftell (FAT_FILE* file);

u32 FAT fread (void* buffer, u32 size, u32 count, FAT_FILE* file);

u32 FAT fwrite (const void* buffer, u32 size, u32 count, FAT_FILE* file);
char FAT_fgetc (FAT_FILE* file);

char FAT fputc (char c, FAT_FILE* file);

/1 semaphore stuff to nake functions thread-safe
int FS_|ock;
void FAT_l ock() {

| ock( &FS_| ock);

}

voi d FAT_unl ock() {
unl ock( &S_I ock) ;

}

ucase

Returns the uppercase version of the given char
char IN: a character

char return OUT: uppercase version of character



char ucase (char character)

if ((character > 0x60) && (character < 0x7B))
character = character - 0x20;
return (character);

}

get RTCt oFi | eTi me and get RTCt oFi | eDate
Returns the tine / date in Dir Entry styled fornmat
ulé return OUT: time / date in Dir Entry styled format

ulé get RTCtoFil eTime (void)

{
#i f def xxxNDS
return (
( ( (IPC>tc_hours > 11 ? |PC->rtc_hours - 40 : |IPC >rtc_hours) & Ox1F) << 11) |
( (IPC>tc_mnutes & Ox3F) << 5) |
( (IPC->rtc_seconds >> 1) & Ox1F) );
#el se
return O;
#endi f
}

ulé get RTCtoFi |l eDate (void)

{
#i f def xxxNDS
return (
( ((IPC>rtc_year + 20) & Ox7F) <<9) |
( (IPC>rtc_nonth & OxF) << 5) |
(I PC>rtc_day & Ox1F) );

#el se

return O;
#endi f
}
2
Di sc | evel FAT routines
_________________________________________________________________ *
#define FAT_C ust ToSect(m \

(((m2) * filesysSecPerClus) + filesysData)
¥ e e eeiiiieao
FAT_Next Cl ust er
Internal function - gets the cluster linked frominput cluster
_________________________________________________________________ *
u32 FAT_Next Cl uster(u32 cluster)
{

u32 next d uster = CLUSTER FREE;

u32 sector;

int offset;
switch (fil esysType)

case FS_UNKNOMA:
next d uster = CLUSTER_FREE;
br eak;

case FS_FAT12:
sector = filesysFAT + (((cluster * 3) / 2) /| BYTE_PER _READ);
offset = ((cluster * 3) / 2) % BYTE_PER _READ;

/1 1f FAT buffer contains wong sector
if (sector != fatBufferCurSector)

/1 Load correct sector to buffer
f at Buf f er Cur Sector = sector;
di sc_ReadSect or (f at Buf f er Cur Sector, fatBuffer);



}

nextd uster = ((u8*)fatBuffer)[offset];
of f set ++;

if (offset >= BYTE_PER READ) {

of fset = O;

f at Buf f er Cur Sect or ++;

di sc_ReadSect or (f at Buf f er Cur Sector, fatBuffer);
}

nextCluster |= (((u8*)fatBuffer)[offset]) << 8;

if (cluster & 0x01) {

next C uster = nextC uster >> 4;
} else {

next C ust er &= OxOFFF;
}

if (nextduster >= OxOFF7)

next C uster = CLUSTER_EOCF;
}

br eak;

case FS_FAT16:
sector = filesysFAT + ((cluster << 1) / BYTE_PER READ);
of fset = cluster % (BYTE_PER _READ >> 1);

/1 1f FAT buffer contains wong sector
if (sector != fatBufferCurSector)

/1 Load correct sector to buffer

f at Buf f er Cur Sector = sector;

di sc_ReadSect or (f at Buf f er Cur Sector, fatBuffer);
}

/1 read the nextC uster val ue
next Cluster = ((ul6*)fatBuffer)[offset];

if (nextd uster >= OxFFF7)

next O uster = CLUSTER_ECF;
}

br eak;

case FS_FAT32:
sector = filesysFAT + ((cluster << 2) / BYTE_PER _READ);
of fset = cluster % (BYTE_PER _READ >> 2);

/1 1f FAT buffer contains wong sector
if (sector != fatBufferCurSector)

/1 Load correct sector to buffer

f at Buf f er Cur Sector = sector;

di sc_ReadSect or (f at Buf f er Cur Sector, fatBuffer);
}

/1 read the nextd uster val ue
nextCluster = (((u32*)fatBuffer)[offset]) & OxOFFFFFFF;

if (nextd uster >= OxOFFFFFF7)

next O uster = CLUSTER_ECF;
}

br eak;

defaul t:
next d uster = CLUSTER_FREE;
br eak;



}

return nextd uster;

}
#i* fdef CAN_WRI TE_TO DI SC
FAT WiteRmEmry T
Internal function - wites FAT infornmation about a cluster
bool FAT WiteFatEntry (u32 cluster, u32 value)
{ u32 sector;
int offset;
if ((cluster < 0x0002) || (cluster > fatLastC uster))
} return fal se;

switch (fil esysType)

{

case FS_UNKNOWMN:
return fal se;
br eak;

case FS_FAT12:
sector = filesysFAT + (((cluster * 3) / 2) /| BYTE_PER _READ);
offset = ((cluster * 3) / 2) % BYTE_PER_READ,

/1

I f FAT buffer contains wong sector

if (sector != fatBufferCurSector)

/1 Load correct sector to buffer
f at Buf f er Cur Sector = sector;
di sc_ReadSect or (f at Buf f er Cur Sector, fatBuffer);

}

if (cluster & 0x01) {

((u8*)fatBuffer)[offset]

of f set ++;
if (offset >= BYTE_PER READ) {

}

((u8*)fatBuffer)[offset]

of fset = O;

/1 wite the buffer back to disc

di sc_WiteSector(fatBufferCurSector, fatBuffer);
/1 read the next sector

f at Buf f er Cur Sect or ++;

di sc_ReadSect or (f at Buf fer Cur Sector, fatBuffer);

(val ue & OxOFF0Q) >> 4

} else {

((u8*)fatBuffer)[offset] = value & OxFF;

of f set ++;
if (offset >= BYTE_PER READ) {

}

((u8*)fatBuffer)[offset]

of fset = 0;

/!l wite the buffer back to disc

di sc_WiteSector(fatBufferCurSector, fatBuffer);
/1 read the next sector

f at Buf f er Cur Sect or ++;

di sc_ReadSect or (f at Buf f er Cur Sector, fatBuffer);

= (((u8*)fatBuffer)[offset] & OxOF)

= (((u8*)fatBuffer)[offset] & O0xFO)

((value & Ox0F) << 4);

((value >> 8) & OxOF);



br eak;

case FS_FAT16:
sector filesysFAT + ((cluster << 1) / BYTE_PER _READ);
of f set cluster % (BYTE_PER READ >> 1);

/1 1f FAT buffer contains wong sector
if (sector != fatBufferCurSector)

/1 Load correct sector to buffer

f at Buf f er Cur Sect or = sector;

di sc_ReadSect or (f at Buf f er Cur Sector, fatBuffer);
}

/!l wite the value to the FAT buffer
((ulée*)fatBuffer)[offset] = (value & OXFFFF);

br eak;
case FS_FAT32:

sect or filesysFAT + ((cluster << 2) / BYTE_PER_READ);
of f set cluster % (BYTE_PER _READ >> 2);

/1 1f FAT buffer contains wong sector
if (sector != fatBufferCurSector)

/1 Load correct sector to buffer

fat Buf f er Cur Sector = sector;

di sc_ReadSect or (f at Buf f er Cur Sector, fatBuffer);
}

/1l wite the value to the FAT buffer
(((u32*)fatBuffer)[offset]) = value;

br eak;

defaul t:
return fal se;
br eak;

}

/1 wite the buffer back to disc
di sc_WiteSector(fatBufferCurSector, fatBuffer);

return true;

}
#endi f

#i f def CAN WRI TE_TO DI SC

FAT_ReadW i t eFat Ent r yBuf f er ed

nternal function - wites FAT infornation about a cluster to a
buffer that should then be flushed to disc using

FAT_WiteFat Ent ryFl ushBuf fer ()

Call FAT_WiteFatEntry first so as not to ruin the disc.

Al so returns the entry being repl aced

u32 FAT_ReadWiteFatEntryBuffered (u32 cluster, u32 val ue)
{

u32 sector;
int offset;
u32 ol dval ue;

if ((cluster < 0x0002) || (cluster > fatlLastC uster))
return CLUSTER_FREE;
switch (fil esysType)

case FS_UNKNOMN:
ol dval ue = CLUSTER _FREE;



br eak;

case FS_FAT12:
sector filesysFAT + (((cluster * 3) / 2) /| BYTE_PER _READ);
of f set ((cluster * 3) / 2) % BYTE_PER_READ;

/1 1f FAT buffer contains wong sector
if (sector != fatBufferCurSector)

/! wite the old buffer to disc
if ((fatBufferCurSector >= filesysFAT) && (fatBufferCurSector < (fil esysFAT +
fil esysSecPer FAT)))
di sc_WiteSector(fatBufferCurSector, fatBuffer);
/1 Load correct sector to buffer
fat Buf f er Cur Sector = sector;
di sc_ReadSect or (f at Buf f er Cur Sector, fatBuffer);

}
if (cluster & 0x01) {

ol dvalue = (((u8*)fatBuffer)[offset] & OxF0) >> 4,
((u8*)fatBuffer)[offset] = (((u8*)fatBuffer)[offset] & OxOF) | ((value & OxOF) << 4);

of f set ++;
if (offset >= BYTE_PER READ) {
of fset = 0;

/Il wite the buffer back to disc
disc_WiteSector(fatBufferCurSector, fatBuffer);
/1 read the next sector

f at Buf f er Cur Sect or ++;

di sc_ReadSect or (fat Buf f er Cur Sector, fatBuffer);

}

oldvalue |= ((((u8*)fatBuffer)[offset]) << 4) & OxOFFO;
((u8*)fatBuffer)[offset] = (value & OxOFF0) >> 4;

} else {

ol dvalue = ((u8*)fatBuffer)[offset] & OxFF;
((u8*)fatBuffer)[offset] = value & OxFF;

of f set ++;
if (offset >= BYTE_PER READ) {
of fset = 0;

/!l wite the buffer back to disc

di sc_WiteSector(fatBufferCurSector, fatBuffer);
/1 read the next sector

f at Buf f er Cur Sect or ++;

di sc_ReadSect or (f at Buf f er Cur Sector, fatBuffer);

}

ol dvalue | = (((u8*)fatBuffer)[offset] & OxOF) << 8;
((u8*)fatBuffer)[offset] = (((u8*)fatBuffer)[offset] & OxFO) | ((value >> 8) & OxOF);
}

if (ol dval ue >= 0xOFF7)

ol dval ue = CLUSTER_ECF;
}

br eak;

case FS_FAT16:
sector = filesysFAT + ((cluster << 1) / BYTE_PER READ);
of fset = cluster % (BYTE_PER READ >> 1);

/1 If FAT buffer contains wong sector
if (sector != fatBufferCurSector)

/! wite the old buffer to disc



if ((fatBufferCurSector >= fil esysFAT) && (fatBufferCurSector < (fil esysFAT +
fil esysSecPer FAT)))
disc_WiteSector(fatBufferCurSector, fatBuffer);
/1 Load correct sector to buffer
f at Buf f er Cur Sect or = sector;
di sc_ReadSect or (fat Buf f er Cur Sector, fatBuffer);
}

/!l wite the value to the FAT buffer
ol dval ue = ((ulé6*)fatBuffer)[offset];
((ule*)fatBuffer)[offset] = val ue;

if (ol dValue >= OxFFF7)

ol dval ue = CLUSTER_ECF;
}

br eak;

case FS_FAT32:
sector = filesysFAT + ((cluster << 2) / BYTE_PER READ);
of fset = cluster % (BYTE_PER_READ >> 2);

/1 1f FAT buffer contains wong sector
if (sector != fatBufferCurSector)

/! wite the old buffer to disc
if ((fatBufferCurSector >= filesysFAT) && (fatBufferCurSector < (fil esysFAT +
fil esysSecPer FAT)))
di sc_WiteSector(fatBufferCurSector, fatBuffer);
/1 Load correct sector to buffer
f at Buf f er Cur Sector = sector;
di sc_ReadSect or (f at Buf f er Cur Sector, fatBuffer);

}

/1l wite the value to the FAT buffer
ol dval ue = ((u32*)fatBuffer)[offset];
((u32*)fatBuffer)[offset] = value;

if (ol dval ue >= OXOFFFFFF7)
{

ol dval ue = CLUSTER_ECF;
}

br eak;

defaul t:
ol dval ue = CLUSTER FREE;
br eak;

}

return ol dval ue;

}
#endi f

#i f def CAN_WRI TE_TO DI SC

FAT_W it eFat Ent r yFl ushBuf f er
Flush the FAT buffer back to the disc

bool FAT_WiteFatEntryFl ushBuffer (void)

/1 wite the buffer disc
if ((fatBufferCurSector >= fil esysFAT) && (fatBufferCurSector < (fil esysFAT +
fil esysSecPer FAT)))
{
di sc_WiteSector(fatBufferCurSector, fatBuffer);
return true;
} else {
return fal se;
}



P
#endi f
#i f def CAN_ WRI TE_TO DI SC

FAT_First Freed uster
Internal function - gets the first available free cluster

u32 FAT_FirstFreed uster(void)
u32 start;

/1 Start at first valid cluster
if (fatFirstFree < CLUSTER_FI RST)
fatFirstFree = CLUSTER FI RST;

start =fatFirstFree;

//***
whil e (FAT_Nextd uster(fatFirstFree) != CLUSTER FREE)
{

fat FirstFreet+;
if (fatFirstFree > fatLastC uster) {
fatFirstFree = CLUSTER_FI RST; // wr apar ound. .

if(fatFirstFree==start) {
return CLUSTER_ECF;
}
return fatFirstFree;

b
#endi f
#i f def CAN_WRI TE_TO DI SC
FAT_Li nkFreed uster
Internal function - gets the first available free cluster, sets it
to end of file, links the input cluster to it then returns the
cl uster nunber

u32 FAT_Li nkFreeC uster(u32 cluster)

u32 firstFree;
u32 cur Li nk;

if (cluster > fatlLastCl uster)

{
}

/1 Check if the cluster already has a link, and return it if so
curLink = FAT_NextC uster (cluster);

if ((curLink >= CLUSTER FI RST) && (curlLink < fatlLastC uster))

{

return CLUSTER_FREE;

return curLink; // Return the current link - don't allocate a new one

}

/1 Get a free cluster
firstFree = FAT_FirstFreed uster();

/1 1f couldn't get a free cluster then return
if (firstFree == CLUSTER _EOF)
{
return CLUSTER_FREE;
}
//***

if ((cluster >= CLUSTER FIRST) && (cluster <= fatlLastC uster))

/'l Update the linked from FAT entry
FAT_WiteFatEntry (cluster, firstFree);

}
/1 Create the linked to FAT entry



FAT_WiteFatEntry (firstFree, CLUSTER EOF);
return firstFree;

}
#endi f

#i fdef CAN WRI TE_TO DI SC

FAT_d ear Li nks
Internal function - frees any cluster used by a file

bool FAT_Cl earLinks (u32 cluster)
u32 next Cl uster;

if ((cluster < 0x0002) || (cluster > fatlLastCl uster))
return fal se;

fatFirstFree=cluster;

/'l remenber next cluster before erasing the |ink
next Cl uster = FAT_NextCluster (cluster);

/'l Erase the link
FAT_WiteFatEntry (cluster, CLUSTER FREE);

/1l Move onto next cluster
cluster = nextd uster;

while ((cluster !'= CLUSTER ECF) && (cluster != CLUSTER FREE))
{

cluster = FAT_ReadWiteFatEntryBuffered (cluster, CLUSTER FREE);
}

/1 Flush fat wite buffer
FAT_Wit eFat EntryFl ushBuffer ();

return true;

#endi f

FAT_InitFiles

Reads the FAT information fromthe CF card.
You need to call this before reading any files.
bool return QUT: true if successful.

bool FAT_InitFiles (void)
.
int i;
int boot Sector;
BOOT_SEC* boot Sec;

FAT_unl ock(); //semaphore reset
if ('disc_lnit())

return (false);

}

/'l Read first sector of CF card
di sc_ReadSector (0, gl obal Buffer);
/1 Check if there is a FAT string, which indicates this is a boot sector

if ((globalBuffer[0x36] == "'F') && (global Buffer[0x37] == "A") && (gl obal Buffer[0x38]

boot Sector = O;

}
/1 Check for FAT32

='T))



else if ((global Buffer[0x52] == "F') && (gl obal Buffer[0x53] == "A") && (gl obal Buf fer[0x54] ==
"T))

boot Sector = 0;

}

else// This is an MBR
/1 Find first valid partition from MBR
/'l First check for an active partition

for (i=0x1BE; (i < Ox1FE) && (globalBuffer[i] != 0x80); i+= 0x10);
/1 1f it didn't find an active partition, search for any valid partition

if (i == Ox1FE)
for (i=0x1BE; (i < Ox1FE) && (gl obal Buffer[i+0x04] == 0x00); i+= 0x10);
/Il Go to first valid partition
if (i !'= Ox1FE) // Make sure it found a partition
{

boot Sector = gl obal Buffer[0x8 + i] + (global Buffer[0x9 + i] << 8) + (globalBuffer[OxA + i]
<< 16) + ((globalBuffer[0xB + i] << 24) & O0xOF);
} else {
boot Sector = 0; // No partition found, assume this is a MBR free disk
}
}

/1 Read in boot sector
boot Sec = (BOOT_SEC*) gl obal Buffer;
di sc_ReadSect or (boot Sector, (void*)boot Sec);

// Store required infornation about the file system
if (boot Sec->sectorsPer FAT ! = 0)

fil esysSecPer FAT = boot Sec- >sect or sPer FAT,;

}
el se
fil esysSecPer FAT = boot Sec- >ext Bl ock. f at 32. sect or sPer FAT32;
}
if (boot Sec->nuntBectorsSnall != 0)
fil esysNunSec = boot Sec- >nunfect or sSnal | ;
}
el se
fil esysNunSec = boot Sec- >nunfect ors;
}

fil esysBytePerSec = BYTE_PER READ; // Sector size is redefined to be 512 bytes

fil esysSecPerd us = boot Sec->sectorsPerC uster * boot Sec- >byt esPer Sect or / BYTE_PER_READ,
filesysBytePerCus = fil esysBytePerSec * fil esysSecPerd us;

fil esysFAT = boot Sect or + boot Sec- >r eservedSect or s;

filesysRootDir = fil esysFAT + (boot Sec->nunFATs * fil esysSecPer FAT);
filesysData = fil esysRootDir + ((bootSec->rootEntries * sizeof (DIR_ENT)) / fil esysBytePerSec);

filesysTotal Size = (filesysNunBec - filesysData) * fil esysBytePer Sec;
/1 Store info about FAT
fatLastCluster = (filesysNunSec - filesysData) / boot Sec->sectorsPerC uster;
fatFirstFree = CLUSTER FI RST;
f at Buf f er Cur Sector = O;
di sc_ReadSect or (f at Buf f er Cur Sector, fatBuffer);
if (fatLastd uster < 4085)
filesysType = FS_FAT12; // FAT12 volune - unsupported
}
else if (fatlLastd uster < 65525)

filesysType = FS_FAT16; // FAT16 vol une
}



el se

filesysType = FS_FAT32; // FAT32 vol une
}

if (filesysType != FS _FAT32)
{
filesysRootDirC us = FAT16_ROOT_DI R_CLUSTER;
}
else// Set up for the FAT32 way

filesysRootDirCl us = boot Sec->ext Bl ock. fat 32. root d us;
/1 Check if FAT mirroring is enabled
if (!(bootSec->extBl ock. fat32. extFl ags & 0x80))

// Use the active FAT
filesysFAT = fil esysFAT + ( fil esysSecPer FAT * (boot Sec->ext Bl ock. f at 32. ext Fl ags & OxOF));
}
}

/1 Set current directory to the root
curWrkbDirCuster = fil esysRootDird us;
w kDi rCl uster = fil esysRoot Di rd us;

wr kDi r Sector = 0;

w kDi rOf fset = 0;

/1 Set all files to free
for (i=0; i < MAX_FILES OPEN; i++)

openFiles[i].inUse = fal se;

/1 No long filenanes so far
| fnExi sts = fal se;
for (i =0; i < MAX_FILENAME LENGTH;, i ++)

I fnNane[i] = "\0";

return (true);

FAT FreeFiles

Closes all open files then resets the CF card.
Call this before exiting back to the GBAMP
bool return QUT: true if successful.

bool FAT_FreeFiles (void)
{

int i;
/1 Cose all open files
for (i=0; i < MAX_FILES OPEN, i++)

if (openFiles[i].inUse == true)

FAT_fcl ose( &openFiles[i]);
}
}

/1 Flush any sectors in disc cache
di sc_CacheFl ush();

/Il Clear card status
disc_C earStatus();

/! Return status of card
return disc_lslnserted();



FAT_GetDirEntry

Return the file info structure of the next valid file entry

u32 dirCuster: INcluster of subdirectory table

int entry: INthe desired file entry

int origin IN relative position of the entry

DIR ENT return OUT: desired dirEntry. First char will be FILE FREE if
the entry does not exist.

DI R_ ENT FAT GetDirEntry ( u32 dirCuster, int entry, int origin)
{

DI R_ENT dir;

DIR ENT_LFN | fn;

int firstSector = 0;

bool not Found = fal se;

bool found = fal se;

int maxSectors;

int |fnPos, aliasPos;

u8 | f nChkSum chkSum

dir.name[0] = FILE_FREE; // default to no file found
dir.attrib = 0x00;

/1 Check if fat has been initialised
if (filesysBytePerSec == 0)

return (dir);

}
switch (origin)

{
case SEEK_SET:
wrkDirCl uster = dirCuster;

wr kDi r Sector = 0;
wkDirOffset = -1;
br eak;
case SEEK CUR // Don't change anyt hi ng
br eak;

case SEEK END: // Find entry signifying end of directory
/1 Subtraction will never reach 0, so it keeps going
/1 until reaches end of directory
wkDirCluster = dirduster;

wr kDi r Sector = 0;
wkDirOffset = -1;
entry = -1;
br eak;

defaul t:
return dir;

}

| f nChkSum = 0;

maxSectors = (wkDirCuster == FAT16_ROOT_DI R CLUSTER ? (filesysData - filesysRootDir)
fil esysSecPerd us);

/1 Scan Dir for correct entry
firstSector = (wkDirduster == FAT16_ROOT_DI R CLUSTER ? fil esysRootDir
FAT_C ust ToSect (w kDi rCl uster));
di sc_ReadSector (firstSector + wkDirSector, global BBuffer);
found = fal se;
not Found = fal se;
do {
wr kDi r O f set ++;
if (wkDrOffset == BYTE_PER_READ / sizeof (DI R_ENT))

wrkDi rOf f set = 0;
wr kDi r Sect or ++;
if ((wkbDirSector == filesysSecPerCd us) && (wkDirC uster != FAT16_ROOT_DI R CLUSTER))

wr kDi r Sector = 0;
wr kDi r Gl uster = FAT_Next Cl uster(w kDirC uster);



if (wkDrd uster == CLUSTER_EOF)
not Found = true;
}
firstSector = FAT_Cl ust ToSect (wr kDi rC uster);

}
else if ((wkDirCuster == FAT16_ROOT_DI R CLUSTER) && (wrkDirSector == (filesysData -
filesysRootDir)))

not Found = true; // CGot to end of root dir
di sc_ReadSector (firstSector + wkDirSector, globalBuffer);
}
dir = ((DIR_ENT*) gl obal Buffer)[wkDirOfset];
if ((dir.name[0] != FILE FREE) && (dir.nanme[0] > 0x20) && ((dir.attrib & ATTRIB. VQL) !=
ATTRIB_VvQ.))

entry--;
if (1fnExists)

/1 Calculate file checksum
chkSum = 0;
for (aliasPos=0; aliasPos < 11; aliasPos++)
/1 NOTE: The operation is an unsigned char rotate right
chkSum = ((chkSum & 1) ? 0x80 : 0) + (chkSum >> 1) + (aliasPos < 8 ?
dir.nanme[aliasPos] : dir.ext[aliasPos - 8]);
if (chkSum!= 1|fnChkSum
| fnExi sts = fal se;
I fnName[0] = '"\0';
}
if (entry == 0)
{
if (!'lfnExists)
FAT_Cet Fi | enane (dir, |fnNane);

found = true;

}
oo
else if (dir.name[0] == FILE_LAST)
if (origin == SEEK_END)
found = true;
}

el se

not Found = true;

}
}
else if (dir.attrib == ATTRI B_LFN)

Ifn = ((DIR_ENT_LFN*) gl obal Buffer)[wkDirOfset];
if (Ifn.ordinal & LFN_DEL)

| fnExi sts = fal se;

}
else if (Ifn.ordinal & LFN_END) // Last part of LFN, make sure it isn't deleted (Thanks
MoonLi ght)

| fnExi sts = true;
| fnName[ (I fn.ordinal & ~LFN_END) * 13] = '\0'; // Set end of Ifn to null character
| f nChkSum = | fn. checkSum

}

if (1fnChkSum!= |fn.checkSum

{

| f nExi sts = fal se;



}
if (1fnExists)
{

IfnPos = ((Ifn.ordinal & ~LFN_END) - 1) * 13;

I fnName[| fnPos + 0] = |fn.char0 & OxFF;
| fnName[ | fnPos + 1] = Ifn.charl & OxFF;
| fnNane[l fnPos + 2] = I|fn.char2 & OxFF;
| fnName[ | fnPos + 3] = Ifn.char3 & OxFF;
I fnNanme[| fnPos + 4] = |fn.char4 & OxFF;
| fnName[ | fnPos + 5] = Ifn.char5 & OxFF;
| fnNane[| fnPos + 6] = |fn.char6 & OxFF;
| fnName[ | fnPos + 7] = Ifn.char7 & OxFF;
| fnName[ | fnPos + 8] = Ifn.char8 & OxFF;
I fnName[| fnPos + 9] = |fn.char9 & OxFF;
| fnName[ | fnPos + 10] = |fn.char10 & OxFF;
| fnNane[| fnPos + 11] = Ifn.charl1ll & OxFF;
| fnName[ | fnPos + 12] = Ifn.charl12 & OxFF;

}
}
} while (!found && ! not Found);

/1 1f no file is found, return FI LE FREE
if (notFound)
{

di r.name[ 0] = FI LE_FREE;

return (dir);

FAT_Cet LongFi | enane

Get the long name of the last file or directory retrived with
GetDirEntry. Also works for FindFirstFile and FindNextFile.
If a long nane doesn't exist, it returns the short nane
i nst ead.

char* filename: OUT will be filled with the filename, should be at
| east 256 bytes |ong

bool return QUT: return true if successful

_________________________________________________________________ *
bool FAT_Get LongFil ename (char* fil enane)
if (filename == NULL)
return fal se;
strncpy (filenane, |fnName, MAX_FILENAME_LENGTH - 1);
filename[ MAX_FI LENAME_LENGTH - 1] = '\0';
return true;
}
¥ e e e e eieiiea-
FAT_Cet Fi | enane
Get the alias (short nanme) of the file or directory stored in
dirEntry
DIR ENT dirEntry: IN a valid directory table entry
char* alias QUT: will be filled with the alias (short filenane),
shoul d be at |east 13 bytes |ong
bool return OQUT: return true if successful
_________________________________________________________________ *

bool FAT_GetFilenane (DIR_ENT dirEntry, char* alias)
{

int i=0;

int j=0;

alias[0] = "\0';
if (dirEntry.nanme[0] != FlILE FREE)
{

if (dirEntry.name[0] == ".")



alias[0] =".";
if (dirEntry.name[1] == ".")

alias[1] =".";
alias[2] ="'\0';
}
el se
alias[1] = '\0';
}
el se

/1 Copy the filenane fromthe dirEntry to the string
for (i =0; (i <8) & (dirEntry.nanme[i] !=" "); i++)
{

alias[i] = dirEntry.nane[i];

/1 Copy the extension fromthe dirEntry to the string
if (dirEntry.ext[0O] !=" ")
{
alias[i++] =".";
for (J =0; (j <3) & (dirEntry.ext[j] =" "); j++)

alias[i++] = dirEntry.ext[j];

alias[i] = "'\0";
}
}
return (alias[0] !="'\0");
}
¥ e e e e e e e e e eeieiiea-
FAT_Cet Ali as

Get the alias (short name) of the last file or directory entry read
using GetDirEntry. Works for FindFirstFile and Fi ndNextFile

char* alias QUT: will be filled with the alias (short filenane),
shoul d be at |east 13 bytes |ong

bool return QUT: return true if successful

bool FAT _GetAlias (char* alias)
{

bool ret;
if (alias == NULL)

return fal se;

}
FAT_I ock();

/1 Read in the | ast accessed directory entry
di sc_ReadSector ((wkDird uster == FAT16_ROOT_DI R_CLUSTER ? fil esysRootDir
FAT_O ust ToSect (wkDirC uster)) + wkDirSector, global Buffer);

ret =FAT_GCet Fi | ename (((DI R_ENT*)gl obal Buffer)[wkDirOffset], alias);
FAT_unl ock();
return ret;

FAT_Cet Fi | eSi ze

Get the file size of the last file found or openned.
This idea is based on a nodification by MonLight
u32 return OUT: the file size

u32 FAT_GetFil eSize (void)
{

/1 Read in the last accessed directory entry



di sc_ReadSector ((wkDird uster == FAT16_ROOT_DI R_CLUSTER ? fil esysRootDir
FAT_O ust ToSect (wkDirC uster)) + wkDirSector, global Buffer);

return ((DIR_ENT*) gl obal Buffer)[wkDirOffset].fileSize;

FAT_Cet Fi | e uster
Get the first cluster of the last file found or openned.
u32 return QUT: the file start cluster

u32 FAT_GetFil eC uster (void)

/! Read in the | ast accessed directory entry
di sc_ReadSector ((wkDirCuster == FAT16_ROOT_DI R CLUSTER ? fil esysRootDi r
FAT_C ust ToSect (wkDirCluster)) + wkDirSector, global Buffer);

return (((D R_ENT*) gl obal Buffer)[wkDirOffset].startCluster) |
(((DI R_ENT*) gl obal Buffer)[wkDi rOfset].startC usterH gh << 16);
}

#i fdef FILE_TI ME_SUPPORT
time_t FAT_FileTimeToCTinme (ul6 fileTinme, ul6 fileDate)
{

struct tmtinelnfo;

timelnfo.tmyear = (fileDate >> 9) + 80; /1 years since mdnight January 1970
tinelnfo.tmnmon = ((fileDate >> 5) & Oxf) - 1; // Mnths since january

timelnfo.tmnday = fil eDate & Ox1f; /1 Day of the nonth
timelnfo.tmbhour = fileTime >> 11; /1 hours past m dnight
timelnfo.tmmn = (fileTime >> 5) & Ox3f; /1 mnutes past the hour
timelnfo.tmsec = (fileTime & Ox1f) * 2; /'l seconds past the minute

return nmkti me(&tinmelnfo);

FAT_Cet Fi | eCreati onTi ne
Get the creation time of the last file found or openned.
time_t return QUT: the file's creation tine

tinme_t FAT_GetFileCreationTine (void)

/1l Read in the | ast accessed directory entry

di sc_ReadSector ((wkDirCuster == FAT16_ROOT_DI R CLUSTER ? fil esysRootDir
FAT_Cl ust ToSect (wkDi rCluster)) + wkDirSector, global Buffer);

return FAT_Fi | eTi neToCTi ne( ( (DI R_ENT*) gl obal Buf fer)[wkDi rOf fset] . cTi ne,
((DIR_ENT*) gl obal Buffer)[wkDi rOffset]. cDate);
}

FAT_Cet Fi |l eLast Wi teTine
Get the creation time of the last file found or openned.
time_t return OUT: the file's creation tine

time_t FAT_GetFilelLastWiteTinme (void)

/1l Read in the | ast accessed directory entry

di sc_ReadSector ((wkDirCuster == FAT16_ROOT_DI R CLUSTER ? fil esysRootDi r
FAT_C ust ToSect (wkDirCluster)) + wkDirSector, global Buffer);

return FAT_Fi | eTi meToCTi me( ( (DI R_ENT*) gl obal Buffer) [ w kDi r Of f set] . nili e,
((DIR_ENT*) gl obal Buffer)[wkDi rO fset]. nDate);

}
#endi f

FAT_Di r Ent Fr onPat h
Finds the directory entry for a file or directory froma path



Path separator is a forward slash /

const char* path: INnnull termnated string of path.

DIR ENT return OUT: dirEntry of found file. First char will be FILE_FREE
if the file was not found

DI R_ENT FAT_Dir Ent FronPat h (const char* path)
{

int pathPos;

char name[ MAX_FI LENAME_LENGTH] ;

char alias[13];

int namePos;

bool found, notFound,

DIR_ENT dirEntry;

u32 dirduster;

bool flagLFN, dot Seen;

/1 Start at beginning of path

pat hPos = O;
if (path[pathPos] == "'/")
dirCuster = filesysRootDirClus; // Start at root directory
}else
} dirCuster = curWrkDirCluster; // Start at current working dir
/1 Eat any slash /
while ((path[pathPos] == "'/"') && (path[pathPos] != "\0"))
) pat hPos++;

/1 Search until can't continue
found = fal se;
not Found = fal se;
whil e (!not Found && ! found)
{
flagLFN = fal se;
/1 Copy nanme from path
namePos = O;
if ((path[pathPos] =="'.") && ((path[pathPos + 1] == '"\0") || (path[pathPos + 1] == "/"))) {
/1 Dot entry
nanme[ nanePos++] = "'.";
pat hPos++;
} else if ((path[pathPos] == "'.") && (path[pathPos + 1] =="'.") && ((path[pathPos + 2] ==
"\0") || (path[pathPos + 2] == "/"))){
/1 Doubl e dot entry
nanme[ namePos++] = '."';
pat hPos++;
nanme[ nanmePos++] = '."';
pat hPos++;
} else {
/1 Copy nane from path
if (path[pathPos] ==".") {
flagLFN = true;
}

dot Seen = fal se;
whil e ((nanePos < MAX_FI LENAME_LENGTH - 1) && (path[pathPos] != '\0"') && (path[pathPos] !=

{

1))

nanme[ nanmePos] = ucase( pat h[ pat hPos]);
if ((name[namePos] <="' ") || ((name[nanmePos] >= ':') && (nanme[namePos] <= '?"))) //
Invalid character

flagLFN = true;
}
if (name[nanmePos] == ".") {
if (!dotSeen) {
dot Seen = true;



} else {
flagLFN = true;

}
}
namePos++;
pat hPos++;

}
/1 Check if a long filenane was specified
if (namePos > 12)

flagLFN = true;

}
}
/1 Add end of string char
nane[ nanmePos] = '\0';

/1 Move through path to correct place

while ((path[pathPos] !="'/"') && (path[pathPos] !='\0"))
pat hPos++;

/1 Eat any slash /

while ((path[pathPos] == "'/"') && (path[pathPos] !="\0"))
pat hPos++;

}

/1 Search current Dir for correct entry
dirEntry = FAT GetDirEntry (dirCuster, 1, SEEK SET);
while ( !found && ! not Found)

/1 Match fil enane
found = true;

for (namePos = 0; (namePos < MAX_FI LENAME_LENGTH) && found && (name[nanmePos] !='\0") &&
(1 f nName[ nanePos] != "\ 0'); nanePos++)
if (name[ nanePos] != ucase(lfnNanme[ nanePos]))

found = fal se;

} }
if ((name[ nanmePos] == '\0") != (IfnNane[nanePos] == '\0'))
{
found = fal se;
}
/1 Check against alias as well.
if (!found)

FAT _Get Fil enane(dirEntry, alias);
found = true;

for (nanmePos = 0; (nanePos < 13) && found && (nane[nanePos] != '"\0') && (alias[nanmePos]
1= '\0"); nanePos++)
{
if (name[namePos] ! = ucase(alias[nanmePos]))

found = fal se;

}
if ((name[ nanmePos] == '\0") != (alias[namePos] == '\0'))

found = fal se;
}
}

if (dirEntry.name[0] == FlLE_FREE)
/1 Couldn't find specified file

found = fal se;
not Found = true;

}
if (!found && ! not Found)



dirEntry = FAT GetDirEntry (dirCuster, 1, SEEK CUR);
}
}

if (found & ((dirEntry.attrib & ATTRIB. DIR) == ATTRIB DIR) && (path[pathPos] != '\0"))
/1 1t has found a directory fromwi thin the path that needs to be foll owed

found = fal se;
dirCuster = dirEntry.startCluster | (dirEntry.startC usterH gh << 16);
}
}

i f (notFound)

dirEntry. nanme[ 0] = Fl LE_FREE;
dirEntry.attrib = 0x00;
}

return (dirEntry);
}

#i f def CAN WRI TE_TO DI SC

FAT_AddDi r Entry

Creates a new dir entry for a file

Path separator is a forward slash /

const char* path: INnnull termnated string of path to file.
DIR_ENT newDirEntry IN: The directory entry to use.

int file IN The file being added (optional, use -1 if not used)
bool return QUT: true if successful

bool FAT_AddDirEntry (const char* path, DI R _ENT newDirEntry)
{

char fil enane[ MAX_FI LENAVE_LENGTH] ;

int filePos, pathPos, aliasPos;

char tempChar;

bool flagLFN, dot Seen;

char fileAlias[13] = {0};

int tailNum

unsi gned char chkSum = 0;
u32 ol dworkDi rd uster;

DIR_ENT* dirEntries = (DI R_ENT*)gl obal Buffer;
u32 dirduster;

int secOfset;

int entryOffset;

int maxSectors;

u32 firstSector;

DI R_ENT tenp;
DIR_ENT_LFN | fnEntry;
int |fnPos = 0;

int dirEntryLength =
int dirEntryRemain =
u32 tenmpDirC uster;
int tempSecO fset;
int tempEntryOfset;
bool dirEndFlag = fal se;

0;
0;

/1 Store current working directory
ol dWorkDi rCluster = curWrkDirC uster;

/1 Find filename within path and change to correct directory
if (path[0] =="/")
{

curWorkDi rCluster = filesysRootDirC us;



}

pat hPos = O;
filePos = O;
flagLFN = fal se;
whil e (path[pathPos + filePos] !="'\0")
if (path[pathPos + filePos] == "/")
{
filename[filePos] = '\0";

if (FAT_chdir(filename) == fal se)

curWrkbDirC uster = ol dworkDird uster;
return false; // Couldn't change directory

pat hPos += filePos + 1,

filePos = 0;
filename[fil ePos] = path[pathPos + filePos];
fil ePos++;
}
/1 Skip over last slashes
whil e (path[pathPos] == "'/")
pat hPos++;

/1 Check if the filenane has a leading "."
/1 If so, it is an LFN
if (path[pathPos] =="'.") {
flagLFN = true;
}

/1 Copy nane from path

filePos = O;

dot Seen = fal se;

while ((filePos < MAX_FI LENAME_LENGTH - 1) && (path[pathPos] !='\0"))
{

filename[fil ePos] = path[pathPos];

if ((filename[filePos] <=" ") || ((filename[filePos] >= "':") && (filename[filePos] <=
"?'))) // Invalid character

{
flagLFN = true;
}
if (filename[filePos] ==".") {
if (!dotSeen) {
dot Seen = true;
} else {
flagLFN = true;
}

fil ePos++;
pat hPos++;
if ((filePos > 8) && !dot Seen) {
flagLFN = true;
}
}

if (filePos == 0) // No filenanme

return fal se;

}

/1 Check if a long filenane was specified
if (filePos > 12)

flagLFN = true;
}

/1 Check if extension is > 3 characters |ong



if (!flagLFN && (strrchr (filename, '.") !'= NULL) && (strlen(strrchr(filenane, '.")) > 4)) {
flagLFN = true;
}

| fnPos = (filePos - 1) / 13;

/1 Add end of string char
filename[fil ePos++] = '"\0";
/1l Cear remaining chars
while (filePos < MAX_FI LENAMVE_LENGTH)
filename[fil ePos++] = 0x01; // Set for LFN conpatibility

if (flagLFN)
{
/1 Cenerate short filenane - always a 2 digit nunber for tail

/1 Get first 5 chars of alias fromLFN
al i asPos = 0;

filePos = 0;
if (filenane[filePos] ==".") {
fil ePos++;
}
for (; (aliasPos < 5) & (filename[filePos] !'="'\0") && (filename[filePos] !="'.") ;
fil ePos++)

tenpChar = ucase(filenanme[fil ePos]);
if (((tempChar > ' ' & & tempChar < ':') || tenmpChar > '?'") && tenmpChar !=".")
fileAlias[aliasPos++] = tenpChar;

/1 Pad Alias w th underscores

while (aliasPos < 5)
fileAlias[aliasPos++] ="' _"';

fileAlias[5] ="'~";
fileAlias[8] = ;
fileAlias[9] ="' ';

fileAlias[10] ="
fileAlias[11] ="

if (strchr (filename, '.') = NULL) {
whil e(filenane[filePos] !'="'\0")
fil ePos++;
if (filenane[filePos] ==".")

pat hPos = fil ePos;
}

filePos = pathPos + 1; //pathPos is used as a tenporary variable
/1 Copy first 3 characters of extension
for (aliasPos = 9; (aliasPos < 12) && (filenanme[filePos] !="'\0"); filePos++)

tempChar = ucase(fil ename[fil ePos]);
if ((tempChar > ' ' && tempChar < ':') || tempChar > '?")
fileAlias[aliasPos++] = tenpChar;

} else {
aliasPos = 9;

}

/1 Pad Alias extension with spaces
while (aliasPos < 12)
fileAlias[aliasPos++] ="' ';

fileAlias[12] = "\0';

/1 Get a valid tail nunber
tail Num = 0;
do {
tail Num++;
fileAlias[6] = Ox30 + ((tailNum/ 10) % 10); // 10's digit



fileAlias[7] = 0x30 + (tail Num % 10); // 1's digit
temp=FAT_Di rEnt FronPat h(fil eAli as);
} while ((tenmp.name[0] != FILE_FREE) && (tail Num < 100));

if (tailNum< 100) // Found an alias not being used

/1 Calculate file checksum
chkSum = 0;
for (aliasPos=0; aliasPos < 12; aliasPos++)

/1 Skip '.'
if (fileAlias[aliasPos] ==".")
al i asPos++;
/1 NOTE: The operation is an unsigned char rotate right
chkSum = ((chkSum & 1) ? 0x80 : 0) + (chkSum >> 1) + fileAlias[aliasPos];

else// Couldn't find a valid alias

return fal se;

}
dirEntryLength = | fnPos + 2;
else// Its not a long file name

/1 Just copy alias straight fromfilenane
for (aliasPos = 0; aliasPos < 13; aliasPos++)
{
tenpChar = ucase(fil enane[aliasPos]);
if ((tempChar > ' ' && tempChar < ':') || tempChar > '?")
fileAlias[aliasPos] = tenmpChar;

}
fileAlias[12] = "\0';

| fnPos = -1;
dirEntrylLength = 1;
}
/1 Change dirEntry nane to match alias
for (aliasPos = 0; ((fileAlias[aliasPos] !=".") && (fileAlias[aliasPos] !="'\0") && (aliasPos

< 8)); aliasPos++)

newDi rEntry. nane[ al i asPos] = fileAlias[aliasPos];

}
while (aliasPos < 8)

newDi r Entry. nane[ al i asPos++] = ;

al i asPos = 0;

while ((fileAlias[aliasPos] !="'."') && (fileAias[aliasPos] !="'\0"))
al i asPos++;

filePos = O;

while (( filePos < 3 ) && (fileAlias[aliasPos] !="'\0"))

tenpChar = fileAlias[aliasPos++];
if ((tempChar > ' ' & & tempChar < ':' && tempChar!=".") || tempChar > '?")
newDi rEntry. ext[fil ePos++] = tenpChar;

}
while (filePos < 3)
newDi rEntry.ext[fil ePos++] ="' ';

}

//***

/1 Scan Dir for free entry

dirCuster = curWrkDird uster;

secOfset = 0;

maxSectors = (dirCluster == FAT16_ROOT_DI R CLUSTER ? (filesysData - fil esysRootDir)
fil esysSecPerd us);



firstSector = (dirCuster == FAT16_ROOT_DI R CLUSTER ? fil esysRootDir
FAT_d ust ToSect (dird uster));
di sc_ReadSector (firstSector + secOffset, (void*)dirEntries);

dirEntryRenmai n = dirEntrylLength;
entryOffset = -1;

/1 Search for a large enough space to fit in new directory entry
do {
entryOr f set ++;

if (entryOrfset == BYTE_PER READ / sizeof (DIR_ENT)) {
entryOffset = 0;
secOf f set ++;
if ((secOfset == filesysSecPerClus) & (dirCluster != FAT16_ROOT_DI R_CLUSTER))

secOffset = 0;
if (FAT_NextC uster(dirduster) == CLUSTER_EOF)
{
dirduster = FAT_LinkFreeC uster(dirduster);
dirEntries[0].name[0] = FlILE_LAST,
di rEndFl ag = true;
}

el se
dirCuster = FAT_NextC uster(dirC uster);

}
firstSector = FAT_C ust ToSect (dird uster);
}
else if ((dirCuster == FAT16_ROOT_DI R CLUSTER) && (secOffset == (filesysData -
filesysRootDir)))
{

return false; // Got to end of root dir - can't fit in nore files

if(!dirEndFlag) //don't read if new cluster was just created
di sc_ReadSector (firstSector + secOfset, (void*)dirEntries);
}

i f(dirEntryRemai n==di rEntryLength) {
//tenp** points to first free entry
tenpDirCluster = dirduster;
tenpSecOf fset = secOf fset;
tenpEntryOffset = entryOffset;

}

if (dirEntries[entryOifset].name[0] == FILE _FREE) {
di r EntryRenai n- - ;

} else if(dirEntries[entryOffset].name[0] == FILE_LAST) {
di r Ent r yRenai n=0;

} else {
di r Ent r yRenmi n=di r Ent r yLengt h;

}
} while(dirEntryRemain > 0);

/1 Modifying the last directory is a special case - have to erase following entries
if (dirEntries[entryOifset].name[0] == FILE_LAST)

di r EndFl ag = true;
}

/1 Recall first free entry
dirCuster = tenpDirduster;
secOffset = tenmpSecOf f set;
entryOffset = tenpEntryOf fset;
dirEntryRemain = dirEntrylLengt h;

/'l Re-read in first sector that will be witten to
if (dirEndFlag && (entryOffset == 0))
menset ((void*)dirEntries, FILE LAST, BYTE_PER READ);
} else {
di sc_ReadSector (firstSector + secOfset, (void*)dirEntries);



}

/1 Add new directory entry
entryOffset--;
while (dirEntryRemain > 0)

/1 Move to next entry
entryOrfset ++;
if (entryOffset == BYTE_PER READ / sizeof (DI R_ENT))

// Wite out the current sector if we need to
entryOffset = 0;
if (dirEntryRemain < dirEntrylLength) // Don't wite out sector on first pass

disc_WiteSector (firstSector + secOfset, (void*)dirEntries);

secOf f set ++;
if ((secOfset == filesysSecPerC us) && (dirC uster != FAT16_ROOT_DI R CLUSTER))

secOf fset = O;
if (FAT_NextCl uster(dirC uster) == CLUSTER EOF)

dirC uster = FAT_LinkFreeC uster(dirC uster);
dirEntries[0].nane[0] = FILE_LAST;
}

el se

dirCuster = FAT_NextC uster(dirCuster);
}
firstSector = FAT_Cl ust ToSect (dirdC uster);

}
else if ((dirCuster == FAT16_ROOT_DI R CLUSTER) && (secOffset == (filesysData -

filesysRootDir)))
{

1)
2]);
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}

return false; // Got to end of root dir - can't fit in nore files
}
if (dirEndFl ag)

menmset ((void*)dirEntries, FILE_LAST, BYTE_PER READ);

} else {
di sc_ReadSector (firstSector + secOfset, (void*)dirEntries);
}

/1 Generate LFN entries
if (1fnPos >= 0)

{

IfnEntry.ordinal = (IfnPos + 1) | (dirEntryRemain == dirEntryLength ? LFN_END : 0)
| fnEntry.char0 = filenane [IfnPos * 13 + 0];

IfnEntry.charl = (filename [IfnPos * 13 + 1] == 0x01 ? OXFFFF : filenane [|fnPos *
IfnEntry.char2 = (filename [IfnPos * 13 + 2] == 0x01 ? OxFFFF : filenane [|fnPos *
I fnEntry.char3 = (filename [IfnPos * 13 + 3] == 0x01 ? OXFFFF : filenanme [|fnPos *
| fnEntry.char4 = (filenanme [IfnPos * 13 + 4] == 0x01 ? OxFFFF : filenane [|fnPos *
I fnEntry.char5 = (filename [IfnPos * 13 + 5] == 0x01 ? OxFFFF : filenanme [|fnPos *
I fnEntry.char6 = (filename [IfnPos * 13 + 6] == 0x01 ? OxFFFF : filenane [|fnPos *
I fnEntry.char7 = (filename [IfnPos * 13 + 7] == 0x01 ? OxFFFF : filenane [|fnPos *
| fnEntry.char8 = (filenane [|IfnPos * 13 + 8] == 0x01 ? OxFFFF : filenane [|fnPos *
I fnEntry.char9 = (filename [IfnPos * 13 + 9] == 0x01 ? OxFFFF : filenane [|fnPos *
I fnEntry.char10 = (filename [|fnPos * 13 + 10] == 0x01 ? OxFFFF : filenanme [I|fnPos
I fnEntry.char1l = (filename [IfnPos * 13 + 11] == 0x01 ? OxFFFF : filenanme [I|fnPos
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13

13

13

13

13

13

13

13

*

*

13 +
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| fnEntry.char12 = (filename [|fnPos * 13 + 12] == 0x01 ? OxFFFF : filename [IfnPos * 13 +
12]);

| fnEntry. checkSum = chkSum

I fnEntry.flag = ATTRI B_LFN,

| fnEntry. reservedl = 0;

| fnEntry. reserved2 = 0;

*((DIR_ENT_LFN*) &dirEntries[entryCifset]) = I fnEntry;
| fnPos --;
| fnEntry. ordinal = 0;

} // end witing long filenane entries

el se

dirEntries[entryCffset] = newDirEntry;
if (dirEndFlag & (entryOifset < (BYTE_PER READ / sizeof (DIR_ENT))) )
dirEntries[entryCffset+1].name[0] = FILE_LAST;
}

di r EntryRemai n- -;

}

/!l Wite directory back to disk
disc_WiteSector (firstSector + secOfset, (void*)dirEntries);

/1 Change back to Working DR
curWorkbDi rC uster = ol dWworkDi rd uster;

return true;

}
#endi f

FAT_Fi ndNext Fi | e
Gets the nane of the next directory entry
(can be a file or subdirectory)
char* filenanme: QUT filenanme, nust be at least 13 chars |ong
FILE_TYPE return: OUT returns FT_NONE if failed,
FT_FILEif it found a file and FT_DIRif it found a directory

FI LE_TYPE _FAT_Fi ndNext Fi |l e(char* fil enane)
{

/l Cet the next directory entry
DIR_ENT file;

file = FAT_GetDirEntry (curWrkDirCuster, 1, SEEK CUR);

if (file.nane[0] == FILE_FREE)
{

}

/] Get the filenane
if (filename != NULL)
FAT_Cet Fil enane (file, filenane);

return FT_NONE; // Did not find a file

if ((file.attrib & ATTRIB.DIR) != 0)

return FT_.DIR, // Found a directory

}
el se
{
return FT_FILE;, // Found a file
}
} . . .
FI LE_TYPE FAT_Fi ndNext Fil e(char* fil enane) {

FI LE_TYPE ret;

FAT_I ock();

ret =_FAT_Fi ndNext Fi | e(fil enane);
FAT_unl ock();

return ret;



FAT_FindFirstFile
CGets the name of the first directory entry and resets the count
(can be a file or subdirectory)
char* filename: QUT filenanme, nust be at |east 13 chars |ong
FILE_TYPE return: OUJT returns FT_NONE if failed,
FT_FILEif it found a file and FT_DIRif it found a directory

FILE_TYPE _FAT_FindFirstFile(char* filenane)
{

/Il Get the first directory entry

DIR_ENT file;

file = FAT_GetDirEntry (curWrkDirCuster, 1, SEEK SET);

if (file.nane[0] == FILE_FREE)
{

return FT_NONE; // Did not find a file
}

/Il CGet the filenane
if (filename != NULL)
FAT_GCet Fil enane (file, filenane);

if ((file.attrib & ATTRIB.DIR) != 0)

return FT_DIR, // Found a directory
}
el se
{

return FT_FILE, // Found a file

}

}
FI LE_TYPE FAT_FindFirstFile(char* filenane) {
FI LE_TYPE ret;
FAT_I ock();
ret=_FAT_FindFirstFile(fil enane);
FAT_unl ock();
return ret;

FAT_Fi ndFirst Fi | eLFN
Gets the long file name of the first directory entry and resets
the count (can be a file or subdirectory)
char* Ifn: OQUT long file name, nust be at |east 256 chars |ong
FILE TYPE return: OUT returns FT_NONE if fail ed,
FT_FILEif it found a file and FT. DIRif it found a directory

FI LE_TYPE FAT_Fi ndFirstFil eLFN(char* |fn)

FI LE_TYPE type;

type = FAT_Fi ndFirstFile(NULL);
FAT_Cet LongFi | enane (1fn);
return type;

FAT_Fi ndNext Fi | eLFN
Gets the long file name of the next directory entry
(can be a file or subdirectory)
char* Ifn: QUT long file name, nmust be at |east 256 chars |ong
FILE_TYPE return: OUT returns FT_NONE if fail ed,
FT_FILEif it found a file and FT_.DIRif it found a directory

FI LE_TYPE FAT_Fi ndNext Fi | eLFN(char* | fn)
FI LE_TYPE type;

type = FAT_Fi ndNext Fi | e(NULL) ;
FAT_GCet LongFi | enane (Ifn);



return type;

FAT_Fi |l eExi sts
Returns the type of file
char* filenanme: IN filename of the file to | ook for
FILE_TYPE return: OUT returns FT_NONE if there is nowfile with
that name, FT_FILE if it is afile and FT_DIRif it is a directory

_________________________________________________________________ *
FI LE_TYPE FAT_Fi |l eExi sts(const char* fil enane)
{

DIR_ENT dirEntry;

/1 Get the dirEntry for the path specified

dirEntry = FAT_DirEntFronPath (fil enane);

if (dirEntry.name[0] == FILE_FREE)

{

return FT_NONE;

}

else if (dirEntry.attrib & ATTRIB_DI R

{

return FT_D R;

}

el se

{

return FT_FILE;

}
}
¥ e e e e e e e e e eeieiiea-
FAT_Cet Fi | eSyst enTType
FS TYPE return: OUT returns the current file systemtype

*
_________________________________________________________________ /
FS TYPE FAT_Get Fi | eSyst eniType (voi d)

return filesysType;
}
¥ e e e e e e e e e e e eieieea-
FAT_Cet Fi | eSyst enTot al Si ze
u32 return: OUT returns the total disk space (used + free)

*
_________________________________________________________________ /
u32 FAT_GCetFil eSystenilotal Si ze (void)

{

return filesysTotal Size;
}
2
FAT_chdir

Changes the current working directory

const char* path: INnnull terminated string of directory separated by
forward sl ashes, / is root

bool return: OUT returns true if successful

bool FAT_chdir (const char* path)

/1if locks are ever added, nmake sure FAT_renove is fixed up too (calls chdir while | ocked)
DI R ENT dir;
if (path[0] =="'/' && path[1] == '\0")
{

curWorrkDirCluster = fil esysRootDirC us;
return true;

if (path[0] == '\0")// Return true if changing relative to nothing

return true;

}



dir = FAT_DirEnt FronPath (path);
if (((dir.attrib & ATTRIB DIR) == ATTRIB DIR) && (dir.nane[0] != FILE_FREE))
{

/1 Change directory
curWorkDirCuster = dir.startCuster | (dir.startd usterH gh << 16);

/1 Move to correct cluster for root directory
if (curWorkDirC uster == FAT16_ROOT_DI R_CLUSTER)

curWorkDi rCluster = filesysRootDirC us;
}

/! Reset file position in directory
wr kDi rC uster = curWorkDird uster;
wr kDi r Sector = O;
wkDi rOffset = -1;
return true;

}

el se

{
/1 Couldn't change directory - wong path specified
return fal se;

FAT_f open(fil enane, node)
Opens a file
const char* path: INnnull termnated string of filename and path
separated by forward sl ashes, / is root
const char* node: |IN node to open file in
Supported nodes: "r", "r+", "w', "w", "a", "a+", don't use
"b" or "t" in any node, as all files are openned in binary node
FAT_FILE* return: OJT handle to open file, returns NULL if the file
couldn't be openned

int FAT_lasterr;
FAT_FI LE* _FAT_fopen(const char* path, const char* node)

int fileNum
FAT_FILE* file;
DI R_ENT dirEntry;
#i f def CAN_WRI TE_TO DI SC
u32 startC uster;
int clusCount;
#endi f

char* pchTenp;

/1 Check that a valid npde was specified
pchTenp = strpbrk ( node, "r RWaA" );

if (pchTenmp == NULL)

FAT_| ast er r =BADMCDE;
return NULL;

}
if (strpbrk ( pchTenmp+1, "rRwWAA" ) != NULL)

FAT_| ast er r =BADMCDE;
return NULL;

}

/1 Get the dirEntry for the path specified
dirEntry = FAT_DirEnt FronPath (path);

/1l Check that it is not a directory
if (dirEntry.attrib & ATTRIB_ DI R)
{

FAT_| ast err =CANT_OPEN_DI R;



return NULL;
}

#i f def CAN_WRI TE_TO DI SC
/1 Check that it is not a read only file being openned in a witing node
if ( (strpbrk(nmode, "wWaA+") !'= NULL) && (dirEntry.attrib & ATTRIB_RO))
{

FAT_I| ast er r =READONLY;
return NULL;
}

#el se
if ( (strpbrk(mode, "wWWAA+") != NULL))

FAT_| ast er r =READONLY;
return NULL;

}
#endi f
/1 Find a free file buffer
for (fileNum= 0; (fileNum < MAX_FILES_OPEN) && (openFiles[fileNunm.inUse == true); fil eNumt+);
if (fileNum== MAX_FILES OPEN) // No free files

FAT_| ast er r =MAXOPEN,
return NULL;
}

file = &openFiles[fileNuni;

/1 Renenber where directory entry was

file->dirEntSector = (wkDird uster == FAT16_ROOT_DI R_CLUSTER ? fil esysRootDir
FAT_d ust ToSect (wkDirC uster)) + wkDirSector;

file->dirEntOffset = wkDirOffset;

if ( strpbrk(nmode, "rR') !'= NULL ) //(ucase(node[0]) =="'R)
if (dirEntry.name[0] == FILE_FREE) // File nust exist

FAT_I ast er r =DOESNT_EXI ST;
return NULL;

}

file->read = true;
#i f def CAN_WRI TE_TO DI SC

file->wite = ( strchr(nmode, '"+') !'= NULL ); //(node[1] == "'+");
#el se

file->wite = fal se;
#endi f

file->append = fal se;

/1 Store infornmation about position within the file, for use
/'l by FAT fread, FAT_fseek, etc.

file->firstCuster = dirEntry.startCluster | (dirEntry.startC usterH gh << 16);

#i fdef CAN WRI TE_TO DI SC

/1 Check if file is openned for random If it is, and currently has no cluster, one nust be
/'l assigned to it.

if (file->wite & file->firstC uster == CLUSTER _FREE)

{
file->firstCuster = FAT_Li nkFreeCd uster (CLUSTER FREE);
if (file->firstCuster == CLUSTER FREE) // Couldn't get a free cluster
{
FAT_| ast err =NO_FREE_CLUSTER,
return NULL;
}

/1 Store cluster position into the directory entry
dirEntry.startCluster = (file->firstC uster & OXFFFF);
dirEntry.startClusterH gh = ((file->firstCuster >> 16) & OxFFFF);
di sc_ReadSector (file->dirEntSector, globalBuffer);

((DIR_ENT*) gl obal Buffer)[file->dirEntOifset] = dirEntry;
disc_WiteSector (file->dirEntSector, globalBuffer);



}
#endi f

file->length dirEntry.fileSize;

fil e->curPos 0;

file->curCus = dirEntry.startCluster | (dirEntry.startC usterH gh << 16);
file->curSect = 0;

file->curByte = O;

/1 Not appending

fil e->appByte = 0;

file->applus = O;

file->appSect = 0;

di sc_ReadSector ( FAT_Cl ustToSect( file->curCus), file->readBuffer);
file->nUse = true; // W're using this file now

return file;

} // node "r"
#i f def CAN_WRI TE_TO DI SC
if ( strpbrk(nmode, "wW) != NULL ) // (ucase(node[0]) == "W)
if (dirEntry.name[0] == FILE_ FREE) // Create file if it doesn't exist
{

dirEntry.attrib

= ATTRI B_ARCH;
dirEntry.reserved = 0

/1 Tinme and date set to systemtine and date
dirEntry.cTime_nms = 0;

dirEntry.cTinme get RTCtoFi | eTi me();
dirEntry. cDate get RTCt oFi | eDat e() ;
dirEntry. abDate get RTCt oFi | eDat e() ;
dirEntry. nli me get RTCt oFi | eTi me();
dirEntry. nDat e get RTCt oFi | eDat e() ;

else// Aready a file entry

/'l Free any clusters used
FAT_d earLinks (dirEntry.startCuster | (dirEntry.startd usterH gh << 16));

}

/1l Get a cluster to use
start Gl uster = FAT_Li nkFreeC uster (CLUSTER FREE);
if (startCuster == CLUSTER FREE) // Couldn't get a free cluster

FAT_| ast err=NO_FREE_CLUSTER,
return NULL;
}

/Il Store cluster position into the directory entry
dirEntry.startCluster = (startCl uster & OxFFFF);
dirEntry.startCusterH gh = ((startCuster >> 16) & OxFFFF);

/1 The file has no data in it - its over witten so should be enpty
dirEntry.fileSize = 0;

if (dirEntry.name[0] == FILE_FREE) // No file
{
/1 Have to create a new entry
if(!FAT_AddDirEntry (path, dirEntry))

FAT_| ast err =ADDDI R_FAI LED;
return NULL;

}
/1 CGet the newy created dirEntry
dirEntry = FAT_DirEnt FronPat h (path);

/1 Renmenber where directory entry was
file->dirEntSector = (wkDirCuster == FAT16_ROOT_DI R_CLUSTER ? fil esysRootDi r
FAT_C ust ToSect (wkDirCl uster)) + wkDirSector;



file->dirEntOffset = wkDirOf fset;
else// Aready a file

/1 Just nodify the old entry

di sc_ReadSector (file->dirEntSector, globalBuffer);
((DIR_ENT*) gl obal Buffer)[file->dirEntOifset] = dirEntry;
disc_WiteSector (file->dirEntSector, globalBuffer);

}

/1 Now that file is created, open it

file->read = ( strchr(nmode, '"+') !'= NULL ); //(nmode[1l] == "'+");
file->wite = true;

file->append = fal se;

/1 Store information about position within the file, for use

/'l by FAT fread, FAT_fseek, etc.

file->firstCuster = startC uster;

file->length = 0; // Should always have O bytes if openning in "w' node
file->curPos = O;

file->curd us startC uster;

file->curSect = 0;
file->curByte = 0;
/1 Not appendi ng

file->appByte = 0;
file->appdus = 0;
file->appSect = O;

/1 Enpty file, so enpty read buffer
menset (file->readBuffer, 0, BYTE_PER _READ);
file->inUse = true; // W're using this file now

return file;

}
if ( strpbrk(nmode, "aA") != NULL ) // (ucase(node[0]) == "A")

if (dirEntry.name[0] == FILE FREE) // Create file if it doesn't exist
{
dirEntry.attrib

= ATTRI B_ARCH,
dirEntry.reserved = 0

/1 Time and date set to systemtine and date
dirEntry.cTime_ms = 0;

dirEntry. cTinme get RTCt oFi | eTi me() ;
dirEntry. cDate get RTCt oFi | eDat e() ;
dirEntry. aDate get RTCt oFi | eDat e() ;

di rEntry. nili me get RTCt oFi | eTi me();
dirEntry. nDat e get RTCt oFi | eDat e() ;

/!l The file has no data in it
dirEntry.fileSize = 0;

/1 Get a cluster to use
startCluster = FAT_Li nkFreed uster (CLUSTER FREE);
if (startCuster == CLUSTER FREE) // Couldn't get a free cluster
{
FAT_| ast err=NO_FREE_CLUSTER,
return NULL;
}
dirEntry.startCluster = (startC uster & OxFFFF);
dirEntry.startClusterH gh = ((startC uster >> 16) & OxFFFF);

if(!FAT_AddDirEntry (path, dirEntry)) {
FAT_I| ast er r =ADDDI R_FAI LED;
return NULL;

}
/1 CGet the newy created dirEntry



dirEntry = FAT_DirEnt FronPath (path);

/1 Store append cluster
file->appCus = startC uster;

/1 Remenber where directory entry was

file->dirEntSector = (wkDirC uster == FAT16_ROOT_DI R_CLUSTER ? fil esysRootDi r
FAT_C ust ToSect (wkDirCl uster)) + wkDirSector;

file->dirEntOffset = wkDirOffset;

else// File already exists - reuse the old directory entry
{
startCluster = dirEntry.startCluster | (dirEntry.startC usterH gh << 16);
/1 1f it currently has no cluster, one nust be assigned to it.
if (startduster == CLUSTER_FREE)
{
file->firstCuster = FAT_Li nkFreeCd uster (CLUSTER FREE);
if (file->firstCuster == CLUSTER FREE) // Couldn't get a free cluster

FAT | ast err=NO_FREE_CLUSTER,
return NULL;

}

/1 Store cluster position into the directory entry
dirEntry.startCluster = (file->firstC uster & OXFFFF);
dirEntry.startClusterH gh = ((file->firstCuster >> 16) & OxFFFF);
di sc_ReadSector (file->dirEntSector, globalBuffer);

((DIR_ENT*) gl obal Buffer)[file->dirEntOifset] = dirEntry;
disc_WiteSector (file->dirEntSector, globalBuffer);

/1 Store append cluster
file->appOus = startd uster;

} else {

/1 Follow cluster list until last one is found

clusCount = dirEntry.fileSize / fil esysBytePerd us;

file->appCus = startd uster;

while ((clusCount--) && (FAT_Nextd uster (file->appdus) != CLUSTER FREE) &&
(FAT_Next Cluster (file->appClus) != CLUSTER EOF))

{

file->appC us = FAT_NextC uster (file->appd us);
if (clusCount >= 0) // Check if ran out of clusters
/1 Set flag to allocate new cluster when needed

file->appSect = fil esysSecPerd us;
file->appByte = 0;

}
}
}
/1 Now that file is created, open it
file->read = ( strchr(nmode, '"+') !'= NULL );

file->wite = fal se;
file->append = true;

/1 Calculate the sector and byte of the current position,

/1 and store them

file->appSect = (dirEntry.fileSize %fil esysBytePerCdus) / BYTE_PER _READ;
file->appByte = dirEntry.fil eSi ze % BYTE_PER_READ;

/1 Store infornmation about position within the file, for use
/'l by FAT fread, FAT_fseek, etc.

file->firstCuster = startC uster;

file->length = dirEntry.fileSize;

file->curPos = dirEntry.fileSize;

file->curd us fil e->appd us;

fil e->curSect fil e->appSect;

file->curByte fil e->appByte;



/!l Read into buffer

di sc_ReadSect or ( FAT_Cl ust ToSect (fil e->curClus) + file->curSect,
file->nUse = true; // W're using this file now

return file;

}
#endi f

/1 Can only reach here if a bad node was specified
FAT_| ast er r =BADMCDE;
return NULL;
}
/I wrapper. ..
FAT_FI LE* FAT_fopen(const char* path, const char* node) {
FAT_FI LE *f;
FAT_I ock();
f =_FAT_f open(pat h, node) ;
FAT_unl ock();
return f;

FAT_fcl ose(file)

Closes a file

FAT_FILE* file: IN handle of the file to close
bool return QUT: true if successful, false if not

bool FAT fclose (FAT_FILE* file)

/1 Clear nenory used by file information
if ((file !'= NULL) && (file->inUse == true))

{
#i fdef CAN_WRI TE_TO DI SC
if (file->wite || file->append)
{
FAT_I ock();

// Wite new length, tine and date back to directory entry
di sc_ReadSector (file->dirEntSector, globalBuffer);

disc_WiteSector (file->dirEntSector, globalBuffer);

/1 Flush any sectors in disc cache
di sc_CacheFl ush();

FAT_unl ock();

}

#endi f
file-> nUse = fal se;
return true;

}

el se

return fal se;

FAT ftell (file)

Returns the current position in a file
FAT_FILE* file: IN handle of an open file
u32 QUT: Current position

u32 FAT ftell (FAT_FILE* file)

/! Return the position as specified in the FAT_FILE structure
if ((file !'= NULL) && (file->inUse == true))

file->readBuffer);

get RTCtoFi | eTi me() ;
get RTCt oFi | eDat e() ;
get RTCt oFi | eDat e() ;

((DIR_ENT*) gl obal Buffer)[file->dirEntOfset].fileSize = file->length;
((DIR_ENT*) gl obal Buffer)[file->dirEntOffset].nilime =
((DIR_ENT*) gl obal Buffer)[file->dirEntOffset]. nDate =
((DI R_ENT*) gl obal Buffer)[file->dirEntOffset].abate =



return file->curPos;

}
el se
/1 Return -1 if no file was given
return -1;
}
}
¥ e e e e e e e e e eeieiiea-

FAT_fseek(file, offset, origin)

Seeks to specified byte position in file

FAT_FILE* file: IN handl e of an open file

s32 offset IN: position to seek to, relative to origin
int origin IN origin to seek from

int QUT: Returns O if successful, -1 if not

int FAT fseek(FAT_FILE* file, s32 offset, int origin)
u32 cluster, nextd uster;
int clusCount;
u32 position;
u32 cur Pos;
if ((file == NULL) || (file->inUse == false)) // invalid file

return -1;
}
/1 Can't seek in append only node
if (!file->read && !file->wite)

{
}

curPos = fil e->curPos;

return -1;

switch (origin)

{
case SEEK SET:
if (offset >= 0)
{
position = offset;
} else {
/1l Tried to seek before start of file
position = 0;
}
br eak;
case SEEK_CUR
if (offset >= 0)
{

position = curPos + offset;
}
else if ( (u32)(offset * -1) >= curPos )

/1l Tried to seek before start of file
position = 0;
}

el se

/1 Using u32 to maintain 32 bits of accuracy
position = curPos - (u32)(offset * -1);
}
br eak;
case SEEK_END:
if (offset >= 0)

/1 Seeking to end of file
position = file->length; // Fixed thanks to MonLi ght

}



else if ( (u32)(offset * -1) >= file->length )

/1 Tried to seek before start of file
position = 0;

}

el se
/1 Using u32 to naintain 32 bits of accuracy
position = file->length - (u32)(offset * -1);

}

br eak;

defaul t:
return -1;

}
if (position > file->length)

/1 Tried to go past end of file
position = file->length;

}

/'l Save position
file->curPos = position;

/1 Cal cul ate where the correct cluster is
if (position > curPos)

clusCount = (position - curPos + (file->curSect * filesysBytePerSec) + file->curByte) /
filesysBytePerdus; // Fixed thanks to AgentQ
cluster = file->curd us;
} else {
clusCount = position / filesysBytePerC us;
cluster = file->firstCl uster;

}

// Calculate the sector and byte of the current position,

/1 and store them

file->curSect = (position %filesysBytePerC us) / BYTE_PER_READ,
file->curByte = position % BYTE_PER_READ;

FAT_I ock();

/! Follow cluster list until desired one is found
if (clusCount > 0) // Only look at next cluster if need to

{
next G uster = FAT_NextC uster (cluster);

} else {
next O uster = cluster;

}
while ((clusCount--) && (nextC uster != CLUSTER FREE) && (nextC uster != CLUSTER ECF))

cluster = nextC uster;
next G uster = FAT_Nextd uster (cluster);

/1 Check if ran out of clusters, and the file is being witten to
if ((clusCount >= 0) & & (file->wite || file->append))
{

/1 Set flag to allocate a new cluster

file->curSect = fil esysSecPerd us;
file->curByte = 0;

file->curdus = cluster;

/1 Reload sector buffer for new position in file, if it is a different sector
if ((curPos ™ position) >= BYTE_PER_READ)

di sc_ReadSector( file->curSect + FAT_C ustToSect(file->curCus), file->readBuffer);
}

FAT_unl ock();



return O;

FAT_fread(buffer, size, count, file)

Reads in size * count bytes into buffer fromfile, starting
fromcurrent position. It then sets the current position to the
byte after the last byte read. If it reaches the end of file
before filling the buffer then it stops reading.

voi d* buffer OUT: Pointer to buffer to fill. Should be at |east as
bi g as the nunber of bytes required

u32 size IN: size of each itemto read

u32 count IN: nunber of itenms to read

FAT_FILE* file IN. Handl e of an open file

u32 OUT: returns the actual nunber of bytes read

_________________________________________________________________ *
u32 FAT fread (void* buffer, u32 size, u32 count, FAT_FILE* file)
{

int curByte;

int curSect;

u32 curd us;

u32 tenpNext Cl uster;

int tempVar,;

char* data = (char*)buffer;

u32 length = size * count;

u32 remain;

bool flagNoError = true;

/1l Can't read non-existant files

if ((file == NULL) || (file->inUse == false) || size == 0 || count

return O;

/1 Can only read files openned for reading
if (1file->read)
return O;

FAT_I ock();
/1 Don't read past end of file

if (length + file->curPos > file->length)
length = file->length - file->curPos;

remain = | ength;

curByte = file->curByte;
curSect = file->curSect;
curCus = file->curdus;

/1l Align to sector
tenpVar = BYTE_PER _READ - curByte,;
if (tempVar > remain)

tenpVar = renuin;

if ((tempVar < BYTE_PER _READ) && fl agNoError)
{

mencpy(data, &(file->readBuffer[curByte]), tenpVar);
remain -= tenpVar;
data += tenpVar;

curByte += tenpVar;
if (curByte >= BYTE_PER _READ)

curByte = 0;
cur Sect ++;
}
}



/1 align to cluster
/1 tenpVar is nunber of sectors to read
if (remain > (filesysSecPerClus - curSect) * BYTE_PER _READ)

{

tempVar = fil esysSecPerC us - curSect;
} else {

tempVar = remain / BYTE_PER_READ;
}

if ((tempVar > 0) && flagNoError)
{

di sc_ReadSectors ( curSect + FAT_Cl ustToSect (curC us), tenpVar, data);
data += tenpVar * BYTE_PER _READ;
remain -= tenmpVar * BYTE_PER_READ,

cur Sect += tenpVar;

}

/1 Move onto next cluster

/1 1t should get to here without reading anything if a cluster is due to be allocated
if (curSect >= fil esysSecPerd us)

t enpNext O uster = FAT_Next d uster(curC us);
if ((remain == 0) & (tenpNextd uster == CLUSTER_EOF))
{

curSect = fil esysSecPerC us;

} else {
cur Sect = 0;
curC us = tenmpNext Cl uster;

if (curCus == CLUSTER_FREE)

flagNoError = fal se;
}
}
}

/1 Read in whole clusters
while ((remain >= fil esysBytePerd us) && flagNoError)
{

di sc_ReadSectors (FAT_C ustToSect(curdus), filesysSecPerd us, data);
data += fil esysBytePerd us;
remain -= fil esysBytePerd us;

/1 Advance to next cluster
t enpNext  uster = FAT_Next d uster(curC us);

if ((remain == 0) && (tenpNextC uster == CLUSTER EOF))
{

curSect = fil esysSecPerd us;
} else {

curSect = O;

curd us = tenpNext Cl uster;

if (curdus == CLUSTER_FREE)

flagNoError = fal se;
}
}
}

/1 Read renmining sectors
tempVar = remain / BYTE_PER_READ; // Nunber of sectors |eft
if ((tempVar > 0) && flagNoError)
{
di sc_ReadSectors (FAT_Cl ust ToSect (curCl us), tenpVar, data);
data += tenpVar * BYTE_PER_READ,
remain -= tenpVar * BYTE_PER_READ,
cur Sect += tenpVar;

}

/1 Last renmining sector



/1 Check if sector wanted is different to the one started with
if ( ((file->curByte + length) >= BYTE_PER READ) && flagNoError)
{

di sc_ReadSector ( curSect + FAT_ClustToSect( curCus), file->readBuffer);
if (remain > 0)

mencpy(data, file->readBuffer, remin);
curByte += remain;
remain = O;
}
}

/1 Length read is the wanted I ength minus the stuff not read
length = length - remain;

/1 Update file information

file->curByte = curByte;
file->curSect = curSect;
file->curdus = curd us;

file->curPos = file->curPos + |ength;
FAT_unl ock() ;

return | ength;

}
#i f def CAN_WRI TE_TO DI SC

FAT_fwrite(buffer, size, count, file)

Wites size * count bytes into file frombuffer, starting
fromecurrent position. It then sets the current position to the
byte after the last byte witten. If the file was openned in
append node it always wites to the end of the file.

const void* buffer IN: Pointer to buffer containing data. Should be
at |least as big as the nunmber of bytes to be witten.

u32 size IN. size of each itemto wite

u32 count IN: nunber of itens to wite

FAT_FILE* file IN. Handl e of an open file

u32 QUT: returns the actual nunber of bytes witten

u32 FAT fwrite (const void* buffer, u32 size, u32 count, FAT_FILE* file)
{

int curByte;

int curSect;

u32 curd us;

u32 tenmpNext Cl uster;
int tempVar;
u32 length
u32 remain
char* data

size * count;
| engt h;
(char*)buffer;

char* witeBuffer;

bool flagNoError = true;
bool flagAppending = fal se;

if ((file == NULL) || (file->inUse == false) || length == 0 || buffer == NULL)
return O;

if (file->wite)
{
FAT_| ock();

/!l Wite at current read pointer
curByte = file->curByte;
curSect = file->curSect;
curCus = file->curd us;

/1 Use read buffer as wite buffer
writeBuffer = file->readBuffer;



/1 1f it is witing past the current end of file, set appending flag
if (length + file->curPos > file->length)
{
fl agAppendi ng = true;
}
}
else if (file->append)
{
FAT_I ock();
/'l Wite at end of file
curByte = file->appByte;
curSect = fil e->appSect;
curCus = file->appC us;
fl agAppendi ng = true;
/'l Use global buffer as wite buffer, don't touch read buffer
writeBuffer = (char*)gl obal Buffer;
di sc_ReadSector (cur Sect + FAT_O ust ToSect(curClus), witeBuffer);
}
el se
{
return O;
}

/1 Move onto next cluster if needed
if (curSect >= fil esysSecPerd us)
{
cur Sect = 0;
t empNext Cl uster = FAT_Next G uster(curd us);
if ((tenmpNextC uster == CLUSTER EOF) || (tenpNextd uster == CLUSTER FREE))
{

/1 Ran out of clusters so get a new one
curC us = FAT_Li nkFreeC uster(curC us);
if (curus == CLUSTER FREE) // Couldn't get a cluster, so abort

flagNoError = fal se;

}
menset (witeBuffer, 0, BYTE_PER READ);
} else {
curCus = tenpNext Cl uster;
di sc_ReadSector( FAT_C ustToSect( curdus), witeBuffer);
}
}

/1l Align to sector
tenpVar = BYTE_PER _READ - cur Byt e,
if (tempVar > renmin)

tenmpVar = remain;

if ((tempVar < BYTE_PER READ) && fl agNoError)
{

mencpy(& witeBuffer[curByte]), data, tenmpVar);
remain -= tenpVar;

data += tenpVar;

curByte += tenpVar;

/1 Wite buffer back to disk
di sc_WiteSector (curSect + FAT_Cl ustToSect(curCus), witeBuffer);

/1 Move onto next sector
if (curByte >= BYTE_PER_READ)
{
curByte = 0;
cur Sect ++;
}
}

/1 Align to cluster
/1 tenpVar is nunber of sectors to wite



if (remain > (filesysSecPerCus - curSect) * BYTE_PER_READ)

tenpVar = fil esysSecPerC us - curSect;

} else {

}

tenpVar = remain / BYTE_PER_READ;

if ((tempVar > 0) && flagNoError)
{

}

disc_WiteSectors ( curSect + FAT_Cl ustToSect (curC us),
data += tenpVar * BYTE_PER_READ,

remain -= tenpVar * BYTE_PER_READ,

cur Sect += tenpVar;

tempVar, data);

if (((curSect >= filesysSecPerd us) && flagNoError) && (remain > 0))
{

}

cur Sect = 0;
t empNext Cl ust er = FAT_Next C uster(curd us);

if ((tenmpNextC uster == CLUSTER EOF) || (tenpNextd uster

/1 Ran out of clusters so get a new one
curC us = FAT_Li nkFreeC uster(curC us);

== CLUSTER FREE))

if (curus == CLUSTER FREE) // Couldn't get a cluster, so abort

flagNoError = fal se;

} else {
curd us = tenpNext Cl uster;
}

/1 Wite whole clusters
while ((remain >= fil esysBytePerd us) && flagNoError)

}

disc_WiteSectors (FAT_O ustToSect(curCus), filesysSecPerC us, data);

data += fil esysBytePerd us;
remain -= fil esysBytePerd us;
if (remain > 0)
{
t enpNext O uster = FAT_Next d uster(curC us);

if ((tenmpNextC uster == CLUSTER EOF) || (tenpNextd uster == CLUSTER FREE))

/1 Ran out of clusters so get a new one
curd us = FAT_Li nkFreed uster(curd us);

if (curCus == CLUSTER FREE) // Couldn't get a cluster, so abort

flagNoError = fal se;
br eak;

} else {
curC us = tenpNext Cl uster;
}
} else {
/1 Allocate a new cluster when next witing the file
curSect = fil esysSecPerC us;

}

/1l Wite renumining sectors
tempVar = remain / BYTE_PER_READ; // Nunber of sectors |left
if ((tempVar > 0) && flagNoError)
{

}

disc_WiteSectors (FAT_C ustToSect(curC us), tenpVar, data);

data += tenmpVar * BYTE_PER_READ,
remain -= tenpVar * BYTE_PER_READ,
cur Sect += tenpVar;

/1 Last renmining sector

/1 Check if sector wanted is different to the

one started with



if ( (( (file->append ? file->appByte : file->curByte) + |l ength) >= BYTE_PER READ) &&
f1 agNoError)

if (flagAppending)
{

/1 Zero sector before using it
menset (witeBuffer, 0, BYTE_PER _READ);
} else {
/1 Modify existing sector
di sc_ReadSector ( curSect + FAT_Cl ustToSect( curClus), witeBuffer);

if (remain > 0) {
mencpy(writeBuffer, data, remain);
curByte += remain;
remain = 0;
disc_WiteSector( curSect + FAT_ClustToSect( curCus), witeBuffer);
}
}

/1 Amount read is the originally requested amount mnus stuff remaining
length = length - remain;

/1 Update file information
if (file->wite) // Witing also shifts the read pointer

file->curByte = curByte;
file->curSect = curSect;
file->curdus = curd us;

file->curPos = file->curPos + | ength;
if (file->length < file->curPos)

file->length = fil e->curPos;

}

}
else if (file->append) // Appending doesn't affect the read pointer
{
file->appByte = curByte;
file->appSect = curSect;
file->appd us = curd us;
file->length = file->length + | ength;
}

FAT_unl ock() ;
return | ength;

}
#endi f

FAT_feof (file)

Returns true if the end of file has been reached
FAT_FILE* file IN. Handl e of an open file

bool return QUT: true if EOF, false if not

bool FAT_feof (FAT_FILE* file)

if ((file == NULL) || (file->inUse == false))
return true; // Return eof on invalid files

return (file->length == file->curPos);
}
#i f def CAN_WRI TE_TO DI SC
FAT _renove (path)
Deletes the file or enpty directory sepecified in path
const char* path IN. Path of itemto delete

int return QUT: zero if successful, non-zero if not

int FAT_renove (const char* path)



DI R_ENT dirEntry;

u32 ol dworkDi rd uster;
char checkFi |l enanme[ 13];
FI LE_TYPE checkFi | et ype;

FAT_I ock();
dirEntry = FAT_DirEnt FronPat h (path);

if (dirEntry.nane[0] == FILE FREE) {
FAT_unl ock();
return -1;

}

/1l Only delete directories if the directory is entry
if (dirEntry.attrib & ATTRIB_DIR)

{
/1 Change to the directory tenporarily
ol dWorkDi rCluster = curWrkDirC uster;
FAT_chdi r (pat h);
/1 Search for files or directories, excluding the . and .. entries
checkFil etype = _FAT_FindFirstFile (checkFilenane);
while ((checkFilenane[0] ==".') && (checkFiletype != FT_NONE))
checkFi | etype = _FAT_Fi ndNext Fil e (checkFil enane);
}
/1 Change back to working directory
curWrkbDirC uster = ol dWworkDird uster;
/1 Check that the directory is enpty
if (checkFiletype ! = FT_NONE)
/1 Directory isn't enpty
FAT_unl ock();
return -1;
}
}

/1 Refresh directory infornation
dirEntry = FAT_DirEnt FronPat h (path);

/'l Free any clusters used

FAT _C earlLinks (dirEntry.startCuster | (dirEntry.startC usterH gh << 16));

/!l Renmove Directory entry

di sc_ReadSector ( (wkDirCuster == FAT16_ROOT_DI R CLUSTER ? fil esysRootDir

FAT_C ust ToSect (wkDirCluster)) + wkDirSector , globalBuffer);
((DI R_ENT*) gl obal Buffer)[wkDi rOf fset]. name[0] = Fl LE_FREE;

disc_WiteSector ( (wkDirCuster == FAT16_ROOT_DI R CLUSTER ? fil esysRootDir

FAT_O ust ToSect (wkDirC uster)) + wkDirSector , global Buffer);

/1 Flush any sectors in disc cache
di sc_CacheFl ush();

FAT_unl ock();
return O;

b

#endi f

#i f def CAN_WRI TE_TO DI SC

FAT_nkdi r (path)

Makes a new directory, so long as no other directory or file has
the same nane.

const char* path IN. Path and filename of directory to make
int return QUT: zero if successful, non-zero if not

int FAT_nkdir (const char* path)
{



u32 newbird uster;

u32 parentDirC uster;

DI R_ENT dirEntry;

DI R_ENT* entries = (DI R _ENT*)gl obal Buf fer;
int i;

int pathPos, filePos;

char pat hname[ MAX_FI LENAVE_LENGTH] ;

u32 ol dbird uster;

if (FAT_FileExists(path) !'= FT_NONE)
{

}

/1 Find filenane within path and change to that directory
oldDirCluster = curWrkDirC uster;

return -1; // File or directory exists with that nane

if (path[0] =="/")
curWrkbDirCuster = fil esysRootDird us;
}
pat hPos = 0;
filePos = 0;
whil e (path[pathPos + filePos] != "'\0")
if (path[pathPos + filePos] =="/")
{
pat hname[fil ePos] = '"\0";
if (FAT_chdir(pathnanme) == fal se)
curWorkDi rCluster = oldDirC uster;
return -1; // Couldn't change directory
pat hPos += filePos + 1;
filePos = 0;
}
pat hname[ fil ePos] = path[pathPos + fil ePos];
fil ePos++;
}

/1 Now grab the parent directory's cluster
parentDirCluster = curWrkDirC uster;
curWorkDirCl uster = ol dDirCl uster;

/Il Get a new cluster for the file
newDi r Cl uster = FAT_Li nkFreeC ust er (CLUSTER_FREE) ;

if (newDirCuster == CLUSTER _FREE)
{

return -1; // Couldn't get a new cluster for the directory

/1 Fill indirectory entry's infornmation

dirEntry.attrib = ATTRB D R;

dirEntry.reserved = 0;

/1 Time and date set to systemtine and date
dirEntry.cTime_nms = 0;

dirEntry. cTinme get RTCt oFi | eTi me() ;

dirEntry. cDate get RTCt oFi | eDat e() ;

dirEntry. aDat e get RTCt oFi | eDat e() ;

dirEntry. nili ne get RTCtoFi | eTi me() ;

dirEntry. nDat e get RTCt oFi | eDat e() ;

/Il Store cluster position into the directory entry
dirEntry.startCluster = (newDirC uster & OxFFFF);
dirEntry.startCusterHigh = ((newbi rd uster >> 16) & OxFFFF);
/1 The file has no data in it - its over witten so should be enpty
dirEntry.fileSize = 0;

if (FAT_AddDirEntry (path, dirEntry) == fal se)
{



return -1; // Couldn't add the directory entry
}

/] Create the new directory itself
menset ((voi d*)entries, FILE LAST, BYTE_PER READ);

/l Create . directory entry
dirEntry.name[0] = "'.";

/1 Fill name and extension with spaces
for (i =1; i < 11; i++)

dirEntry.name[i] ="' ';

}
mencpy((void*)entries, (void*)&JirEntry, sizeof(dirEntry));

/] Create .. directory entry

dirEntry.nane[1] =".";

dirEntry.startCluster = (parentDirC uster & OxFFFF);
dirEntry.startCusterH gh = ((parentDirCluster >> 16) & OxFFFF);

menmcpy((voi d*)&entries[1], (void*)&JirEntry, sizeof(dirEntry));

/!l Wite entry to disc
di sc_WiteSector(FAT_Cl ust ToSect (newDi rCluster), (void*)entries);

/1 Flush any sectors in disc cache
di sc_CacheFl ush();
return O;

}
#endi f

FAT_fgetc (handl e)

Gets the next character in the file

FAT_FILE* file IN. Handl e of open file

bool return QUT: character if successful, EOF if not

_________________________________________________________________ *
char FAT_fgetc (FAT_FILE* file)
{

char c;

return (FAT fread(&c, 1, 1, file) == 1) ? ¢ : EOF
}
#i fdef CAN_WRI TE_TO DI SC
¥ e e e e eiiiiea-
FAT_fputc (character, handle)
Wites the given character into the file
char ¢ IN. Character to be witten
FAT_FILE* file IN. Handl e of open file
bool return QUT: character if successful, EOF if not
_________________________________________________________________ *
char FAT_fputc (char c, FAT_FILE* file)

return (FAT _fwite(&c, 1, 1, file) == 1) ? c : ECF;
}
#endi f
22

FAT_fgets (char *tgtBuffer, int num FAT_FILE* file)
Gets a up to numbytes fromfile, stopping at the first
new i ne.

CAUTI ON: does not do strictly streaming. |.e. it's
readi ng nore then needed bytes and seeki ng back.
shoul dn't matter for random access

char *tgtBuffer OUT: buffer to wite to

int numIN size of target buffer

FAT_FILE* file IN. Handl e of open file

bool return OUT: character if successful, EOF if not



Witten by M ghtyMax

Modi fied by Chi shm- 2005-11-17

* Added check for unix style text files

* Renmoved seek when no newine is found, since it isn't necessary

char *FAT_fgets(char *tgtBuffer, int num FAT_FILE* file)
{

u32 cur Pos;
u32 readLengt h;
char *returnChar;

/1 invalid fil ehandl e
if (file == NULL)
{

}

/1 end of file
if (FAT feof (file)==true)

return NULL ;

return NULL ;
}

/] save current position
curPos = FAT ftell (file);

/1 read the full buffer (max string chars is num1 and one end of string \0
readLength = FAT fread(tgtBuffer,1, num1,file)

/1 mark | east possible end of string
t gt Buf fer[readLength] = '\0" ;

if (readLength==0) {
/! return error
return NULL ;

}

/1 get position of first return '\r'
returnChar = strchr(tgtBuffer,'\r');

/!l if no return is found, search for a new ine
if (returnChar == NULL)

returnChar = strchr(tgtBuffer,'\n');
}

/1 Mark the return, if existant, as end of line/string
if (returnChar!=NULL) {
*returnChar++ = 0 ;
if (*returnChar=="\n'") { // catch new ine too when junping over the end
/1 return to location after \r\n (strlen+2)
FAT_fseek(file, curPos+strlen(tgtBuffer)+2, SEEK_SET) ;
return tgtBuffer
} else {
/1 return to location after \r (strlen+l)
FAT_fseek(file, curPos+strlen(tgtBuffer)+1, SEEK SET) ;
return tgtBuffer
}
}

return tgtBuffer ;

}
#i fdef CAN_WRI TE_TO DI SC

FAT_fputs (const char *string, FAT_FILE* file)

Wites string to file, excluding end of string character
const char *string IN string to wite

FAT_FILE* file IN. Handl e of open file

bool return QUT: nunmber of characters witten if successful,



ECF i f not

Witten by M ghtyMax

Modi fied by Chi shm- 2005-11-17

* Uses FAT_FILE instead of int

* wittenBytes is now u32 instead of int

int FAT _fputs (const char *string, FAT_FILE* file)

u32 writtenBytes;
/1 save string except end of string '\0'
wittenBytes = FAT_fwite((void *)string, 1, strlen(string), file);

/1l check if we had an error
if (wittenBytes != strlen(string))

/1 return ECF error
return ECF,
}

/1 return the charcount witten
return wittenBytes ;

}
#endi f

(ff_uart.c)
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/1 UART driver for the debug consol e
#i ncl ude "pen. h"

// FFUART nostly used for output, so TX queue is bigger
#define RX_SIZE 64 //power of 2 so wrapping is easier
static u8 rx_queue[ RX_SI ZE] ;

static int rx_head; //wite to here

static int rx_tail; //read fromhere

#define TX_SI ZE 2048

static u8 tx_queue[ TX_SI ZE] ;

static int tx_head; //wite to here
static int tx_tail; //read fromhere

//pull char fromincom ng queue, -1 if queue enpty
int ff_uart_getc() {

int ch;

int cpunode;

i f(rx_head==rx_tail)
return -1,

cpunode=I R@S OFF(); //critical section, don't let interrupts nmess up the queue
ch=rx_queue[rx_tail];

rx_tail=(rx_tail +1) & RX_SI ZE- 1) ;

| RQS_SET( cpunpde) ;

return ch;

}

//called by main interrupt handl er
void ff_uart_irq_handler() {

int txcount=0;

int iir=FFl|R&XOf;

if(iir==2) { //Tx interrupt
do {
if(tx_head==tx_tail) {//nothing left to send, turn off Tx interrupt



FFIER = FFIER & ~I ER TI E;
br eak;
} else {
FFTHR=t x_queue[tx_tail];
tx_tail=(tx_tail +1) & TX_SI ZE-1);

t xcount ++;
}
} while(txcount<31);//stuff as many bytes into tx fifo as possible
} else if(iir==4 ]| iir==12) { //Rx interrupt
do {

rx_queue[ r x_head] =FFRBR; //read incomng char into rx queue

rx_head=(rx_head+1) & RX_SI ZE- 1) ;
if(rx_head==rx_tail)
rx_tail=(rx_tail +1) & RX_SI ZE-1); //queue's full,
} while(FFLSR & LSR DR); //loop until Rx FIFOis enpty
set si g( Sl G_UART) ;

}

/lclear uart buffers
void ff_uart_flush() {
int cpunode;

ol d char gets dropped

cpunode=I RQS_OFF(); //critical section, don't let interrupts nmess up the queue

rx_head=0; //reset queues
rx_tail =0;
t x_head=0;
tx_tail =0;

FFFCR=FCR TRFI FOE | FCR RESETTF | FCR RESETRF | FCR ITL_16; //clear uart fifos

| RQS_SET( cpunpde) ;
}

//setup FFUART for interrupt-driven RX+Tx

void ff_uart_init() {
pxa_gpi o_node( GPl B9_FFTXD _MD); //grab FFUART GPI O pi ns
pxa_gpi o_node( GPl GB4_FFRXD_MD) ;

CKEN| =CKEN_FFUART; //UART cl ock enabl e

FFI ER=0; /| FFUART of f

FFMCR=MCR_QUT?2; //no | oopback, UART interrupts enabl ed
FFLCR=LCR_DLAB; /1 get access to divisor
FFDLL=DLL_BAUD(115200); //set baud rate (Ilo0)

FFDLH=0; //set baud late (hi)

FFLCR=LCR W.S(3); //no parity, 8 data bits, 1 stop bit

FFFCR=FCR_TRFI FOE | FCR RESETTF | FCR _RESETRF | FCR_ITL_16; //enable FIFO
FFIER=IER_UUE | |ER RTOE | |ER RAVIE; // FFUART on, RX interrupts enabl ed

ff_uart_flush();
i rq_enabl e(1 RQ_FFUART) ;
}

//put char into Tx queue, let interrupts do the rest
int ff_uart_putc(int c) {

int cpunode;

int head;

cpunmode=I RQS_OFF(); //critical section

t x_queue[ t x_head] =c; // put char into queue

head=(t x_head+1) & TX_SI ZE- 1) ;

if(head!=tx_tail) { //chars are dropped if queue is full
t x_head=head;

}

FFIER | = IER.TIE, //Tx interrupt enable
| RQS_SET( cpunode) ;

return c;

}

[*** define stdio stuff so printf(), etc goes to FFUART ***/



#i ncl ude <stdi o. h>

struct __FILE {
int handl e;

}
FILE __stdout;

int fputc(int ch, FILE *f) {
if(ch=="\n")
ff_uart_putc('\r");
return ff_uart_putc(ch);

}

int ferror(FILE *f) {
return 0; //no file error

}
(flash.c)
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/1 code for witing to gunstix flash menory

#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude "pen. h"

voi d flashthread(void);

extern u8 di skimage[]; //image of 12MB fornatted di sk
extern int di ski magesi ze;

/| #def i ne FATI MAGESI ZE 12MB (i n pen.h)

#defi ne BLOCKSI ZE 0x20000

#defi ne BLOCKS ( FATI MAGESI ZE/ BLOCKSI ZE)

#def i ne FATBASE (4*0x100000) //base address of FAT image in flash
#define BLOCK(x) (*(vul6*)(BLOCKSI ZE*(x)))

#define DI RTYTI MEQUT (30*1000) //mlliseconds to wait before flashing a dirty bl ock
#def i ne ERASETI MEOUT MTI CKS(10) //flash tiner interrupt rate
#def i ne FLASHTI MEQUT UTI CKS(30)

#defi ne CMD_READ OxFF
#define CMD_READID 0x90
#def i ne CVD_READSTATUS 0x70
#define CVMD_LOCK 0x60
#def i ne CVD_WRI TEBUF OxE8
#defi ne CMD_ERASE 0x20
#def i ne CVMD_CONFI RM 0xdO

#defi ne STATUS_READYOx80 //not busy erasing or programing
#def i ne STATUS_ERROROx30//erase or program error

#pragma arm section zi dat a="nocache"

u8 fl ashcache[ FATI MAGESI ZE] ;

u8 flashbuffer[BLOCKSI ZE]; //data is copied here before flashing, so normal witing can continue
#pragma arm section zidata

int flashlock; //controls access to physical flash

vu32 flashdirty; /1=1if any bl ocks need to be flashed

static u32 witeti me[ BLOCKS]; //when block was first dirtied (0=cl ean bl ock)
static char valid[ BLOCKS]; //cache block is valid? (0/1)

ulé *flashsrc, *flashdst, *flashend; //stuff for flash tiner interrupt..
vu32 flashing; //something is being flashed? (0/1)

u32 timeout; //tineout for flash tinmer (ERASETI MEOUT or FLASHTI MEQUT)
u32 laststatus; //status fromlast flash operation (error code)



/1u32 flashed, eraseticks,witeticks; //sone stats for tuning the tiner

//overwite the cache with an enpty di sk i nage
void flash_format() {
flashdirty=0;
menset (val i d, 1, si zeof (valid));
menset (witetine, 0,sizeof (witetinme));
menset (f1 ashcache, 0, BLOCKSI| ZE) ;
flash_witecache(0, di ski mage, di ski nagesi ze);

}

void flash_init() {
unl ock( &f | ashl ock) ;
f I ashi ng=0;
fl ashdirty=0;
menset (witetinme, 0, sizeof(witetinme)); //reset dirty flags

11if(1) {

i f (menmcnp( (u8*) FATBASE, di ski mage, 512)) { //disk inmage is corrupt/m ssing
flash_format();

} else {
!/ menset (val id, 0, sizeof (valid));

|/ preload the whole flash cache (FIXME... USB code expects flashcache to be valid)
menset (val i d, 1, si zeof (valid));
DMAcopy(fl ashcache, (u8*) FATBASE, FATI MAGESI ZE) ;

}
irg_enabl e(1 RQ_ OST1); //enable flash tinmer interrupt
newt hread((voi d*)fl ashthread, 0); //start thread to watch for dirty blocks and flash them

}

/*
//wait til flash is ready
voi d flash_busywait() {
BLOCK( 0) =CMD_READSTATUS;
whi | e(! (BLOCK(0) & 0x80)) {
/lidle(); [//don't use this inside interrupt processing

}
*/

//returns busy status
int flash_busy()

BLOCK( 0) =CVD_READSTATUS;

return (BLOCK(0) &STATUS_READY) ==0;
}

//get status register contents
int flash_status() {
BLOCK( 0) =CVMD_READSTATUS;
return BLOCK(O);
}

//start erasing a block
int flash_erase(vulé *dst) {
if(flash_busy())
return O;
*dst =CVD_ERASE;
*dst =CVD_CONFI RM

return 1;
}
//fill the wite buffer and start programm ng
voi d flash_witebufr(vulé *src, vul6 *dest) {
int i;
do { //wait til buffer is ready

*dest =CVD_WRI TEBUF;
} while(!*dest &0x80);

*dest =0x0f ; //wite 16 words (32 bytes)
for (i=0; i<16; i++) {



dest[i] = src[i];

*dest = CVD_CONFI RM //start dunping the buffer to flash
}

// make flash readabl e
voi d flash_readnode() {
BLOCK( 0) =CVD_READ;

/*
/I make bl ock "l ocked" (prevent erasing or programi ng)
voi d flash_l ock(int block) {

flash_busywait();

BLOCK( bl ock) =CVD_LOCK;

BLOCK( bl ock) =1;

whi l e(flash_busy()); //wait til finished

}
*/

//wite one block (wait til flashing conpletes)
int flash_witebl ock(u8 *src, u8 *dst) {
if(flashing)
return O;

ff_uart_putc('.");
DMAcopy(f 1 ashbuffer, src, BLOCKSI ZE) ;

fl ashi ng=1;

fl ashsrc=(ul6*)fl ashbuffer;

fl ashdst =(ul6*)dst;

fl ashend=(ul6*) (dst +BLOCKSI ZE) ;

if(!flash_erase(flashdst)) //start the erase cycle
return O;

ti meout =ERASETI MEQUT;

OSMR1=0SCR+ERASETI MECUT; //start the flash tiner
OSSR=2;

O ER| =2;

do { //wait til erase+tprogramis all done

wai t (S G FLASH) ;
} while(flashing);

i f(laststatus&STATUS ERROR)
printf("Flash error.\n");
return (| aststatus&STATUS ERROR) ==0;
}

//wite a block of the FAT cache
int witeFATbl ock(u32 bl ock) {

bl ock* =BLOCKSI ZE;

return flash_writebl ock(flashcache+bl ock, (u8*)FATBASE+bl ock) ;
}

//watch for dirty blocks, commt themto flash after X seconds
void flashthread() {
u32 i, tinme;
while(1) {
wai t (SI G_ANY) ;
// sl eep(?); don't use big delay, so you can do imediate flash if necessary (i.e. shutdown)

ti me=RTC;
for(i=0;i<BLOCKS;i++) {
if(witetime[i] & time-writetinme[i]>DI RTYTIMEQUT) { //dirty time el apsed?
| ock( &f | ashl ock);
witetine[i]=0; /' make cl ean
wr i t eFATbI ock(i);
unl ock( &f | ashl ock) ;
br eak;



}

f (i ==BLOCKS)
flashdirty=0; //show that the whole flash is clean (for flashall)

}
I

}
}

//do flash erasing+witing
voi d flashtinmer_irqg_handler() {
int status=flash_status();

/* i f(timeout==FLASHTI MEQUT)
writeticks++;

el se
eraseti cks++; */

i f(status&STATUS_READY) {

i f((status&STATUS ERROR) || (flashdst>=flashend)) { //done flashing or error occurred?
| ast st at us=st at us;
f I ashi ng=0;
O ER&=~2; //disable tinmer interrupt

set si g(SI G_FLASH);
} else { //not finished yet, wite the next piece
ti meout =FLASHTI MECUT; //change tiner frequency for witing
flash_witebufr(flashsrc, flashdst);
fl ashsrc+=16;
fl ashdst +=16;

}
}
OSSR=2; //clear interrupt
OSMR1=C0SCR+t i meout ; //set next tinmeout
}
int flash_readcache(void *dst, u32 src, int size) {
u32 i, bl ock;
i f(src+si ze>FATI MAGESI ZE) {
printf("Flash read out of range (%)\n",src);
return O;
}

//load invalid blocks with good data first
for(i=src;i<src+size;i+=BLOCKSI ZE) {
if(!valid[i/BLOCKSIZE]) {
| ock( &f | ashl ock);
fl ash_readnode();
bl ock=i &( BLOCKSI ZE- 1) ;
mencpy(fl ashcache+bl ock, (u8*) ( FATBASE+bl ock) , BLOCKSI ZE) ;
unl ock( &f | ashl ock) ;
val i d[ i/ BLOCKSI ZE] =1;
br eak;
}
}
mencpy(dst, fl ashcache+src, si ze);
return 1;

}

int flash_witecache(u32 dst, void *src, int size) {
u32 i;
u32 bl ock;

i f(dst+si ze>FATI MAGESI ZE) {
printf("Wite out of range.\n");
return O;

}

flashdirty=1;
for(i=dst;i<dst+size;i+=BLOCKSI ZE) { //scan thru all bl ocks
if(!witetime[i/BLOCKSIZE])
writetine[i/BLOCKSIZE] =RTC, //set dirty tine
if(!valid[i/BLOCKSIZE]) { [//if this block is enpty, |oad the whole block first



val i d[ i / BLOCKSI ZE] =1;
| ock( &f | ashl ock);
flash_readnode();
bl ock=i &( BLOCKSI ZE- 1) ;
menmcpy(fl ashcache+bl ock, (u8*) FATBASE+bl ock, BLOCKSI ZE) ;
unl ock( &f | ashl ock) ;
}

menmcpy(fl ashcache+dst, src,size); //don't use DVMAcopy (src might be in cpu cache)
return 1;

}

//print some statistics
voi d flashinfo() {

int i,dirty=0;

u32 nextwite=-1;

printf("Flash status: Ox%X\n",flash_status());
printf("Last error: 0x%X\n",|aststatus);
Il printf("flashed=% eraseticks=% witeticks=%\n",flashed, eraseticks,witeticks);

//count dirty bl ocks
for(i=0;i<BLOCKS;i++) {
if(witetinme[i]) {
dirty++;
if(nextwite>witetinme[i])
nextwite=witetinme[i];

}

}
printf("%/% flash blocks dirty.\n",dirty,i);
if(dirty)
printf("Next wite in % seconds.\n", (D RTYTI MEOUT- RTC+tnextwr i te)/1000);

//wite back all dirty pages
void flashall () {
int i,dirty;
flashdirty=1; //reset global flash status
di rty=0;
for(i=0;i<BLOCKS;i ++)
if(witetime[i]) { //if block is dirty,
dirty++;
witetine[i]=1;, //force a wite tineout

}

}
printf("Flashing % dirty pages",dirty);
do {
wai t (SI G_ANY) ;
} while(flashdirty);
printf("\n");
}

(font.c)
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/1 hel per functions for printing with the FreeType font library

#i ncl ude <stdio. h>

#i ncl ude <ft2buil d. h>
#include FT_FREETYPE_H
#i ncl ude "pen. h"

static FT_Library library;
static FT_Face face;

extern FT_Byte font[];
extern int fontsize;



/1 draw nonochrone font
voi d draw_1bpp(int x, int y, FT_Bitmap *fontbnp) {
u8 *src, *rowsrc;
int i,j;
int width, hei ght, pitch;
u8 c;
int bit;

wi dt h=f ont bnp- >wi dt h;
hei ght =f ont bnp- >r ows;
rowsr c=f ont bnp- >buf f er;
pi t ch=f ont bnp- >pi t ch;

for(j=0;j<height;j++) {
SI C=I OWST C;
bi t =8;
for(i=0;i<width;i++) {
if(bit>7) {bit=0; c=*src++;}

i f(c&0x80) putpi x(x+i, y+j, BLACK);
c<<=1;
bi t ++;
}
rowsr c+=pitch;
}
}

Il x,y is the bottoml|eft corner of text

//returns end of string (null char)

char *print(char *c, int x, int y) {
FT_d yphSl ot sl ot=face->glyph; // a small shortcut
int error;

while(*c) {
/11 oad glyph image into the slot (erase previous one)

error = FT_Load_Char( face, *c++, FT_LOAD_RENDER | FT_LQAD TARGET_MONO );
if ( error ) continue; //ignore errors

//now, draw to our target surface
draw_lbpp(x + slot->bitmap_left, y - slot->bitmap_top,
&sl ot - >bi t map) ;

x += sl ot->advance.x >> 6; //increment pen position
}
return c;

}

void font_init() {
if(FT_Init_FreeType(&ibrary)) {
printf("font_init failed.\n");
return;

}

i f(FT_New _Menory_Face(library, font, fontsize, 0, & ace)) {
printf("font_init failed.\n");
return;

}
if(FT_Set_Pixel _Sizes(face, 0, 16)) { //face, wi dth, height
printf("font_init failed.\n");
return;
}
}

(gf x.c)
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/1 miscell aneous draw ng routines

#i ncl ude <stdio. h>
#i ncl ude "pen. h"

//draw I NCBIN d bitmap wi th enbedded di nensi ons
void draw_brmp(int x, int y, u8 *src) {

u8 *dst;

int wdth, hei ght;

int i,j;

wi dt h=*(u32*) src;

hei ght =*(u32*) (src+4);

Src+=8;

dst =f r ame+PORTRAI T_OFFSET( x+wi dt h-1, y) ;

//do sone range checking?

//this is not efficient.. should check for word alignnent & do bl ock copy
for(j=0;j<width;j++) {
for(i=0;ic<height;i++) {
*dst++ = *src++

}
dst +=Y_RES- hei ght ;
}
}

//draw antialiased |ine

void aline (int X0, int YO, int X1, int Y1) {

#defi ne BaseCol or 0
#define IntensityBits 4
#define NunLevel s 16

unsi gned short IntensityShift, ErrorAdj, ErrorAcc;
unsi gned short ErrorAccTenp, Weighting, WeightingConpl ement Mask;
short DeltaX, DeltaY, Tenp, XDir;

/* Make sure the line runs top to bottom */
if (YO > Y1) {
Tenp Y0; YO

= Y1, Y1
Tenp = X0; XO

X1; X1

Tenp;
Tenp;

/* Draw the initial pixel, which is always exactly intersected by
the line and so needs no wei ghting */
put pi x( X0, YO, BaseCol or);

if ((DeltaX = X1 - X0) >= 0) {

Xbir =1;
} else {
XDir = -1;
DeltaX = -DeltaX; /* make DeltaX positive */
}
/* Speci al -case horizontal, vertical, and diagonal |ines, which

require no wei ghting because they go right through the center of
every pixel */
if ((DeltaY = Y1 - YO) == 0) {
/* Horizontal line */
while (DeltaX-- !'=0) {
X0 += XDir;
put pi x( X0, YO, BaseCol or);

return;

if (DeltaX == 0) {
/* Vertical line */
do {
YO++;
put pi x( X0, YO, BaseCol or);


http://www.codeproject.com/gdi/antialias.asp

} while (--DeltaY !'= 0);

return;
}
if (DeltaX == Deltay) {
/* Diagonal line */
do {
X0 += XDir;
YO++;

put pi x( X0, YO, BaseCol or);
} while (--DeltaY != 0);
return;
}
/* Line is not horizontal, diagonal, or vertical */
ErrorAcc = 0; /* initialize the line error accunulator to 0 */
/* # of bits by which to shift ErrorAcc to get intensity level */
IntensityShift = 16 - IntensityBits;
/* Mask used to flip all bits in an intensity weighting, producing the
result (1 - intensity weighting) */
Wei ghti ngConpl enent Mask = Nunievels - 1;
/* Is this an X-najor or Y-najor line? */
if (DeltaY > DeltaX) {

/* Y-major line; calculate 16-bit fixed-point fractional part of a
pi xel that X advances each tinme Y advances 1 pixel, truncating the
result so that we won't overrun the endpoint along the X axis */

ErrorAdj = ((unsigned long) DeltaX << 16) / (unsigned |ong) Deltay;

/* Draw all pixels other than the first and l|ast */

while (--DeltaY) {

Error AccTenp = ErrorAcc; /* renmenber currrent accunul ated error */
ErrorAcc += ErrorAdj; /* calculate error for next pixel */
if (BErrorAcc <= ErrorAccTenp) {
/* The error accunul ator turned over, so advance the X coord */
X0 += XDir;

YO++; /* Y-mmjor, so always advance Y */

/* The IntensityBits nost significant bits of ErrorAcc give us the
intensity weighting for this pixel, and the conplenment of the
wei ghting for the paired pixel */

Wi ghting = ErrorAcc >> IntensityShift;

put pi x( X0, YO, BaseCol or + Weighting);

put pi x(X0 + XDir, YO,

BaseCol or + (Weighting ~ Wi ghti ngConpl enent Mask) ) ;
}
/* Draw the final pixel, which is always exactly intersected by the line
and so needs no weighting */
put pi x(X1, Y1, BaseCol or);
return;

}

/* It's an X-major line; calculate 16-bit fixed-point fractional part of a
pi xel that Y advances each tine X advances 1 pixel, truncating the
result to avoid overrunning the endpoint along the X axis */

ErrorAdj = ((unsigned long) DeltaY << 16) / (unsigned |ong) DeltaX;

/* Draw all pixels other than the first and last */

while (--DeltaX) {

Error AccTenp = ErrorAcc; /* renmenber currrent accunul ated error */
ErrorAcc += ErrorAdj; /* calculate error for next pixel */
if (ErrorAcc <= ErrorAccTenp) {
/* The error accunul ator turned over, so advance the Y coord */
YO++;

X0 += XDir; /* X-mpjor, so always advance X */

/* The IntensityBits nost significant bits of ErrorAcc give us the
intensity weighting for this pixel, and the conplenment of the
wei ghting for the paired pixel */

Wei ghting = ErrorAcc >> IntensityShift;

put pi x( X0, YO, BaseCol or + Weighting);

put pi x(X0, YO + 1,

BaseCol or + (Weighting ~ Wi ghti ngConpl enent Mask)) ;
}
/* Draw the final pixel, which is always exactly intersected by the line
and so needs no weighting */
put pi x(X1, Y1, BaseCol or);



}

void line(int x0, int yO, int x1, int y1,
int dy =yl - yO0;
int dx = x1 - xO;
int stepx, stepy;
int fraction;
if (dy <0) { dy = -dy; stepy =-1;
if (dx < 0) { dx = -dx; stepx = -1;
dy <<= 1;
dx <<= 1;
pl ot (x0, y0);
if (dx > dy) {
fraction = dy - (dx >> 1);

while (x0 !'= x1) {

if (fraction >= 0) {
y0 += stepy;
fraction -= dx;

}

x0 += stepx;

fraction += dy;

pl ot (x0, y0);

} else {
fraction = dx - (dy >> 1);
while (y0 !'=y1) {
if (fraction >= 0) {
x0 += stepx;
fraction -= dy;

y0 += stepy;
fracti on += dx;
pl ot (x0, y0);

}

void putpix(int x,int y, char c) {
frame[ y+( X_MAX- x) *Y_RES] =c;

/ /bl ack dot
void point(int x,int y) {
frame[ y+( X_MAX- x) * Y_RES] =0;

//erase one 16x16 square -
voi d erase(int x,int y) {
int i,j, offset;
u8 *src, *dst;

used with line()

X-=8; y-=8;

i f(x<0) x=0;

if(y<0) y=0;

i f (x>X_RES-16) x=X_RES- 16;
i f (y>Y_RES-16) y=Y_RES- 16;

of f set =PORTRAI T_OFFSET( x+15, y) ;
src=backgr ound+of f set ;
dst =f rame+of f set ;
for(i=0;i<16;i++) {
for(j=0;j<16;j++) {
*dst ++=*src++;

}
src+=Y_RES- 16;
dst +=Y_RES- 16;

plotfn plot) {

} else { stepy
} else { stepx

Lo
—~

/1 dy is now 2*dy
/1 dx is now 2*dx

/1 sane as 2*dy - dx
/1 sanme as fraction -= 2*dx
/1 sane as fraction -= 2*dy



/ldraw a filled rect

/1x0,y0=top left, x1,yl=bottomright

void rect(int x0, int yO, int x1, int yl1, int color) {
u8 *dst;
int wdth, hei ght;
int x,y;

dst =f r ame+PORTRAI T_OFFSET( x1, y0) ;

wi dt h=x1- x0+1;
hei ght =y1-y0+1,

for(x=0; x<wi dt h; x++) {
for(y=0; y<hei ght; y++) {
*dst ++=col or;

}
dst +=Y_RES- hei ght ;

}
}
buttonstruct yes_no_buttons[]={
{0, 0, 0,0, -1,-1}, //first parameter is the draw ng surface
{NoU, NoP, 530, 980, O, 0},
{YesU, YesP, 458, 980, 0, 0},
{0.}

//draw text to status area
voi d statustext(char *str) {
char *s=str;
int y=945;
rect (STATUS_X, 925, 607, 1023, RED);
i ne(STATUS_X, 924, 607, 924, point);
whil e(*s) {
s=print (s, STATUS_X+7,y) +1;
y+=20;
}
}

//show yes/ no dialog, wait for button input
int yesno(char *str) {
pen_event pen;
statustext(str);
set _buttons(yes_no_buttons); //for now, assunme the caller will restore its buttons
while(1) {
wai t (SI G_GPI Q SI G_PEN| SI G_UART) ;
i f(get_pen_event (&pen)) {
i f (pen. event ==BUTTON_EVENT) {
return pen. buttonl D-1; /1 no=0, yes=1,
} else {
return O;
}

}
}
}

//redraw page status area
voi d redraw_status(void) {
char s[32];
set _buttons(dashboard); //redraw buttons?
rect (STATUS_X, 925, 607, 1023, WH TE);
i ne( STATUS_X, 924, 607, 924, point);
sprintf(s,"% of %", book.currentpagenunber+1, book.pages);
print(s, STATUS_X+7, 1017);
if(clipboard_full)
print("dip", STATUS X+7,970);
i f (book. current page- >booknar ked)
print (" Bookmar ked", STATUS_X+7, 990) ;



(gi fdecode. c)
/* DECODE.C - An LZWdecoder for G F
Copyright (C) 1987, by Steven A Bennett

Perm ssion is given by the author to freely redistribute and include
this code in any programas long as this credit is given where due.

In accordance with the above, | want to credit Steve Wlhite who wote
the code which this is heavily inspired by...

G F and ' Graphics Interchange Format' are trademarks (tm) of
Conpuserve, |ncorporated, an H&R Bl ock Conpany.

Rel ease Notes: This file contains a decoder routine for G F inages
which is simlar, structurally, to the original routine by Steve Wl hite.
It is, however, sonewhat noticably faster in npst cases.

e U R I R R

~

#i ncl ude "pen. h"

typedef short WORD,

typedef unsigned short UWORD;

t ypedef unsi gned char UTINY;

typedef | ong LONG

typedef unsigned | ong ULONG

//ok to change, just keep these negative
#def i ne OUT_OF_MEMORY - 10

#defi ne BAD_CODE_SI ZE - 20

#defi ne READ_ERROR -1

WORD decoder (i nt |inew dth);
//************** user deflned Stuff khkkkkkhkkhkkhkhkhkhkkkkkkk*k

#i ncl ude <stdlib. h>
#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i nclude "fat.h"

static char buff[512]; //file buffer

static int p; //next byte to read from buff
static int left; //bytes left in buff
static char *dest; //where to decode to
static FAT_FILE *f;

//get next byte fromfile. return an error code if there's a problem..
int get_byte() {
if(lleft) {
p=0;
| ef t =FAT_fread(buff, 1, sizeof (buff),f);
if(!left) return READ ERROR

--left;
return buff[p++];

}

//decode G F file to buffer

int gif_read(char *filename, u8 *buffer) {
dest =(char*) buffer;
f =FAT_f open(fil enane,"r");
if(lf)

return O;
FAT_f seek(f, 0x317, SEEK_SET); //skip past header
p=I ef t =0; /lreset the file buffer

decoder (Y_RES); //decode the whole thing, out_line will be called for each line
FAT_fcl ose(f);
return 1;

}

//called when decoder wants to feed us sone decoded pixels



int out_line(unsigned char *pixels, int linelen) {
mencpy(dest, pi xel s, |inel en);
dest +=I i nel en;
return O;

}

/* Incremented each time an out of range code is read by the decoder.

* When this value is non-zero after a decode, your G F file is probably
* corrupt in sone way... */

int bad_code_count;

//*********************************************************

/1 #define NULL 0
#defi ne MAX_CODES 4095

/* Static variables */

static WORD curr_si ze; /* The current code size */

static WORD cl ear; /* Value for a clear code */

stati ¢ WORD endi ng; /* Value for a ending code */

stati ¢ WORD newcodes; /* First avail able code */

static WORD top_slot; /* Hi ghest code for current size */
static WORD sl ot; /* Last read code */

/* The following static variables are used
* for seperating out codes

*/

stati ¢ WORD navail _bytes = 0; /* # bytes left in block */

static WORD nbits_left = O; /* # bits left in current byte */
static UTINY bil; /* Current byte */

static UTINY byte_buff[257]; /* Current block */

static UTINY *pbytes; /* Pointer to next byte in block */

static LONG code_mask[ 13] = {

0,

0x0001, 0x0003,
0x0007, 0xO00O0F,
0x001F, 0xO003F,
0x007F, OxOOFF,
OxO01FF, OxO03FF,
0x07FF, OxOFFF

}s

/* This function initializes the decoder for reading a new i nage.
*/
static WORD init_exp(int size)
{
curr_size = size + 1;
top_slot = 1 << curr_size;
clear = 1 << size;
ending = clear + 1;
sl ot = newcodes = ending + 1;
navai |l _bytes = nbits_left = 0;
return(0);

}

/* get _next_code()
* - gets the next code fromthe GF file. Returns the code, or else
* a negative nunber in case of file errors...
*/
stati ¢ WORD get _next_code()
{
WORD i, X;
ULONG ret;

if (nbits_left == 0)

if (navail_bytes <= 0)

{



/* Qut of bytes in current block, so read next block
*/
pbytes = byte_buff;
if ((navail_bytes = get_byte()) < 0)
return(navail _bytes);
el se if (navail_bytes)

{
for (i = 0; i < navail_bytes; ++i)
{
if ((x = get_byte()) < 0)
return(x);
byte_buff[i] = x;
}
}

}
bl = *pbytes++;
nbits_left = 8;
--navail _bytes;

}

ret = bl >> (8 - nbits_left);
while (curr_size > nbits_left)

if (navail _bytes <= 0)

{

/* Qut of bytes in current block, so read next bl ock
*/
pbytes = byte_buff;
if ((navail _bytes = get_byte()) < 0)
return(navail _bytes);
else if (navail _bytes)

{
for (i = 0; i < navail _bytes; ++i)
{
if ((x = get_byte()) < 0)
return(x);
byte_buff[i] = x;
}
}
}
bl = *pbytes++,
ret |= bl << nbits_left;

nbits_left += 8;
--navail _bytes;

nbits_left -= curr_size;

ret & code_mask[curr_size];
return((WORD) (ret));

}

The reason we have these seperated |like this instead of using

a structure like the original Wlhite code did, is because this

stuff generally produces significantly faster code when conpiled...
This code is full of simlar speedups... (For a good book on witing
C for speed or for space optomi sation, see Efficient C by Tom Pl um

* published by PlumHall Associates...)

* %k ok F F

*/

static UTINY stack[ MAX_CCDES + 1]; /* Stack for storing pixels */
static UTINY suffix[ MAX_CCDES + 1]; /* Suffix table */

stati ¢ UANORD prefix[ MAX_CODES + 1]; /* Prefix linked list */
/* WORD decoder (i new dth)

* WORD | i newi dt h; * Pixels per line of imge *

*

* - This function decodes an LZWinmage, according to the method used

* in the AF spec. Every *linew dth* "characters" (ie. pixels) decoded
* will generate a call to out_line(), which is a user specific function
* to display a line of pixels. The function gets it's codes from

*

get _next_code() which is responsible for readi ng bl ocks of data and



N R

seperating theminto the proper size codes. Finally, get_byte() is
the global routine to read the next byte fromthe GF file.

It is generally a good idea to have linewi dth correspond to the actual
width of a line (as specified in the Inage header) to make your own
code a bit sinpler, but it isn't absolutely necessary.

Returns: O if successful, else negative.

/

WORD decoder (int |inew dth)

{

UTI NY *sp, *bufptr;

UTI NY *buf;

WORD code, fc, oc, bufcnt;
WORD ¢, size, ret;

/* Initialize for decoding a new inage...
*/
if ((size = get_byte()) < 0)
return(size);
if (size <2 || 9 < size)
ret ur n( BAD_CCDE_SI ZE) ;
init_exp(size);

/* Initialize in case they forgot to put in a clear code.

* (This shouldn't happen, but we'll try and decode it anyway...)
*/

oc = fc = 0;

/* Allocate space for the decode buffer

*/

if ((buf = (UTINY *)malloc(linewidth + 1)) == NULL)
ret ur n( OQUT_OF_MEMORY) ;

/* Set up the stack pointer and decode buffer pointer
*/

sp = stack;

buf ptr = buf;

bufcnt = |inew dth;

/* This is the main |l oop. For each code we get we pass through the
linked |ist of prefix codes, pushing the corresponding "character" for
each code onto the stack. Wen the |ist reaches a single "character"
we push that on the stack too, and then start unstacking each
character for output in the correct order. Special handling is
included for the clear code, and the whol e thing ends when we get

an endi ng code.

L

~

while ((c = get_next_code()) != ending)
{

/* If we had a file error, return without conpleting the decode
*/
if (c <0)

{
free(buf);
return(0);

/* If the code is a clear code, reinitialize all necessary itens.
*/
if (c == clear)

{

curr_size = size + 1;

sl ot = newcodes;

top_slot = 1 << curr_si ze;

/* Continue reading codes until we get a non-clear code
* (Another unlikely, but possible case...)



*/
while ((c = get_next_code()) == clear)

/* If we get an ending code i mediately after a clear code
* (Yet another unlikely case), then break out of the | oop.
*/
if (c == ending)

br eak;

/* Finally, if the code is beyond the range of already set codes,

* (This one had better NOT happen... | have no idea what wll
* result fromthis, but | doubt it will |ook good...) then set it
* to color zero.
*/
if (c >= slot)
c =0;

oc = fc = c;
/* And let us not forget to put the char into the buffer... And
if, on the off chance, we were exactly one pixel fromthe end
of the line, we have to send the buffer to the out_line()
routine. ..

EE

*/
*puf ptr++ = c;
if (--bufcnt == 0)

if ((ret = out_line(buf, linewidth)) < 0)
{
free(buf);
return(ret);
buf ptr = buf;
bufcnt = |inew dth;
}
}
el se

{

/* In this case, it's not a clear code or an endi ng code, so
* it nmust be a code code... So we can now decode the code into
* a stack of character codes. (Cl ear as nud, right?)

*/

code = c;

/* Here we go again with one of those off chances... |If, on the
* off chance, the code we got is beyond the range of those already
* set up (Another thing which had better NOT happen...) we trick
* the decoder into thinking it actually got the |ast code read.
* (Hmm... I'mnot sure why this works... But it does...)

*/
if (code >= slot)

(

{

if (code > slot)
++bad_code_count;

code = oc;
*sp++ = fc;
}

/* Here we scan back along the linked list of prefixes, pushing
* hel pl ess characters (ie. suffixes) onto the stack as we do so.
*/

whi | e (code >= newcodes)

{
*sp++ = suffix[code];
code = prefix[code];

}

/* Push the last character on the stack, and set up the new
* prefix and suffix, and if the required slot nunber is greater



* than that allowed by the current bit size, increase the bit
* size. (NOTE - If we are all full, we *don't* save the new
* suffix and prefix... |I'mnot certain if this is correct...
* it might be nore proper to overwite the last code...

*/

*sp++ = code;

if (slot < top_slot)

suffix[slot] = fc = code;
prefix[slot++] = oc;
oc = c;
}
if (slot >= top_slot)
if (curr_size < 12)
{
top_slot <<= 1;
++curr_si ze;

}

* Now that we've pushed the decoded string (in reverse order)
* onto the stack, lets pop it off and put it into our decode

/

* puffer... And when the decode buffer is full, wite another
* line...
*/

while (sp > stack)

{
*bufptr++ = *(--sp);
if (--bufcnt == 0)
{
if ((ret = out_line(buf, linewidth)) < 0)

{
free(buf);
return(ret);
buf ptr = buf;
bufcnt = |inew dth;
}
}
}
ret = 0;
if (bufcnt !'= 1linew dth)
ret = out_line(buf, (linewidth - bufcnt));
free(buf);

return(ret);

(gifsave. c)

IR R R R R R R R R R R R

*

FI LE: G FSAVE. C
MODULE OF: G FSAVE

DESCRI PTI ON: Routines to create a G F-file. See G FSAVE. DCC for
a description .

The functions were originally witten using Borland's
C-conpiler on an | BM PC -conpati bl e conputer, but they
are conpiled and tested on SunGCS (Unix) as well.

WRI TTEN BY: Sverre H Huseby
Bj oel sengt. 17
N- 0468 GCsl o
Nor way

sverrehu@fi. ui 0. no

o I T T TN

LAST MODI FI ED: 26/ 9-1992, v1.0, Sverre H. Huseby



* * Version 1.0, no nodifications

*

**************************************************************************/

#i ncl ude <stdlib. h>
#include "fat.h"
#i ncl ude "pen. h"

enum G F_Code { G F_OK, G F ERRCREATE, G F ERRWRITE, G F_OUTMEM };

/**************************************************************************

*

* PRI VATE DATA

*

*

*

*

LA EEEE R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEREEEEREEEEEEEEEEEEERERY

typedef unsigned short Wrd; /* At least two bytes (16 bits) */

typedef unsigned char Byte; /* Exactly one byte (8 bits) */

/* *
= 1/ 0O Routi nes =
* x)
static FAT_FILE *QutFile; /* File to wite to */

/* *
= Routines to wite a bit-file =
* x)

static Byte Buffer[256]; /* There must be one to rmuch !!! */

static int Index, /* Current byte in buffer */

Bi tsLeft; /* Bits left to fill in current byte. These */
/* are right-justified */

/* *
= Routines to naintain an LZWstring table =
* x)

#def i ne RES_CODES 2

#def i ne HASH FREE OxFFFF
#def i ne NEXT_FI RST OxFFFF

#define MAXBI TS 12
#defi ne MAXSTR (1 << MAXBI TS)

#def i ne HASHSI ZE 9973
#defi ne HASHSTEP 2039

#defi ne HASH(i ndex, lastbyte) (((lastbyte << 8) " index) % HASHSI ZE)

static Byte *StrChr = NULL

static Word *StrNxt = NULL
*StrHsh = NULL,
Nunst ri ngs;

-~
*

*

Mai n routines

001

1

~



typedef __packed struct {
Word Local ScreenW dt h,
Local Scr eenHei ght ;

Byt e Fl ags;

/* d obal Col or Tabl eSi ze : 3,
Sort Fl ag 1,
Col or Resol uti on 13,
G obal Col or Tabl eFl ag : 1;*/
Byt e BackgroundCol or | ndex;
Byt e Pi xel Aspect Rati o;
} ScreenDescriptor;
typedef __packed struct {
Byt e Separator;
Word LeftPosition,
TopPosi tion;
Word Wdt h,
Hei ght ;
Byte Fl ags; //not used...
} I'mageDescriptor;
static int BitsPrPrinColor, /* Bits pr primary color */
NurCol or's; /* Nunber of colors in color table */

static Byte *Col or Tabl e = NULL;

static Wrd

static int

Scr eenHei ght,

ScreenW dt h,
| mageHei ght,
| mageW dt h,

| mageLeft,

| mageTop,

Rel Pi xX, Rel Pi xY;
(*CGetPixel)(int x, int y);

/* Used by InputByte() -function */

IR R R EEEEEEEEEEEEEREREEEEEEEEEEEEEEEEE R EEEEE R EEEEE R EEEE R
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PRI VATE FUNCTI ONS

*

*

*

*

*

Routines to do file IO

BRI

DESCRI PTI ON:

PARAMETERS:

RETURNS:

Create()

Creates a new file, and enables referencing using the
gl obal variable QutFile. This variable is only used
by these IO functions, making it relatively sinple to
rewrite file 1O

filename - Nane of file to create

dF - K
G F_ERRARITE - Error opening the file

/

-~



static int Create(char *fil ename) {
Qut Fi | e=FAT_fopen(fil enanme, "wh");

if(!QutFile)
return G F_ERRCREATE;
el se
return A F_OK;
}
% e e e e e e e eieiieeea-
*
*  NAME: Wite()
*
*  DESCRI PTI ON\: Qutput bytes to the current QutFile.
*
*  PARAMETERS: buf - Pointer to buffer to wite
* len - Nunber of bytes to wite
*
*  RETURNS: A F_X - XK
* G F_ERRARITE - Error witing to the file
*
*/

static int Wite(void *buf, unsigned |en)

if (FAT_fwite(buf, sizeof(Byte), len, QutFile) < len)
return G F_ERRWRI TE;

return A F_OK;

}

% e e e e e e e eieiieeea-
*

*  NAME: WiteByte()

*

*  DESCRI PTI ON\: Qut put one byte to the current QutFile.
*

*  PARAMETERS: b - Byte to wite

*

*  RETURNS: A F_X - XK

* G F_ERRWRITE - Error witing to the file
*

*/

static int WiteByte(Byte b)

if (FAT_fwite(&, 1, 1, QutFile) < 1)
return G F_ERRWRI TE;
return A F_OK;

}
/2
*
* NAME: Cl ose()
*
*  DESCRI PTI ON: Close current QutFile.
*
*  PARAMETERS: None
*
*  RETURNS: Not hi ng
*
*/

static void C ose(void)

FAT_fcl ose(CQutFile);



-
*
*

Routines to wite a bit-file

LRI

~
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% e e e e e e eieiieeaa-
*  NAME: InitBitFile()
*
*  DESCRI PTI ON\: Initiate for using a bitfile. Al output is sent to
* the current QutFile using the I/Oroutines above.
*  PARAMETERS: None
*
*  RETURNS: Not hi ng
*/
static void InitBitFile(void)
{
Buf fer[ I ndex = 0] = O;
BitsLeft = 8;
}
2
*
* NAME: Reset Qut Bi t Fi | e()
*
*  DESCRI PTI ON: Tidy up after using a bitfile
*  PARAMETERS: None
*
*  RETURNS: 0- O -1- error
*/
static int ResetQutBitFile(void)
{
Byt e nunbyt es;
/*
* Find out how nuch is in the buffer
*/
nunbytes = Index + (BitsLeft == 8 ?2 0 : 1);
/*
* Wite whatever is in the buffer to the file
*/

if (numbytes) {
if (WiteByte(nunbytes) != G F_OK)
return -1;

if (Wite(Buffer, nunbytes) != G F_OK)
return -1;

Buf fer[I ndex = 0] = O;
BitsLeft = 8;
}

return O;



2
*
* NAME: WiteBits()
*  DESCRI PTI ON: Put the given nunber of bits to the outfile.
*
*  PARAMETERS: bits - bits to wite from(right justified)
* nunbits - nunmber of bits to wite
*  RETURNS: bits witten, or -1 on error.
*
*/
static int WiteBits(int bits, int nunbits)
{
int bitswitten = 0;
Byt e nunbytes = 255;
do {
/*
* |If the buffer is full, wite it.
*/
if ((Index == 254 && !BitsLeft) || Index > 254) {
if (WiteByte(nunbytes) != G F_OK)
return -1,
if (Wite(Buffer, nunbytes) != G F_OK)
return -1,
Buf fer[ I ndex = 0] = O;
BitsLeft = 8;
}
/*
* Now take care of the two special cases
*/
if (nunmbits <= BitsLeft) {
Buffer[Index] |= (bits & ((1 << nunmbits) - 1)) << (8 - BitsLeft);
bitswitten += nunbits;
BitsLeft -= nunbits;
nunbits = O;
} else {
Buf fer[Index] |= (bits & ((1 << BitsLeft) - 1)) << (8 - BitslLeft);
bitswitten += BitslLeft;
bits >>= BitslLeft;
nunbits -= BitsLeft;
Buf f er [ ++I ndex] = O;
BitsLeft = 8;
}
} while (nunbits);
return bitswitten;
}
/* *

Routines to naintain an LZWstring table

01

~
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*

: NAME: FreeStrtab()

*  DESCRI PTI ON\: Free arrays used in string table routines
*

: PARAMETERS: None

*  RETURNS: Not hi ng

*

*/
static void FreeStrtab(void)

if (StrHsh) {

free(StrHsh);
StrHsh = NULL;

}
if (StriNxt) {
free(StrNxt);
StrNxt = NULL;
}
if (StrChr) {
free(StrChr);
StrChr = NULL;
}
}
/2
*  NAME: Al ocStrtab()
*
*  DESCRI PTI ON: Al l ocate arrays used in string table routines
*
*  PARAMETERS: None
*  RETURNS: g F K - K
* G F_QUTMEM - Qut of menory
*/
static int AllocStrtab(void)
{
/*
* Just in case .
*/

FreeStrtab();

if ((StrChr = (Byte *) mall oc(MAXSTR * sizeof (Byte))) == 0) {
FreeStrtab();
return G F_OUTMEM

}

if ((StrNxt = (Word *) mall oc( MAXSTR * sizeof (Word))) == 0) {
FreeStrtab();
return G F_OUTMEM

}

if ((StrHsh = (Wrd *) mall oc(HASHSI ZE * sizeof (Wrd))) == 0) {
FreeStrtab();
return G F_OUTMEM

}

return G F_CK;



% e e e e e e e e e e e e eieiiaeaa-
*
*  NAME: AddChar St ring()
*  DESCRI PTI ON: Add a string consisting of the string of index plus
* the byte b.
* If a string of length 1 is wanted, the index should
* be OxFFFF.
*
*  PARAMETERS: index - Index to first part of string, or OXFFFF is
* only 1 byte is wanted
* b - Last byte in new string
*
*  RETURNS: Index to new string, or OXFFFF if no nore room
*/
static Word AddChar String(Wrd index, Byte b)
Word hshi dx;
/*
* Check if there is nbore room
*/

if (NunBtrings >= MAXSTR)
return OxFFFF;

/*
* Search the string table until a free position is found
*/
hshi dx = HASH(i ndex, b);
whi l e (StrHsh[ hshidx] != OxFFFF)
hshi dx = (hshidx + HASHSTEP) % HASHSI ZE;

/*
* Insert new string
*/
StrHsh[ hshi dx] = NunStrings;
Str Chr [ Nunt ri ngs] b;
St rNxt [ Nunt ri ngs] (index != OxFFFF) ? index : NEXT_FI RST;

return NunBtrings++;

}
2
*

*  NAME: Fi ndChar String()

*  DESCRI PTI ON: Find index of string consisting of the string of index
* plus the byte b.

*

* If a string of length 1 is wanted, the index shoul d

* be OxFFFF.

*  PARAMETERS: index - Index to first part of string, or OXFFFF is

* only 1 byte is wanted

* b - Last byte in string

*  RETURNS: Index to string, or OxFFFF if not found

*

*/

static Word FindCharString(Wrd index, Byte b)

Word hshi dx, nxtidx;



/*

* Check if index is OxFFFF. In that case we need only
* return b, since all one-character strings has their
* byteval ue as their index

*/
if (index == OxFFFF)
return b;
/*
* Search the string table until the string is found, or
* we find HASH FREE. In that case the string does not
* exist.
*

/

hshi dx = HASH(i ndex, b);

while ((nxtidx = StrHsh[hshidx]) != OxFFFF) {

if (StrNxt[nxtidx] == index && StrChr[nxtidx] == b)
return nxtidx;

hshidx = (hshi dx + HASHSTEP) % HASHSI ZE;

}

/*

* No match is found

*/

return OXFFFF;
}
% e e e e e eieiieeea-
*
*  NAME: ClearStrtab()
*
*  DESCRI PTI ON: Mark the entire table as free, enter the 2**codesize
* one-byte strings, and reserve the RES CODES reserved
* codes.
*
*  PARAMETERS: codesi ze - Nunmber of bits to encode one pixel
*
*  RETURNS: Not hi ng
*
*/
static void ClearStrtab(int codesize)
-

int g w

Word *wp;

/*

* No strings currently in the table

*/

Nunstrings = 0;

/*

* Mark entire hashtable as free

*

/
wp = StrHsh;

for (g = 0; g < HASHSI ZE; qg++)
*wp++ = HASH_FREE;

/*
* Insert 2**codesi ze one-character strings, and reserved codes
*/
w = (1 << codesize) + RES_CODES;
for (g =0; g <w g++)
AddChar Stri ng( OxFFFF, q);



-~
*
*

LZW conpr essi on routine
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*

* NAME: LZW Conpr ess()

*

*  DESCRI PTI ON: Per f orm LZW conpr ession as specified in the

* G F-standard.

*

*  PARAMETERS: codesi ze - Nunmber of bits needed to represent

* one pi xel val ue.

* inputbyte - Function that fetches each byte to conpress.
* Miust return -1 when no nore bytes.

*

*  RETURNS: A F_ X - XK

* G F_QUTMEM - Qut of nmenory

*

*/

static int LZW Conpress(int codesize, int (*inputbyte)(void))
{

register int c;

regi ster Wrd index;

int clearcode, endofinfo, nunbits, limt, errcode;

Word prefix = OxXFFFF;

*
/: Set up the given outfile
In{tBitFiIe();

/%

i/ Set up variables and tables
cl ear code 1 << codesi ze;

endofinfo = cl earcode + 1;

nunbits = codesi ze + 1;
limt = (1 << nunbits) - 1,

if ((errcode = AllocStrtab()) '= A F_OK)
return errcode;
Cl ear Strt ab(codesi ze) ;

*
/i First send a code telling the unpacker to clear the stringtable.
Wi/ teBits(cl earcode, nunbits);

/*

: Pack i mage

V\/ni/Ie ((c = inputbyte()) !'=-1) {

/*
*  Now performthe packing.
* Check if the prefix + the new character is a string that
* exists in the table
*/
if ((index = FindCharString(prefix, c)) != OxFFFF) {
/*

* The string exists in the table.
* Make this string the new prefix.
*/
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prefix = index;

} else {
/*
* The string does not exist in the table.
* First wite code of the old prefix to the file.
*/
WiteBits(prefix, numbits);

/*

* Add the new string (the prefix + the new character)

* to the stringtable.
*/
if (AddCharString(prefix, c) > limt) {
if (++nunmbits > 12) {
WiteBits(clearcode, nunmbits - 1);
Cl ear Strtab(codesi ze);
nunbits = codesize + 1;

}
limt = (1 << nunmbits) - 1;

}
/*
* Set prefix to a string containing only the character
* read. Since all possible one-character strings exists
* int the table, there's no need to check if it is found.
*/
prefix = c;
}
}
/*

* End of info is reached. Wite |last prefix.
*/
if (prefix !'= OxFFFF)

WiteBits(prefix, nunbits);

/*

* Wite end of info -nmark.
*/

WiteBits(endofinfo, nunbits);
/*

* Flush the buffer

*/

Reset Qut Bit Fil e();

/*

* Tidy up

*/

FreeStrtab();

return A F_OK;

O her routines

*

BRI

NAME: Bi t sNeeded()

DESCRI PTI ON: Cal cul at es nunber of bits needed to store nunbers

between 0 and n - 1

-~



*
*  PARAMETERS: n - Nunmber of nunbers to store (0 to n - 1)
*
*  RETURNS: Nunber of bits needed
*
*/
static int BitsNeeded(Wrd n)
{
int ret = 1;
if (In--)
return O;
while (n >>= 1)
++ret;
return ret;
}
% e e e e e e e
*
*  NAME: | nput Byt e()
*
*  DESCRI PTI ON\: CGet next pixel fromimage. Called by the
* LZW Conpress()-function
*
*  PARAMETERS: None
*
*  RETURNS: Next pixelvalue, or -1 if no nore pixels
*
*/
static int |nputByte(void)
{
int ret;
if (Rel PixY >= | mageHei ght)
return -1;
ret = GetPixel (I mageLeft + Rel PixX, |mageTop + Rel Pi xY);
if (++Rel Pi xX >= I mageWdth) {
Rel Pi xX = 0;
++Rel Pi xY;
}
return ret;
}
2
*
* NAME: Wi teScreenDescriptor()
*
*  DESCRI PTI ON\: Qut put a screen descriptor to the current GF-file
*
*  PARAMETERS: sd - Pointer to screen descriptor to output
*
*  RETURNS: A F_X - XK
* G F_ERRWRITE - Error witing to the file
*
*/

static int WiteScreenDescriptor(ScreenDescriptor *sd)



{

return Wite((void*)sd, si zeof (ScreenDescriptor));

}
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*

*/

DESCRI PTI ON\:

PARAMETERS:

RETURNS:

Witel mageDescriptor()
Qut put an i mage descriptor to the current GF-file
id - Pointer to i mage descriptor to output

A F_X - XK
G F_ERRWRITE - Error witing to the file

static int WitelmageDescriptor(lnmageDescriptor *id)

{

return Wite((void*)id,sizeof (| mageDescriptor));

}
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DESCRI PTI ON\:

PARAMETERS:

RETURNS:

*

PUBLI C FUNCTI ONS *

*
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G F_Create()

Create a G F-file, and wite headers for both screen
and i mage.

filename - Nane of file to create (including extension)
wi dt h - Nunber of horisontal pixels on screen

hei ght - Nunber of vertical pixels on screen

nuncol ors - Nunmber of colors in the col ormaps

colorres - Color resolution. Nunber of bits for each

primary col or

A F_&X - XK

G F_ERRCREATE - Couldn't create file

G F ERRANRITE - Error witing to the file

G F_OUTMEM - CQut of menory allocating color table

G F_Create(char *filename, int width, int height,
int nuncolors, int colorres)

int g, tabsize;

Byt e *bp;

ScreenDescri ptor SD;

/*

* |nitiate variables for new GF-file

*/

NunCol ors = nuntolors ? (1 << BitsNeeded(nuntolors)) : O;
Bi t sPrPrinCol or = col orres;

Scr eenHei ght

ScreenW dt h

/*

= hei ght;

wi dt h;

* Create file specified



*/
if (Create(filenanme) != G F_OK)
return G F_ERRCREATE;

/*

* Wite GF signature

*/

if (Wite("AF87a", 6)) != GF_(X)
return G F_ERRWRI TE;

/*
* Initiate and wite screen descriptor
*/

SD. Local ScreenWdth = wi dt h;

SD. Local ScreenHei ght = hei ght;

SD. Fl ags=0x80 | (BitsNeeded(NunColors) - 1) | ((colorres-1)<<4);

SD. Backgr oundCol or | ndex = 0;

SD. Pi xel Aspect Ratio = O;

if (WiteScreenDescriptor(&SD) != G F_OK)
return G F_ERRWRI TE;

/*
* Allocate color table
*/
if (ColorTable) {
free(Col or Tabl e);
Col or Tabl e = NULL;

}
if (NunCol ors) {
tabsi ze = NunCol ors * 3;

if ((ColorTable = (Byte *) malloc(tabsize * sizeof (Byte))) == NULL)
return G F_OUTMEM
el se {

bp = Col or Tabl ¢;
for (g = 0; g < tabsize; q++)

*bp++ = O;
}
}
return O;
}
% e e e e e e e e e e e e eieiiaeaa-
*
*  NAME: G F_Set Col or ()
*
*  DESCRI PTI ON: Set red, green and bl ue conponents of one of the
* colors. The col or conponents are all in the range
* [0, (1 << BitsPrPrinColor) - 1]
*
*  PARAMETERS: col ornum - Col or nunber to set. [0, NunColors - 1]
* red - Red conponent of col or
* green - Green conponent of col or
* bl ue - Blue conponent of col or
*
*  RETURNS: Not hi ng
*
*

/

void G F_Set Col or (ulé *pal)

{

int i;

Byte *p = Col or Tabl e;

for(i=0;i<256;i++) {
*p++ (pal [i] &x001f) <<3;
*p++ (pal [i]>>3) &0xfc;
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*p++ = (pal [i]>>8) &Oxf 8;

NAME: G F_Conpr essl mage()

DESCRI PTI ON\: Conpress an image into the G F-file previousely
created using G F_Create(). Al color values should
have been specified before this function is called.

The pixels are retrieved using a user defined call back
function. This function should accept two paraneters,
x and y, specifying which pixel to retrieve. The pixel
val ues sent to this function are as foll ows:

x : [l mageLeft, ImageLeft + InmageWdth - 1]
y : [l mageTop, |negeTop + |nageHei ght - 1]

The function should return the pixel value for the
point given, in the interval [0, NumColors - 1]

PARAMETERS:
wi dt h - Wdth of the image, or -1 if as wide as
the screen
hei ght - Height of the image, or -1 if as high as
the screen
get pi xel - Address of user defined callback function.
(See above)
RETURNS: A F_ X - XK
G F_OUTMEM - Qut of nenory
G F_ERRWRITE - Error witing to the file

-~

G F_Conpressl mage(int width, int height,
int (*getpixel)(int x, int vy))

int codesize, errcode;
| mgeDescriptor |D;

if (width < 0) {
wi dth = ScreenW dt h;

}
if (height < 0) {

hei ght = ScreenHei ght;
}

/*
* Wite global colortable if any
*/
i f (NunCol ors)
if ((Wite(ColorTable, NunColors * 3)) != dF_OK)
return G F_ERRWRI TE;

~
EE
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Initiate and wite inage descriptor

. Separator = "',";

. Left Position = | nageLeft = 0;
. TopPosi tion = | nageTop = O;

. Wdth = | mageWdth = w dth;

. Hei ght = | nageHei ght = hei ght;
Fl ags = 0;

vAvEviviviw)



if (WitelnnageDescriptor(& D) !'= dF_OK)
return G F_ERRWRI TE;

/*
* Wite code size
*/
codesi ze = BitsNeeded(NuntCol ors);
if (codesize == 1)
++codesi ze;
if (WiteByte(codesize) != G F_OK)
return G F_ERRWRI TE;

/*

*  Perform conpression

*

/
Rel Pi xX = Rel Pi xY = 0;
Get Pi xel = get pi xel ;
if ((errcode = LZW Conpress(codesi ze, InputByte)) != G F_OK)
return errcode;

/*

* Wite term nating O-byte

*/

if (WiteByte(0) != G F_CK)
return G F_ERRWRI TE;

return A F_OK;

PE—

T TR R

>

NAME: G F_d ose()
DESCRI PTI ON: Close the G F-file
PARAMETERS: None
RETURNS: A F_X - XK
G F_ERRWRITE - Error witing to file
/
t G F_Cl ose(void)

| mageDescri ptor |D;

/*

* |nitiate and wite ending image descriptor

*/
I D. Separator = ";";

if (WitelnageDescriptor (& D)

return G F_ERRWRI TE;

/*

* (Cose file
*/

Cl ose();

/*
* Rel ease color table
*/
if (ColorTable) {
free(Col or Tabl e) ;
Col or Tabl e = NULL;

}

return A F_OK;

= A F_OK)



}

//**************************************

static u8 *gif_savebuffer;
int getpix(int x,int vy)

return gif_savebuffer[x+y*Y_RES];
}

int gif_save(char *nane, u8 *buff, ul6 *pal) {

int err;

gi f _savebuffer=buff;

err=G F_Create(nane, Y_RES, X RES, 256, 8);
G F_Set Col or (pal );

err| =@ F_Conpressl mage(-1, -1, getpix);
err| =@ F_Cd ose();

return err==0;

}

(gpio.c)

/1 PEN (Personal El ectronic Notebook)
/] CS4710 Fall 2006

/'l Neal Tew
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/1 GPIOinput handling

#i ncl ude <string. h>

#i ncl ude <stdio. h>

#i ncl ude "pen. h"

vu32 gpi os;

void gpio_irq_handler() {

//filename, width, height,

/11 f (! (GPLR(GPl O51_nPl OW &GPl O bit (GPI 061_nPION)) { //HMIART RTS

/'] gpi os| =GPl O_PGUP;
/1

/1if(!(GPLR(GPI 060_nPl OR) &GPl O bi t (GPI G60_nPIOR))) { //HWART CTS

/1 gpi os| =GPl O_PGDN,
/1

i f (! (GPLR(GPl CB1_NSCLK) &GPl O bi t (GPI 081_NSCLK))) { //NSSP CLOCK

gpi os| =GPl O_CLEAR;

setsig(SIGGPlO;
GEDRO=- 1; /lclear all GPIOinterrupts
CGEDR1=-1;
CEDR2=-1;
}

//set GPIO function + direction + default state

voi d pxa_gpi o_node(int gpi o_node) {
int gpio = gpio_node & GPl O MD_MASK_NR;

int fn = (gpio_npde & GPI O_K/D_MASK_FN) >> 8;

int gafr;

if (gpio_node & GPI O DFLT_LOW
GPCR(gpi o) = GPI O bit(gpio);

else if (gpio_npde & GPI O DFLT_H GH)
GPSR(gpi o) = GPIO bit(gpio);

if (gpio_nmode & GPl O MD_MASK DI R)
GPDR(gpi o) |= GPI O bit(gpio);

el se
GPDR(gpi 0) & ~CGPI O _bit(gpio);

gafr = GAFR(gpi o) & ~(0x3 << (((gpio) & O0xf)*2));
GAFR(gpio) = gafr | (fn << (((gpio) & Oxf)*2));

}

//reset GPIO stuff

nuncol ors,

bpp



void gpio_init() {
//PSSR | = PSSR PH, //GPlCs stay active in sleep npde

GRER0=0; //disable all GPlOinterrupts
GRER1=0;
GRER2=0;
GFER0=0;
GFER1=0;
GFER2=0;
GEDRO=-1; //clear pending GPIO interrupts
CGEDR1=-1;
CEDR2=-1;
}

void gpio_buttoninit() {
gpi 0s=0;

[/ pageup button
/ | pxa_gpi o_node(GPI O61_nPIOW | GPIO IN); /I HWUART RTS
/1 GFER(GPI G61_nPI OW | =GPI O bit (CGPIGB1_nPIOW; //interrupt on falling edge

//clear button
pxa_gpi o_nmode(GPI B1_NSCLK | GPIO IN); //NSSP CLK
GFER( GPI GB1_NSCLK) | =GPI O _bit (GPI B1_NSCLK); //interrupt on falling edge

irg_enabl e(1 RQ_ GPIO 2_x);
}

/*

initialized by u-Boot:
6 MMCCLK

8 MMCCS0

12 32KHz out

15 2

e

28 AC97
29 AC97
30 AC97
31 AC97
42 BTUART RX
43 BTUART TX
44 BTUART CTS
45 BTUART RTS
46 STUART RX
47 STUART TX

53 MMCCLK

NNEFEEFEPNDN

(inchin.s)

; PEN (Personal El ectronic Notebook)
; CS4710 Fall 2006
; Neal Tew

AREA |.data], DATA, READONLY

EXPORT di ski nage
EXPORT di ski magesi ze
EXPORT f ont



EXPORT fontsize
font
inchin verdana.ttf
fontsize
dcd fontsize-font
di ski mage
INCBIN 12M i ma
di ski magesi ze
DCD di ski magesi ze- di ski mage

align 4

EXPORT pal ette_inc
palette_inc

I NCBI N gf x\ pal ette. bin

include gfx\gfx.inc ;include all graphics

(interrupts.c)

/1 PEN (Personal El ectronic Notebook)
/1 CS4710 Fall 2006

/1 Neal Tew
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/1 sonme hel per code for working with interrupts

#i ncl ude <stdio. h>
#i ncl ude "pen. h"

/1 di vi de- by-zero exception

void __rt_raise() {
printf("\a\nDivide by zero!");
while(1);

/1 CPU exceptions

char *d_err[]={
"Vector","Alignment","Termnal","Alignnment",
"External","Transl ation","External ", " Transl ati on",
"External ", " Domai n","External ", " Domai n", " External ",
"Perm ssion","External ", " Perm ssion"};

void data_abort() {
int fault, faul taddr;
_asm{ nmrc pl5,0,fault,c5,c0; nrc pl5,0, faul taddr,c6,cO }
printf("\a\nCrash! % fault at Ox%®8X"',d_err[faul t&l5], faul taddr);
whi l e(1);

voi d prefetch_handler() {
printf("\a\nCrash! Prefetch fault (bad PC).");
whi l e(1);

voi d undefined_handler() {
printf("\a\nCrash! Undefined instruction.");
whi l e(1);

//main handler for all |
int master_irqg_handl er()
int flags=IC P,
if(flags&Bl T(1 RQ OSTO)) {
return 1; //thread tineout is handled by threads.s
}
i

RQs
{

f(flags&Bl T(| RQ_DWA))
DMAI rq() ;
if(flags&BIT(IRQ GPIO 2_x))
gpi o_irg_handl er();
i f(flags&Bl T(| RQ_ HAWART))
wacom i rq_handl er();
i f(flags&BI T(|I RQ_FFUART))



ff_uart_irg_handl er();
if(flags&BI T(I RQ LCD))

I cd_i rg_handl er();
if(flags&BI T(I RQ OST1))

flashtimer_irqg_handler();
if(flags&Bl T(l1 RQ _USB))

usb_i rg_handl er ();

return O;
}
void irqg_init() {

| CVMR=0; //disable all interrupts

| CLR=0; /linterrupts trigger IRQ (not FIQ

| CCR=1; //cpu wakes up only on enabled interrupts
}

void irqg_enabl e(int irgnum {
I CVR| =1<<i r qnum
}

(io_gstix.c)

/1 PEN (Personal El ectronic Notebook)
/1 CS4710 Fall 2006

/1 Neal Tew
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/1 Interface to flash nenory for GBA_NDS_FAT driver

#i ncl ude <string. h>
#i nclude "io_gstix.h"
#i ncl ude "pen. h"

/1 media inserted?
bool GSTI X Islnserted (void) {
return true;

}

Tries to make the interface go back to idle node (what?)
bool return QUT: true if a CF card is idle

bool GSTI X_C earStatus (void) {
//flush out the cache?
return fal se;

Read 512 byte sector nunbered "sector" into "buffer”

u32 sector IN: address of first 512 byte sector on SD card to read
u8 nunBSecs I N nunber of 512 byte sectors to read,

1 to 256 sectors can be read, 0 = 256

voi d* buffer OUT: pointer to 512 byte buffer to store data in

bool return QUT: true if successful

*
_________________________________________________________________ /
bool GSTI X _ReadSectors (u32 sector, u8 nunfSecs, void* buffer) {

int size=nunSecs ? nunBSecs*512 : 256*512;

return flash_readcache(buffer, 512*sector, si ze);
}
2
Wite 512 byte sector nunbered "sector" from "buffer”
u32 sector IN:. address of 512 byte sector on SC card to read
u8 nunBSecs I N nunber of 512 byte sectors to read,

1 to 256 sectors can be read, 0 = 256
voi d* buffer IN. pointer to 512 byte buffer to read data from
bool return QUT: true if successful

*

_________________________________________________________________ /

bool GSTI X WiteSectors (u32 sector, u8 nunfSecs, void* buffer) {
int size=nunmBecs ? nunBecs*512 : 256*512;
return flash_writecache(512*sector, buffer, size);



}

//unload the interface
bool GSTI X_Shut down(voi d) {
return GSTI X _Cl earStatus() ;

}

/linitialize the interface
bool GSTI X_StartUp(void) {
return true; //flash_init();

}

//the actual interface structure
1 O_I NTERFACE io0_gstix = {
DEVI CE_TYPE_GSTI X
FEATURE_MEDI UM _CANREAD | FEATURE_MEDI UM CANVWRI TE | FEATURE_SLOT_GBA
(FN_MEDI UM_STARTUP) &GSTI X_St ar t Up,
(FN_MEDI UM _| SI NSERTED) &GSTI X _| sl nsert ed
(FN_MEDI UM_READSECTORS) &GSTI X_ReadSect or s
(FN_MEDI UM _WRI TESECTORS) &GSTI X Wit eSect or s,
(FN_MEDI UM_CLEARSTATUS) &GSTI X_Cl ear St at us
(FN_MEDI UM_SHUTDOWN) &GSTI X_Shut down

}s

//returns the interface structure to host
LPI O I NTERFACE GSTI X_Get I nterface(void) {
return & o_gstix

}
(io_gstix.h)

/1 PEN (Personal El ectronic Notebook)
/1 CS4710 Fall 2006

/'l Neal Tew

FEEEEEEEEr b rrrrrrny

/1 Interface to flash nenory for GBA_NDS_FAT driver

#i fndef 10 GSTIX H
#define 1 O_GSTI X H

#defi ne DEVI CE_TYPE_GSTI X Oxaabbccdd
#i ncl ude "disc_io.h"

/'l export interface
extern LPI O_| NTERFACE GSTI X_Cet I nt er f ace(voi d)

#endi f
(lcd.c)

/1 PEN (Personal El ectronic Notebook)
/1 CS4710 Fall 2006

/'l Neal Tew
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// LCD initialization code

#i ncl ude <string. h>
#i ncl ude <stdio. h>
#i ncl ude "pen. h"

#pragnma arm section zi data="nocache"

u32 pal desc[ 4] ;

u32 franmedesc[4];

ulé pal ette[ 256];

u8 framebuffer[ FRAVESI ZE]; //tenp frame buffer for ???
#pragma arm section zidata

u8 *frame; //points to active franebuffer



vol atile int vbl anks;

voi d vbl ankwai t () {
u32 vbl =vbl anks;
do {
wai t (Sl G_VBLANK) ;
} whil e(vbl ==vbl anks) ;
}

void lcd_irq_handler() {

int status=LCSR

i f(status& CSR EOF) { /lend of frane
vbl anks++;

LCSR=LCSR_ECF;
set si g( Sl G_VBLANK) ;

} else if(status& CSR QU) { //fifo underrun (starved for data)
printf("DVA underrun!\n");
LCSR=LCSR_QU,

} else { /1??? unknown irq
printf("LCDirg Ox%\n", status);
LCSR=- 1,

}

}

void lecd_init() {
CKEN| =CKEN_LCD| CKEN_PWML; //LCD, PWM (backlight control) clock enable

i f(LCCRO&LCCRO_ENB) { //LCD is already on?
printf("~"); /1 debug. .. shutdown code hangs soneti mes??
LCCRO=LCCRO_QDM //di sable LCD
whi l e(! (LCSR&GLCSR QD)); //wait til it's done shutting down
LCSR=LCSR_QD;

printf("~");
}
pxa_gpi o_node( GPI OL7_PWML_MND) ;
PWM CTRL1=0; /1 PVM 3. xxMHz di vi sor

PV\MZPERVAL1:255; /1 PWM resol ution
backl i ght (0); /I backl i ght of f

pxa_gpi o_node( GPl G68_LDD 0_MD);
pxa_gpi o_node( GPI G69_LDD 1_MD);
pxa_gpi o_node( GPl C60_LDD 2_MD);
pxa_gpi o_node(GPI 061_LDD 3_MD);
pxa_gpi o_node(GPl 062_LDD 4_MD);
pxa_gpi o_node( GPI 063_LDD _5_MD) ;
pxa_gpi o_node( GPl 0C64_LDD 6_MD);
pxa_gpi o_node( GPI 065_LDD 7_MD) ;
pxa_gpi o_node( GPl 066_LDD 8_MD);
pxa_gpi o_node( GPI G67_LDD _9_MD) ;
pxa_gpi o_node( GPl 068_LDD 10_MD);
pxa_gpi o_node(GPI G69_LDD 11_MD);
pxa_gpi o_node(GPl O70_LDD 12_MD);
pxa_gpi o_nmode( GPI O71_LDD 13_MD);
pxa_gpi o_node(GPl O72_LDD 14_MD);
pxa_gpi o_node( GPI O73_LDD 15 _MD);
pxa_gpi o_nmode( GPl O74_LCD_FCLK_MD);
pxa_gpi o_nmode( GPI O75_LCD_LCLK_MD) ;
pxa_gpi o_nmode( GPl 0O76_LCD PCLK_MD);
pxa_gpi o_nmode( GPl O77_LCD_ACBI AS_MD);

LCCR1= LCCR1_EndLnDel (4) | //front porch (1..256)
LCCR1_Hor SnchwWit h(64) | //HSYNC width (1..64)
LCCR1_BeglLnDel (232U) | //back porch (1..256)
LCCR1_Di sWit h(1024); //1ine width (1..1024)

LCCR2= LCCR2_EndFrnDel (3) | //front porch (0..255)
LCCR2_Vrt Snchwith(7) | //VSYNC width (1..64)
LCCR2_BegFrnDel (29) | //back porch (0..255)
LCCR2_Di sHght (768); //display height (1..1024)



menmcpy(&pal ette[ 0], &al ette_inc,512); //use a fixed palette for now. ..

//setup pal ette DVA descriptor

pal desc[ 0] =(u32) &f ranedesc; /I next descriptor (16-byte align)
pal desc[ 1] =(u32) &pal et t e; //frame source (8-byte align)
pal desc| 2] =0; /lframe 1D

pal desc[ 3] =256*2 | LDCMD_PAL; //1oad to internal palette RAM

//setup frame DMA descriptor

framedesc[ 0] =(u32) & ranmedesc; //next descriptor (16-byte align)

/1 franedesc[ 0] =(u32) &pal desc; //next descriptor (16-byte align)

| cd_setframebuffer(framebuffer); //frame source (8-byte align)
framedesc| 2] =0; //frame | D

framedesc[ 3] =1024*768 | LDCVMD_EOFINT; //trigger interrupt on frame end

FDADRO=(i nt) &al desc; //first DVA starts from here

LCCR3= LCCR3_VSP| LCCR3_HSP| LCCR3_PCP| //invert line, frame, pixel clocks
LCCR3_Bpp(3) | /18 bits per pixel
LCCR3_Pi xd kDi v(0); //pixel clock divisor (~50Miz)

LCSR=-1; //clear any pending interrupts

LCCRO=//end-of -frame, out-fifo underrun interrupts enabl ed
LCCRO_Act | //active node
LCCRO_BM | //ignore branch start interrupt
LCCRO_QDM | //ignore quick-disable interrupt
LCCRO_LDM | //ignore normnal -di sabl e interrupt
LCCRO_IUM | //ignore input underrun interrupt
LCCRO_SFM | //ignore start-of-frame interrupt
LCCRO_ENB; //enable LCD controller

irg_enabl e(1 RQ_LCD);
backl i ght (255); /I backl i ght on

//tell LCD controller where to draw from
voi d | cd_setfranmebuffer(u8 *fb) {
framedesc|[ 1] =(u32)f b;
frame=f b;

}

/1255=full bright
voi d backlight(int bright) {

nmsl eep(10); //PWM pin screws up if you change it too fast

//turn lanp off if bright=0
/I HAWUART CTS is backlight enable
pxa_gpi o_node(bright?
GPICBO_NPIOCR | GPIO.QUT | GPI O DFLT_HI CH :
GPIBO_NPICR | GPIO.QUT | GPIODFLT_LOW
)i

PWM_DUTY1=bri ght;
}

(main.c)

/1 PEN (Personal El ectronic Notebook)
/1 CS4710 Fall 2006

/1 Neal Tew
NN NN

/1 main program|oop and sone button handl ers

#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude "pen. h"
#i ncl ude <fat.h>



voi d dash_cut (void);
voi d dash_cl ear (void);
voi d mar kpage(voi d);
voi d next page(void);
voi d prevpage(void);
void prevnark(void);
voi d nextnmark(void);
voi d not hi ng(voi d);
voi d font_test(void);
voi d del et epage(void);

voi df n dash_j unptbl [] ={

0,

next _background, //background
dash_cl ear, /I clear

not hi ng, //new_page, /1ins bl ank
not hi ng, //copy_page, /1ins copy

not hi ng, //dash_cut, /] cut

not hi ng, //paste_page, /| paste
mar kpage, / I bookmar k

not hi ng, //del et epage, //del ete
pr evpage,

prevmar Kk,

next page,

nextmark };

buttonstruct dashboard[] ={

{0, 0, 0,0, X MAX, Y_MAX-100}, //first paraneter is the draw ng surface
{BackgroundU, BackgroundP, 0,924, 0,0},
{dearVy, dearP, 0,974, 0,0},

{I'nsBl ankU, I nsBl ankP, 80, 924, 0, 0},
{I nsCopyVU, | nsCopyP, 80, 974, 0, 0},

{CutU, CutP, 160, 924, 0, 0},
{PasteU, PasteP, 160, 974, 0, 0},

{ Bookmar kU, Bookmar kP, 240, 924, 0, 0},
{Del eteU, DeleteP, 240, 974, 0, 0},
{BackU, BackP, 608, 924, 0, 0},
{LastU, LastP, 608, 974, 0,0},
{Next U, NextP, 688, 924, 0, 0},
{Next BU, Next BP, 688, 974, 0,0},
{o0.}

}s

voi d PENmai n() {
u8 *fb; //frame buffer
pen_event pen;

e systeminit, do these first

sysclock_init();

irg_init();

gpio_init();

threadtiner_init();

N init everything el se

ff_uart_init(); //do this first, so printf's will work
printf("PEN BIOS (built " __DATE__ " " _TIME__ ") ");

printf("."); flash_init();

printf("."); if(!FAT_InitFiles()) printf("FAT_InitFiles() failed.\n");
printf("."); load_settings();

printf("."); lecd_init();

printf("."); wacom.init();

printf("."); font_init();

printf("."); gpio_buttoninit();

printf("."); pagemanager_init();

printf("."); console_init();

[lprintf("."); usb_init();
printf("\nType '?' for help.\n>");



f b=r equest page( book. first page);
set _butt ons(dashboard);
redraw status();
| cd_setframebuffer(fb);
while(1) {
wai t (SI G_GPI Q SI G_PEN);
/*
i f(gpios) {
nsl eep(100); //debounce..
gp=gpi os;
i f(gp&GPI O_CLEAR)
cl ear page();
i f (gp&GPl O_PGUP)
pagei nc(1);
i f(gp&GPI O_PGDN)
pagei nc(-1);
gpi 0s=0;
set _buttons(dash);

}

whi | e(get _pen_event (&pen)) {
i f (pen. event ==DRAW EVENT) {
dirty();
if(pen.erase) {
l'i ne(pen. x0, pen.y0, pen.x1l, pen.yl, erase);
} else {
if(settings.antialias)
al i ne(pen. x0, pen.y0, pen.x1, pen.yl);
el se
I'i ne(pen. x0, pen.y0, pen.x1l, pen.yl, point);

*/

} else if(pen.event==BUTTON_EVENT) {
dash_j unpt bl [ pen. buttonl D] ();

}
}
}

[EEEEEEErrr il button functions

voi d next page(void) {
u8 *fb=pagei nc(1);
redraw _status();
| cd_setframebuffer(fb);
}
voi d prevpage(void) {
u8 *fb=pageinc(-1);
redraw status();
| cd_setfranebuffer(fb);

}

voi d prevmark(void) {
u8 *fb;
page *p=book. current page;
whi | e(p->prev) {
p=p- >prev;
book. curr ent pagenunber - -;
i f (p->bookmar ked) break;

}

f b=r equest page(p) ;
redraw status();

| cd_setfranebuffer(fb);

}

voi d nextmark(void) {
u8 *fb;
page *p=book. current page;
whi | e(p->next) {
p=p- >next;



book. curr ent pagenunber ++;
i f (p->bookmar ked) break;

}

f b=r equest page(p);

redraw status();

| cd_setframebuffer(fb);
}

//toggl e page booknark

voi d markpage() {
book. current page- >bookmar ked™=1;
book. di rty=1,;
redraw status();

}
voi d del et epage() {
u8 *fb;

if(!yesno("Del ete page:\0Are you sure?\0")) {
redraw status();
} else {
f b=del et e_current page();
redraw status();
| cd_setframebuffer(fb);
}

voi d dash_clear() {
u8 *ol d=frane;
int yes;

yes=yesno("C ear page:\OAre you sure?\0");
if(lyes) {

redraw status();

return;

}

f rane=backgr ound;
redraw status(); //draw status area onto the _background_ first
frane=ol d;

DMAcopy( frane, background, FRAMESI ZE); //then copy the whole thing to visible page
dirty();

}
voi d dash_cut () {
u8 *fb;
f b=cut _page();
redraw status();
| cd_setfranebuffer(fb);

}
voi d not hing() {
}

(msc.c)

/1 PEN (Personal El ectronic Notebook)
/] CS4710 Fall 2006

/1 Neal Tew

FEEEEEErr b rrrrrny

//mscellaneous routines |I don't know where else to put

#i ncl ude <stdio. h>
#i ncl ude "pen. h"
#i nclude "fat.h"

settings_struct settings;

voi d save_settings()
FAT_FI LE *f =FAT_f open("/ SETTI NGS", "wW") ;
if(f) {
FAT fwite(&settings,1,sizeof(settings),f);
FAT_fcl ose(f);



}
}

voi d | oad_settings()
FAT_FI LE *f =FAT_f open("/ SETTI NGS", "r");
if(f) {
FAT fread(&settings, 1, sizeof (settings),f);
FAT_fcl ose(f);
} else {
settings. antial i as=1;
settings. calibrated=0;
}
}

voi d reboot (u32 addr) {

i f (LCCRO&LCCRO_ENB) { /1 LCD shut down
printf("Stopping LCD. .");
LCCR0O&=~LCCRO_ENSB;
whi | e(! (LCSR&LCSR_QD) ) ;

LCSR=LCSR_QD;

}

fl ash_readnode() ;
CKEN| =CKEN_MVC, //turn MMC cl ock on for boot! oader
((voidfn)addr)();

}

#defi ne DMAMAX Ox1ff8
vu32 dmadst; //cleared when dnma is done
u32 dnasrc;
u32 dnasi ze;
void DVAIrq() {
int dnmal en=dnasi ze;
DCSR8=DCSR_NODESC| DCSR_ENDI NTR; //no descriptor node, clear interrupt status
if(dmalen) {
i f (dmal en>DVAMAX) dnal en=DVANAX;
drmasi ze- =dnal en;
DSADR8=dnasr c;
DTADR8=dnadst ;
dmasr c+=dmal en;
drmadst +=dnal en;
DCVD8=DCMD_| NCSRCADDR| DCVD_| NCTRGADDR| DCVD_BURST32| DCVD_ENDI RQEN| dnal en;
DCSR8=DCSR_NODESC| DCSR_RUN,;
} else { //last dma is finished
DI NT=0;
dmadst =0;
set si g(SI G_DWA) ;
}
}

voi d DMAcopy(void *dst, void *src, int size) {
int dmal en=si ze>DMAMAX?DMAMAX: si ze;

i rq_enabl e(| RQ_DWA) ;

DI NT=0x100;

DCSR8=DCSR_NODESC| DCSR_ENDI NTR; //no descriptor node, clear interrupt status
DSADR8=(u32) src;

DTADR8=(u32) dst ;

DCVD8=DCMD_| NCSRCADDR| DCVD_| NCTRGADDR| DCVD_BURST32| DCVD_ENDI RQEN| dnal en;

dmasr c=(u32) src+dnal en;
drmadst =(u32) dst +dnal en;
drasi ze=si ze- dral en;

DCSR8=DCSR_NODESC| DCSR_RUN;
do {

wai t (SI G_DWA) ;
} whil e(dnadst);



/1 generate random unused fil enane
voi d tenpfile(char *s) {
FAT_FI LE *f;
while(1l) {
sprintf(s," %", OSCR);
f =FAT_f open(s, "r")
if(rf) {
return;
} else {
FAT_fcl ose(f);
}

}
}

(pagenanager. c)

/1 PEN (Personal El ectronic Notebook)
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/1 page caching and "bookl et" nanagenent code

#i ncl ude <string. h>
#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude "pen. h"
#i nclude "fat.h"

voi d newbook(i nt newpages)
voi d pagel oad_t hread(voi d)
voi d pagesave_t hread(voi d)

#def i ne BACKGROUNDS 3
#define DEFAULT_BG 1 //0=bl ank, 1=rul ed, 2=graph

#def i ne CACHESI ZE 4 /I pages to keep cached in ram
#defi ne NEWBOOKSI ZE 10 //default book size

typedef struct {
page *page_p; //pointer to page data (O=unused)
u32 dirty; //timestanp of when page was first dirtied (0=clean)
u32 |l astseen; //timestanp (for page replacenent)
u8 *buffer;
} pcache_entry;
pcache_entry pcache[ CACHESI ZE] ;

pcache_entry *visi bl e; /lcurrently visible page (cache entry)

#pragnma arm section zi data="nocache"

u8 backgr ound_buf f [ FRAVES| ZE* BACKGROUNDS] ;
u8 pagebuf f er s[ FRAMESI ZE* CACHESI ZE] ;

u8 cl i pboar d[ FRAVES| ZE] ;

#pragma arm section zidata

int clipboard_full

u8 *background; [/ background of current page
u8 *bg_override; //see |oadbitmap()

page *requested; //page request for pagel oad_thread (changed to page buffer address after
| oadi ng)
vol atile int direction; //pageup/pagedown direction (hint for precaching)

bookl et book; /1 one gl obal bookl et for now

voi d draw_backgr ounds(voi d)
voi d read_book(voi d)



voi d wite_book(void);

/1

make active page dirty

void dirty() {

}

if(lvisible->dirty)
vi si bl e->di rt y=RTC;

voi d pagenmanager _init() {

/1

int i;

cl i pboard_full =0;
vi si bl e=0;
request ed=0;
bg_overri de=0;

dr aw_backgr ounds();

//clear the page cache
for(i=0;i<CACHESI ZE; i ++) {
pcache[i]. page_p=0;
pcache[i]. | ast seen=0;
pcache[i].dirty=0;
pcache[i]. buf f er =pagebuf f er s+FRAMESI ZE*i ;

read_book(); //read in our book (or create if it doesn't

//threads for saving/loadi ng pages
newt hr ead( (voi d*) pagel oad_t hread, 0) ;
newt hr ead( (voi d*) pagesave_t hread, 0) ;

------ backround stuff --------------------------

have all backgrounds pre-drawn, so we don't need to deal

voi d draw_backgrounds() {

}

int x,vy;
u8 *ol d=frane;

menset (background_buf f, WH TE, FRAMVES| ZE* BACKGROUNDS) ;

//B&: all white
f rame=backgr ound_buf f;

exi st)

with it during page flipping

set _butt ons(dashboard); //draw buttons onto background

/1 BGL: rul ed paper
f ranme=backgr ound_buf f +FRAVESI ZE;
for(y=64; y<Y_RES; y+=26)

for (x=0; x<X_RES; x++)

put pi x(x,y, BLUE);

for(y=0; y<Y_RES; y++)

put pi x(80, y, RED) ;
set _buttons(dashboard);

/1 B&: graph paper
frame=backgr ound_buf f +FRAMESI ZE* 2;
for(y=0; y<Y_RES; y+=20)
f or (x=0; x<X_RES; x++)
put pi x(Xx,y, BLUE);
f or (x=0; x<X_RES; x+=20)
for(y=0; y<Y_RES; y++)
put pi x( X, y, BLUE) ;
set _butt ons(dashboard);

backgr ound=backgr ound_buf f +FRAVES| ZE* DEFAULT_BG,
frame=ol d;

// copy background onto current frane (excluding drawn pixels)



voi d redraw_background() {

u32 x,vy;

u32 *src=(u32*) background;

u32 *dst=(u32*)framne,;

u32 d, s, mask;

f or (x=0; x<X_RES; x++)

for(y=0; y<(Y_RES-100)/4;y++) {

d=*dst;
S=*Src++,
mask=0;
i f (d&0x000000f 0) nask=0x000000ff; //process 4 pixels together (faster)
i f (d&0x0000f 000) mask| =0x0000f f 00;
i f (d&0x00f 00000) mask| =0x00f f 0000;
i f (d&0xf 0000000) mask| =0xff 000000;
s=(d&-mask) | (s&mask) ;
*dst++ = s;

}
src+=100/4; //skip the button area
dst +=100/ 4;
}
}

!/ change the background of the current page
voi d next _background() {

int i=book.currentpage->background+1;

i f (i >=BACKGROUNDS) i =0;

book. current page- >backgr ound=i ;

backgr ound=backgr ound_buf f +i * FRAVESI ZE;

redraw_background();

dirty();

book. di rty=1;

[/---booklet stuff------oomom e

//remove page from book and delete its .gif
// cache/di splay stuff is handled el sewhere
voi d del et e_page(page *p) {
page *next, *prev;
next =p- >next ;
prev=p- >prev,
i f(next) next->prev=prev;
if(prev) {
pr ev- >next =next ;
} else {
book. fi r st page=next ;

i f (FAT_renove(p->filenane)) {
printf("delete % failed\n", p->filenane);

}

free(p);

book. pages- -;

book. di rty=1,;
}

/linsert new after p
voi d append_page(page *p, page *new) {
new >next =p- >next ;
new >pr ev=p;
i f (new >next)
new >next - >pr ev=new,
p- >next =new;
book. pages++;

}

/linsert new before p

voi d prepend_page(page *p, page *new) {
new >next =p;
new >prev=p- >prev,
p- >prev=new,



}

i f (new >prev)
new >pr ev- >next =new,
book. pages++;

static page *newpage() {

}

page *p=mal | oc(si zeof (page));
p- >pr ev=0;

p- >next =0;

p- >backgr ound=DEFAULT_BG,

p- >bookmar ked = 0;

tempfil e(p->fil enane);

return p;

voi d newbook(int pages) {

}

//delete all

page *p, *new,

int i;

p=newpage() ;

book. pages=1;

for(i=1;i<pages;i++) {
new=newpage() ;
prepend_page( p, new);
p=new,

}

book. curr ent pagenunber =0;

book. fir st page=p;

book. curr ent page=p;

book. di rty=1,;

voi d freebook() {

page *p, *next;
p=book. fir st page;
whi le(p) {
next =p- >next ;
free(p);
p=next ;
h
book. pages=0;
book. fi r st page=0;
book. current page=0;

}

/1 book.inf struct {
/1l u32 pages;

/1 page pages[...];
/1 u32 book_id;

11}

#define BOOK_| D 0x12344321 //guards agai nst changi ng page struct

//wite booklet INF file
void wite_book() {

page *p;
FAT_FI LE *f;
u32 pages, id;
f =FAT_f open(" BOOK. | NF", "w') ;
if(lf)
return;
pages=book. pages;
FAT_fwite(&pages, 1,4,f);
p=book. fir st page;
while(p) {
FAT fwite(p, sizeof(page),
p=p- >next;

i d=BOOK_I D;

FAT fwite(&d, 1, 4, f);
FAT_fcl ose(f);

book. di rty=0;

1,

dynam cally allocated nmenory associ ated with book

),

si ze,

corrupt files,

etc



}

//read booklet INF
voi d read_book() {
page *p, *new,

FAT_FI LE *f;

u32 i, id, pages;

f =FAT_f open("BOOK. I NF","r");

if(lf) { //mssing INF file, nmake new book
newbook ( NEWBOOKSI ZE) ;

} else {
FAT_fread(&pages, 1,4,f); /1 get page count
p=newpage() ;
FAT_fread(p, sizeof(page), 1, f); //assune there's always at |east one page..
p- >pr ev=0;
p- >next =0;

book. pages=1,;

book. fi r st page=p;

book. current page=p;

book. curr ent pagenunber =0;

for(i=1;i<pages;i++) {
new=newpage() ;

FAT_fread(new, sizeof(page), 1, f); //assune there's at

append_page(p, new) ;
p=new,

}

FAT fread(& d, 1, 4, f);

FAT_fcl ose(f);

if(id =BOOK_ID) { //uh oh... sonething went w ong
freebook();
newbook ( NEWBOOKSI ZE) ;
return;

//save a cache entry to disk
voi d savepage(pcache_entry *p) {
char *s=p->page_p->fil enane;
if(!gif_save(s,p->buffer,palette)) {
printf("Wite error (%).\n",s);

}
p->di rty=0;

//watch for any offscreen dirty pages and save them
voi d pagesave_thread() {
int i=0;
while(1) {
wai t (SI G_ANY) ;

| east one page

if(pcache[i].page_p && &cache[i]!=visible & pcache[i].dirty) {

savepage( &cache[i]);

i =(i ==CACHESI ZE-1) ? 0 : i+1;

if(!i &% book.dirty) {//take care of the booklet too...

write_book();
}
}
}

//find a cache entry to repl ace.
/1if everything's dirty, wait til one is clean first
pcache_entry *repl acepage() {

u32 ol dest;

int i,page;

ol dest =-1;
do {

(background / bookmark settings)



for(i=0;i<CACHESI ZE; i ++) {
if(!pcache[i].dirty &% &pcache[i]!=visible) { //not dirty, not active
i f (ol dest >=pcache[i].lastseen) { //find |l east recently used
ol dest =pcache[i].| astseen
page=i

}

if(oldest==-1) { //everything' s dirty, wait for pagesave_thread to clean up
wai t (SI G_ANY) ;

}
} while(ol dest==-1)

i f(ol dest==-1)
printf("Can't find a free cache entry!?")
while(1) wait(SI GANY);

pcache[ page] . page_p=0; // mark thi s page unused
return &pcache[ page];

}

//wite everything to disk
voi d clean_all _pages() {
int i=0
pcache_entry *tnp=visible
visible=0; //this allows pagesave_thread to save the active page
do { //wait til pagesave_thread cleans all pages
if(pcache[i].dirty) {
wai t (SI G_ANY) ;
} else {
i ++;

}
} whi | e(i <CACHESI ZE) ;
vi si bl e=t np

whi | e(book. dirty); //need to wite this too.

/lunpack a file to dst, nake a blank page if file doesn't exist
int |oadbitmap(char *filenanme, u8 *dst) {

u8 *bg

if(!gif_read(filenanme,dst)) {//file doesn't exist? (or read error)
bg=bg_overri de; /loverride is used with page copy and paste to clone pages
if(!bg) /1if override isn't defined, go with the standard background

bg=backgr ound

DMAcopy(dst, bg, FRAMESI ZE) ; // make bl ank page
bg_overri de=0
return O

} else {
return 1;

}

}

//check if a page is cached, return its cache entry ptr
pcache_entry *findpage(page *p) {
int i
for(i=0;i<CACHESI ZE; i ++) {
i f (p==pcache[i]. page_p)
return &pcache[i];
}

return O

}

//read a new page into the cache, if it's not there yet
//return the cache entry for the | oaded page
pcache_entry *| oadpage(page *pg) {
pcache_entry *pc=findpage(pg); /lis page already in cache?
if(lpe) {



pc=repl acepage(); //find a cache entry to repl ace
| oadbi t map(pg->fil ename, pc->buffer);
pc->page_p=pg;

return pc;

}

//waits for nmain thread to request a new page.
voi d pagel oad_t hread() {
page *next;
pcache_entry *pc;
di rection=1,;
while(1l) {
if(requested) { //main wants to switch pages?
pc=I oadpage(request ed);
/11 cd_setfranebuffer(p->buffer); let main thread take care of this
pc- >l ast seen=RTC,
vi si bl e=pc;

//find another page to prel oad
i f(direction>0)

next =r equest ed- >next ;
el se

next =r equest ed- >pr ev;

requested=0; //let someone know the page is ready now
//start grabbing the next page early

if(next) {
| oadpage( next);

}
wai t (SI G_ANY) ;
}
}
I remaining functions are called fromthe main thread ---------------
//tell |oader thread which page we need, and wait until it's ready.

/lreturns buffer of new page
u8 *request page(page *p) {
background = background_buff + p->background * FRAMESI ZE; //update background ptr
request ed=p;
do {
wai t (SI G_ANY) ;
} while(requested);
frame=vi si bl e->buffer; /lall gfx operations now go to the new page
book. current page=p;
/ 1 book. current pagenunber nust be changed el sewhere
return frame,;

}

/| +1=pageup, -l=pagedown
//returns buffer of new page
u8 *pagei nc(int increment) {
page *p;
direction=increnent; //hint for precaching
i f(direction>0)
p=book. current page- >next ;
el se
p=book. current page- >prev;
if(p) {
book. cur r ent pagenunber +=i ncr enment ;
return requestpage(p);
} else
return visible->buffer;
}

//remove current page from book, and switch to next page
u8 *del ete_currentpage() {
page *p, *next;



u8 *ret;

p=book. current page;
i f (book. pages<2) !/ keep at |east one page
return visible->buffer;

//pull current page out of the cache
vi si bl e->di rty=0;
Vi si bl e- >page_p=0;

/1 get next page

if(p->next) { /I next page exists - nove forward
next =p- >next ;

} else { //on the | ast page - nove backward
next =p- >prev;
book. curr ent pagenunber - -;

}

//delete the old page
del et e_page(p);

//switch to next page
ret =r equest page( next);

return ret;

}

/linsert a blank page into booklet and switch to it
voi d new_page() {

u8 *fb;

page *p;

p=newpage() ;

append_page( book. current page, p);

p- >backgr ound=book. curr ent page- >backgr ound;

f b=request page(p); //this causes a new page to be created, since file doesn't exist yet

book. curr ent pagenunber ++;

redraw status();

| cd_setfranebuffer(fb);

book. dirty=1; //page DOESN T need to be marked dirty. if it's not saved, background will be
| oaded automatically

}

/linsert a copy of the current page and switch to it
voi d copy_page() {

bg_override=vi si bl e->buffer;

new_page();

dirty();

voi d paste_page() {
if(clipboard_full) {
bg_overri de=cl i pboar d;
cli pboard_full =0;
new_page();
dirty();

}

//copy current page to clipboard, then delete it
u8 *cut_page() {
DMAcopy(cl i pboard, frane, FRAMESI ZE);
clipboard_full=1;
return del ete_currentpage();

}

//print sonme useful stats
voi d pageinfo() {

page *p;

int i,dirty;

printf("% pages in book: ",book.pages);



p=book. first page;
i =0;
if(p->prev) printf("!! Book consistency check failed !!\n");
while(p) {

i ++;

printf("% ", p->filenane);

i f(p->next && p->next->prev! =p)

printf("!! Book consistency check failed !!\n");
p=p- >next;

i f(i!=book. pages)
printf("!! Book consistency check failed !!\n");
printf("\nPage cache:\n");
for(i=0;i<CACHESI ZE; i ++) {
p=pcache[i]. page_p;
if(p) {
di rty=pcache[i].dirty;
printf("\t%, %\n",
dirty?"dirty":"clean", p->filenane);
} else {
printf("\tempty\n");

}
}

(pen. h)
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/*

Throw everything in here so we don't have to nmanage a dozen header files.
..Nornally not a big deal, but visual studio isn't smart enough

to figure out header dependancies for the ARM conpiler.

*/

#i fndef __PEN H
#define _ PEN H

#i ncl ude <asm types. h>

#i ncl ude <asm ar ch/ har dwar e. h>
#i ncl ude <asni arch/ pxa-regs. h>
#i ncl ude <asm arch/bitfield. h>
#i ncl ude <asm arch/irqgs. h>

#define BIT(x) (1<<(x))

#define X_MAX 767 // screen di mensions. .
#define Y_MAX 1023

#defi ne X_RES (X_MAX+1) /lyeah, 1'mlazy
#define Y_RES (Y_MAX+1)

rrrrrrrrrrirrrrrill Leb. C

#def i ne FRAMESI ZE 1024*768
#def i ne PORTRAI T_OFFSET(X,y) ((y)+(X_MAX-(X))*Y_RES) //get offset for portrait coords (rotate

90deg CCW

extern u8 *frane; //points to active franebuffer
extern volatile int vblanks;

extern ul6 pal ette[ 256];

extern u8 framebuffer[ FRAVESI ZE] ;

void lcd_init(void);

voi d | cd_setframebuffer(u8 *fb);
voi d | cd_irqg_handl er(void);

voi d backlight(int bright);

voi d vbl ankwai t (voi d);



[HEEEErrrrnrrrir il FR_UART. C

void ff_uart_irq_handl er(void);
void ff_uart_init(void);

int ff_uart_putc(int c);

int ff_uart_getc(void);

LEEEETEEEEEETr i WACOM C

/| #defi ne PEN_X_MAX 15980 //TCl1100 digitizer range
/1 #define PEN_Y_MAX 21240

#defi ne PEN_X_MAX 21760 //gateway digitizer range
#def i ne PEN_Y_MAX 28800

enum {| N_RANGE=0x20, ERASER=4, PENDOWN=1, BUTTON=2}; //pen_flag bits

//for set_buttons()
typedef struct {

u8 *up_bnp, *down_bnp; //bitmaps

int x0,y0; //upper left

int x1,yl; //lower right (filled automatically by set_buttons)
} buttonstruct;

extern buttonstruct dashboard[]; //dashboard buttons

//for get_pen_event()

enum { DRAW EVENT, //pen is being dragged across draw ng surface
BUTTON_EVENT, //pen touched a button (check buttonl D)
NO_EVENT //pen touched an undefined area

}

typedef struct {
int event;
int erase; //nonzero for eraser
int buttonlD; //an index into buttonstruct, when button is pushed
u32 x0,y0, x1, y1;

} pen_event;

//for wacomread
typedef struct {

int x,y,raw x, raw.y, fl ags, btn;
} peninfo;

voi d wacom i nit(void);
voi d wacom.irq_handl er (void);

voi d wacom fl ush(void); //clear the pen queue
voi d wacom cal i brate(void);
int wacom read(peninfo *p); /1 get raw pen event

int get_pen_event (pen_event *p); //get cooked pen event (check software buttons etc)
voi d set_buttons(buttonstruct *p); //setup button regions

Lrrrrrrrrirrrrrrirl GProc

extern vu32 gpi os;

enum { GPl O_CLEAR=1, GPI O PGUP=2, GPI O PGDN=4};
voi d gpio_init(void);

voi d gpio_irq_handl er(void);

voi d gpio_buttoninit(void);

(e rrrrririrl TIEVERS. C

#define MII CKS(x) (((x)*36864)/10) /1OS tinmer ticks in X nsecs
#define UTI CKS(x) (((x)*36864)/10000) //1OS tiner ticks in X usecs

#defi ne RTC RCNR /IRTC is a mllisecond counter

voi d sysclock_init(void);

void threadtimer_init(void);

voi d nsl eep(u32 nsecs); //sleep for x mllisecs
void flashngr_irq_handl er(void);

void flashtiner_irq_handl er(void);



[HEEEEEEEErrrrrr 1 NTERRUPTS. C

t ypedef voi d(*voidfn)(void);
void irqg_init(void);
voi d irqg_enabl e(int irgnum;

_inline int IRQS_OFF(void) {//for critical sections
int ol dPSR, newPSR,
_asm {
nrs ol dPSR, CPSR
orr newPSR, ol dPSR, #0x80
msr CPSR_c, newPSR

}
return ol dPSR;

}
__inline void | RQS_SET(int ol dPSR) {
__asm{
msr CPSR_c, ol dPSR
}
}

[IEEEEEEEErrrrrrll CONSOLE. C
voi d consol e_init(void);
TEEETEEEErrrrrrl - PAGEMANAGER. C
extern u8 *background, //current background buffer
typedef struct _page {
char filenane[128];
u32 bookmar ked;

u32 background;
struct _page *prev, *next;

} page;

typedef struct {
u32 dirty; /I when book was | ast nodified (0=cl ean)
int currentpagenunber; //which page we're | ooking at now
int pages; /I nunber of pages in book

page *firstpage;
page *current page;
} bookl et;

extern bookl et book; //one gl obal bookl et for now

voi d next _background(void); //change the background of the current page
voi d pagenmanager _init(void);

u8 *del et e_current page(void);

voi d copy_page(void);

voi d paste_page(void);

voi d new_page(voi d);

u8 *request page( page*); //tell pagemanager to sw tch pages.

u8 *pageinc(int increnment); //pageup/pagedown (+1,-1).
/1** These functions just precache the page and return the frame buffer ptr.
/1** This lets buttons, etc be refreshed before the page is nade visible.

void dirty(void); /I make active page dirty

voi d pageinfo(void); //print sone useful info to the console

void clean_all _pages(void); //wite all dirty pages to disk

extern u8 background_buff[];

extern int clipboard_full; //set after page cut

u8 *cut_page(void); //copy current page to clipboard, then delete it

THEEEErrrrrrrrrrill FLASH

#def i ne FATI MAGESI ZE (12U*0x100000)



extern u8 fl ashcache[ FATI MACGESI ZE] ; /! make visible for USB code

void flash_init(void);

voi d flash_readnode(void);

voi d flash_format(void);

int flash_witebl ock(u8 *src, u8 *dst); //wite one block (wait til flashing conpletes)
int flash_readcache(void *dst, u32 src, int size);

int flash_witecache(u32 dst, void *src, int size);

voi d flashinfo(void);

void flashall (void);

LEEEEEEEEErrirr i1l THREADS

#define SIG ANY -1

#define SIG GPIO (1<<0) //GPl O button was pushed
#define SIG PEN (1<<1l) //wacom packet received
#define SIG UART (1<<2) //byte was received
#define SI G TI MER (1<<3)

#define SIG DVA  (1<<4) //DMAcopy finished
#define SI G FLASH (1<<5) //flashing conpl eted
#define SI G VBLANK (1<<6) //end of frane

#def i ne MAXTHREADS 8

extern u32 currentthread,

extern struct {
u32 regs[17];
u32 prev, next, ticks, blocked, sig, id;
u32 unused[ 32-23];

} threadst at e[ MAXTHREADS] ;

int newt hread(void *func, void *args); //returns thread ID
void wait(u32 sig); //make thread wait for signal

#defi ne setsig(x)

voi d | ock(int*);

voi d unl ock(int*);

void Killthread(int id);

voi d suspend(void);

void resume(int id);

[HEEEEErrrr il UsB

voi d usb_init(void);
voi d usb_irqg_handl er(voi d);

LEErrrrrrrrr il Msc

typedef struct {

int antialias;

int calibrated,

int pxO0, pyO, px1, pyl, dx0, dy0, dx1,dyl; //calibration stuff
} settings_struct;
extern settings_struct settings;

voi d reboot (u32 addr);

voi d DMAcopy(void *dst, void *src, int size);
voi d DMAI rq(void);

voi d save_settings(void);

voi d | oad_settings(void);

int gif_save(char *filename, u8 *buff, ul6 *pal);
int gif_read(char *filename, u8 *buffer);
voi d tenpfil e(char *s); |/ generate random unused fil enane

[EEEEEErrrr il GRX

#define STATUS X 320//status area position
#defi ne WH TE 0x3f

#defi ne BLUE Ox3e

#defi ne RED Ox3d

#defi ne BLACK 0x3c



extern u8 palette_inc[];
#i nclude "..\gfx\gfx.h" /linclude all gfx externs

void draw_brmp(int x, int y, u8 *src);
void point(int x,int y);

void erase(int x,int y);

void putpix(int x,int y,char c);

typedef void(*plotfn)(int,int);

void line(int x0, int yO, int x1, int yl, plotfn p);
void aline (int X0, int YO, int X1, int Y1);

void rect(int x0, int yO, int x1, int yl, int color);
int yesno(char *str);

voi d statustext(char *str);

void redraw_status(void);

FEEEETEEEEr b r b r il il FONT

void font_init(void);
char *print(char *c, int x, int y);

PEEETEEEEE bbb nnnd
#endif //__PEN H
(threads.s)

; PEN (Personal El ectronic Notebook)
; CS4710 Fall 2006
; Neal Tew

AREA | .text|, CODE

| MPORT naster _i rq_handl er
| MPORT PENmmi n

EXPORT swi _handl er
EXPORT irq_handl er
EXPORT t hr eadmanager _i ni t
EXPORT newt hr ead
EXPORT t hreadstate
EXPORT currentthread
EXPORT kil lthread
EXPORT wai t

EXPORT | ock

EXPORT unl ock

EXPORT suspend
EXPORT resune

TI MEQUT equ ((10)*36864)/10 ;10 nsec thread tineout

t hreadmanager _ini t
Idr r1, =threadstate
add r2, r1, #MAXTHREADS* THREADSTATESI ZE

str rd,[ri1, #T_NEXT] ;reset linked |ist
str rl,[rl, #T_PREV]
str ri,currentthread

mov r0, #0

tm O
str r0,[r1, #T_USED] ;mark all threads free
str sp,[r1, #T_SP] ;preallocate thread stacks

sub sp, sp, #STACKSI ZE

add r1,r1, #THREADSTATESI ZE
cnp rl,r2

bne tm 0



; launch PENmain() as the first thread

I dr r0, =PENmai n

bl newt hr ead

mov r0,rl ;r0=main thread struct
nsr cpsr_c, #0xd3 ; supervi sor node
b runt hread

;returns thread I D of new thread (0 on error)
stnfd sp!,{r4-r7,1r}
nms r7,cpsr
orr r3,r7,#0xc0
nmsr cpsr_c,r3 ;block interrupts

;find a free thread struct

ldr r4, =threadstate
add r6, r 4, #MAXTHREADS* THREADSTATESI ZE

nt 0 Idr r5,[r4, #T_USED]
cnmp r5,#0 ;thread unused?
beq nt1l
add r4, r4, #THREADSTATESI ZE
cnmp r4,r6
bne ntO
mov rO0, #0 ;failed
b nt9
ntl

;rd=new thread struct ptr
;set the initial cpu state

str r1,[r4,#T_RO] ;args ->r0

str r0,[r4,#T_PC] ;funcp -> PC

nmov r0, #0x1f

str r0,[r4,#T_PSR] ;system node -> CPSR
ldr r1,[r4, #T_SP]

I dr r3, =STACKSI ZE- 1

add r1,r1,r3

bicrl,r1,r3

str rl,[r4,#T_SP] ;reset stack -> SP

adr r2, stopthread

str r2,[r4,#T_LR] ;return to stopthread -> LR
mov r2, #0

str r2,[r4,#T_SUSPEND] ;thread is active

;assign a thread ID

ldr r2, nextl D
add r1,r2, #1
str r2,[r4,#T_I D]
str rl1,nextlD

;insert thread into linked list, follow ng currentthread

Idr rO,currentthread;rO=current, r4=new
Idr r1,[rO, #T_NEXT] ;rl=current. next

str r0,[r4, #T_PREV] ; new. prev=current

str rl,[r4, #T_NEXT] ; new. next =current. next
str rd4,[r1, #T_PREV] ;current.next.prev=new
str r4,[r0, #T_NEXT] ;current. next =new

mov r0,r2 ;return with rO=thread 1D
mov rl,r4 ;rl=thread struct
nt9 nsr cpsr_c,r7 ,restore interrupts

ldnfd sp!,{r4-r7,pc};return to caller

;Autonatically called when a thread exits its nain function.
;Can also be called directly, if a thread wants to kill itself



st opt hr ead
nmer cpsr_c, #0xd3

;block interrupts and go to supervi sor npde

ldr r3,currentthread

mov r0, #0

str r0,[r3,#T_USED] ; mark thread unused
Idr r1,[r3, #T_PREV]

Idr rO, [r3, #T_NEXT] ;rO=next, rl=prev

str r0,[r1, #T_NEXT] ;update linked list..
str r1,[r0, #T_PREV]

str r0,currentthread

b runt hread

;1 ook up struct fromID
;rO=TID, returns threadstruct (O0=fail)

findt hread
mov rl12,r0
mov r 0, #0

ldr r2,=threadstate
add r 3, r 2, #MAXTHREADS* THREADSTATESI ZE

b ktO
kt 1 add r 2, r 2, #THREADSTATESI ZE
cnp r2,r3
bxeq Ir
kt 0 Idr r1,[r2,#T_USED]

cnp rl,#0 ;thread used?

beq kt1

Idr r1,[r2,#T_1 D
cmp r1,r12 ;I1Ds match?

bne kt1
mov r0,r2
bx Ir

i(i I'l1thread ;forcibly end another thread

stnfd sp!,{r4,Ir}

nrs r4,cpsr ;keep old PSR

orr rl,r4, #0xcO
msr cpsr_c,rl

bl findthread
cnp ro0, #0
beq kt9

mov r 3, #0

;disable interrupts

str r3,[r0,#T_USED] ;nmark thread unused
Idr r1,[r0, #T_PREV]

Idr r3,[r0,#T_NEXT] ;rO=next, rl=prev

str r3,[r1l, #T_NEXT] ;update linked list..
str rl,[r3, #T_PREV]

kt9

ner cpsr_c,r4 ;restore interrupts

ldnfd sp!, {r4, pc}

i rg_handl er
sub Ir,lr,#4

stnfd sp!,{r0-r3,r12,1r}

bl master_irqg_handl er

cnmp r0, #0

| dmeqfd sp!, {r0-r3,r12, pc}* ;normal irg was handl ed, exit

;thread tinmed out.

OSMRO  equ 0x00
OSSRequ 0x14
OSCRequ 0x10



nextt hread

I dr r3, =0x40a00000
Idr r0,[r3, #0SCR]
I dr r1, =TI MEQUT

add r0,r0,r1

str r0, [r3, #OSMRO] ; OSMRO=0SCR+TI MEQUT

mov r0, #1

str r0,[r3, #OSSR] ; OSSR=1 - clear interrupt
;todo: if all threads are bl ocked, go to sleep

ldr r1,currentthread
mov r0,rl

nt 2 Idr r0, [r0, #T_NEXT] ;find next unsuspended thread
Idr r2,[r0, #T_SUSPEND]
cnp r2,#0
bne nt2
str r0O,currentthread ;current=next

;save current thread state

nrs r3,spsr

stma rl,{r3-r11,r13-r14}~ ;save psr,r4-11,r13-14

add r1,r1, #11*4

ldnfd sp!,{r4-r7,r12,1r} ;restore regs saved at top of interrupt
stma rl,{r4-r7,r12,1r} ;save r0-r3,r12, pc

Idr r1,[rO,#T_TIME] ;keep track of how |long thread's been alive (for debuggi ng purposes..)
add r1,r1,#1
str rd,[r0, #T_TI ME]

runt hr ead ; 0=t hr eadst ruct
ldma r0, {r3-r11,r13-r14}»
msr spsr_cxsf,r3
add r0,ro0, #11*4
ldmia r0,{r0-r3,r12, pc}”

;signal interrupt???

;o ldr r0, [rx, #T_SI GNAL]

;o bdr o rd, [rx, #T_SI GNAL_TRAP]
ands r0,r0,r1

; bne interruptthread

;interruptthread

; clzr0,r0

;add ???, 2?7272, 2?22, | sl #7272

;o bdr rO, [rx, rx, #T_SI GHANDLERS]

;push r0-r3,r12 onto thread' s stack
;1 r=pc
; pc=handl er
;unsuspend a thread. rO0=TID
resume
stnfd sp!,{Ir}
bl findthread
mov r 1, #0
cnmp r0, #0
strne rl,[rO0, #T_SUSPEND]
ldnfd sp!, {pc}
suspend ;put self to sleep indefinitely (resune from another thread)
Idr r1,currentthread
mov r0, #- 1
str r0, [r1, #T_SUSPEND]
wait ;make thread wait for a signal
;if signal is already set, return inmediately
;otherwi se nove self into blocked thread |ist
;signal mask is in r0; returns with signals in r0?



;mov 0, #1
;ncr pl4,0,r0,c7,c0 ;cpu idle

éwi_handl er

stnfd sp!,{r0-r3,r12,1r}

b nextthread
Esemaphore stuff ... wait til word is available, then take control of it
| ock

7} whil e(tenp)

stnfd sp!,{r4,1r}
mv r4,r0
| ockwai t
mov rl, #1
swp rl,rl,[r4]
cnp rl, #0
| dmeqgfd sp!, {r4, pc}

mov r0,#-1 ; SIG LOCK ??
bl wait
b | ockwai t
; rel ease senaphore
unl ock
mov rl, #0
str r1,[rQ]
bx Ir

AREA | .text|, DATA

currentthread

dcd O ;points to a thread struct in threadstate
next| D
ded 1 ;next thread ID that will be assigned

AREA |.bss|, NONT

MAXTHREADS equ 8
THREADSTATESI ZE  equ 0x80
STACKSI ZE equ 0x10000

T_PSR equ O

T_USED equ T_PSR ; 0=t hread unused
T_R4equ T_PSR+4

T_R5 equ T_R4+4

T_R6equ T_R5+4

T R7equ T_R6+4

T_R8equ T_R7+4

T_R9equ T_R8+4

T_R10 equ T_R9+4

T_R11 equ T_R10+4

T_SPequ T_R11+4 ;r13=sp
T_LRequ T_SP+4 ;rld=lr
T_ROequ T_LR+4

T_Rlequ T_RO+4

T RRequ T_R1+4

T_R3equ T_R2+4

T_R12 equ T_R3+4

T_PCequ T_R12+4

T_PREV equ T_PC+4

T_NEXT equ T_PREV+4



~ =~

TI ME equ T_NEXT+4

BLOCKED equ T_TI ME+4 ; signal bitnmask

SIG equ T_BLOCKED+4

IDequ T_SI G+4 ;uni que thread | D nunber
SUSPEND equ T_I D+4 ; 1=suspended

e R e e R Rl

th

readstate
% MAXTHREADS* THREADSTATESI ZE

imers.c)
PEN ( Personal El ectroni c Notebook)
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FEEEETEEEEr b b r i

#i ncl ude <stdio. h>
#i ncl ude "pen. h"

//set up system clocks (and nmenory wait st ates)
void sysclock_init() {

}
void threadtiner_init() {

O ER| =1, //enable tiner 0,3

OSMRO=0SCR+MT1 CKS( 10) ; //timeout here is arbitrary ... the real thread tinme is set
threads.s

}

u32 i;

//m mc u-boot settings.

//only do this while running inside SDRAM?
MBC0=0x128c26ab; //set flash nenory tim ngs
MSC1=0x0000128c;

MSC2=0x7f f 07f f O;

i =MSC0;
i =MBC1,;
i =M5C2;
MECR=0; //no CF interface
CKEN=0; //shut off peripheral clocks (save power)
//turn each periph.clock back on in its respective init routine
A ER=0; //disbale OS tiner interrupts

OSSR=-1; //clear timer interrupt flags

RTC=1000*600; //set clock to 10mn (sinplifies flashall..)
RTTR=31; //change RTC to a nillisecond counter

i rq_enabl e(1 RQ_OSTO) ;

/ | OSMR3=CSCR+MT1 CKS( 10000) ;
/| ONER=1; /I enabl e wat chdog!

//wait (at least) N milliseconds
voi d nsl eep(u32 nsecs) {

u32 stopti me=nsecs+RTC,
do {

wai t (SI G_ANY) ;
} whil e(RTC<stoptine);

(usb. c)

in
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/1 USB driver code for mmcking a nass storage device

#i ncl ude <string. h>
#i ncl ude <stdio. h>
#i ncl ude "pen. h"

#define BI GEND(x) ((((x)&0xff000000)>>24) | (((x)&0xff0000)>>8) | (((x)&Oxff00)<<8) |
(((x) &0xf f) <<24))

enum { EPO_| DLE, EPO_| N DATA PHASE, EPO_END XFER, EPO_OUT_DATA PHASE}
int usb_state

typedef struct {
u32 sig;
u32 tag;
u32 length; //expected bulk transfer size
u8 flags; //0x80: host to device (QUT), O0x00: device to host (IN)
u8 LUN
u8 CBl ength
u8 CB[ 16] ;
u8 align;
} CBWstruct

struct {
u32 sig; //0x53425355
u32 tag; //copy of CBWtag
int residue; //difference between expecetd |length & processed |ength
u8 status; //0=ok, 1=fail, 2=phase error
} csw

struct {
u8 type
u8 request
ulé val ue
ul6 i ndex
ul6é | ength;
u8 unused[ 8] ;
} setup

u32 rx_idx; //EP2 assunmes this gets reset to O
u8 rx_buff[1024];
u8 tx_buff[1024]; //EP1 xmt buffer

enum { GET_DESCRI PTOR=6, SET_CONFI GURATI ON=9}; //setup request types
enum { DEVI CE=1, CONFI GURATI ON, STRI NG ; // descriptor types

//void *descriptors[]={ O, device_descriptor, config_descriptor }
char devi ce_descriptor[]={
18, //length
DEVI CE, [//type
0x10, 0x01,//1.10 USB spec
0, //class (specified in interface descriptor)
0, // subcl ass
0, // protoco
16, //EPO packetsize
0x11, 0x11, //vendor |ID
0x22, 0x22, //product |ID
1,0, //device rel ease nunber
1, // manuf acturer string
2, //product string
3, //serial nunber string
1 //nunber of configurations
b
char config_descriptor[]={
9, //desc. si ze



2, //desc.type

9+9+7+7, 0, //total config size (config+l F+tep descriptors)
1, //interfaces

1,//this configuration's id?

4, //config string index

0xc0, //attributes (self-powered)

25, //power requirenment (*2md)

/linterface descriptor

/1size

|/ desc. type

/11 F nunber

,/lalt setting

, I/ endpoi nts (excludi ng EPO)

, /I mass storage cl ass

6, // mass storage subclass (SCSI transparent)
0x50, //bulk-only transport

5,//interface string

ONOR MO

/1 EP1 descriptor (bulk IN x64)

7, 11size

5, //desc.type

0x81, //EP address
2, //attribute

64,0, //packet size
0, // unused

/1 EP2 descriptor (bulk OUT x64)

7, 1/size

5, // desc.type

0x02, //EP address

2, /lattribute

64,0, //packet size

0, //unused
b
char langlD[]1={ 4, 3, 9, 4 }; //supported | anguages (en-us = 0x0409)
char manufacturer[]={ 10, 3, 'M,0,'a",0,'n",0,'u",0 };
char product[]={ 20, 3, 'P,0,'E,0,'N,0," ',0,'D,0,'r",0,"i",0,'Vv',0,"€e",0 };
char serial _str[]={ 26, 3,
's,0'3,0'3,0'3,0'3,0,'
char config_str[]={ 10, 3, 'C
char if_str[]={ 10, 3, 'I',0,'
char *string_descriptor[]={

| angl D,

manuf act ur er,

product,

serial _str,

config_str,

if_str

b

voi d epl_send(u8 *p, int size);
voi d ep2_process(void);

0,'3,0,'3,0,'3,0 };

/1if pis nonzero, send a new packet; otherw se continue sending the previous one
voi d ep0_send(char *p, int size, int max) {
int sent;
static char *src;
static int remaining;
if(p) {
src=p;
if(!size) //figure out size if it wasn't specified
si ze=p[ 0] ;
remai ni ng=(si ze>max?max: si ze);
usb_st at e=EPO_I| N_DATA_PHASE;
}
sent =0;
whi | e(renai ni ng && sent <16) {



UDDRO=* sr c++;
sent ++;
remai ni ng- -;

printf("x% ",sent);
if(sent<16) {
UDCCS0=UDCCSO0_| PR;
usb_st at e=EPO_END_XFER,
}
}

voi d setup_standard() {
if(setup.type==0x80) { //host is asking us for data
printf("Sl "); //setup in
swi tch(setup.request) {
case GET_DESCRI PTOR
swi t ch(setup. val ue>>8) {

case DEVI CE:
printf("getdevice ");
epO_send(devi ce_descriptor, 0, setup.length);
br eak;

case CONFI GURATI ON:
printf("getconfig ");
ep0_send(config_descriptor, sizeof(config_descriptor), setup.length);
br eak;

case STRI NG
printf("getstring(%) ", setup.val ue&xff);
epO_send(string_descriptor[setup.val ue&xff], 0, setup.length);
br eak;

defaul t:
printf("bad desc ");

br eak;
defaul t:
printf("bad req ");

} else if(setup.type==0x00 && setup.request==9) {
printf("set_cfg "); //no response needed
rx_i dx=0;
usb_st at e=EPO_QUT_DATA PHASE;

} else {
UDCCS0=UDCCS0_FST; //send stall
printf("stall ");

}

}

voi d setup_class() {
char maxLUN=0;
if(setup.type==0xal && setup.request==0xfe) { //get max LUN
printf("getmaxLUN ");
epO_send( &maxLUN, 1, 1) ;
} else {
UDCCS0=UDCCS0_FST; //send stall
printf("stall ");
}
}

voi d usb_irqg_handler() {
int i;
u8 c;
i =UDCCR;
if(i & (UDCCR_RSTIR | UDCCR SUSIR | UDCCR RESIR)) {
if(i & UDCCR RSTIR) { //reset interrupt
rx_i dx=0;
printf("USB reset\n");
} else if(i & UDCCR_SUSIR) { //suspend interrupt
} elseif(i & UDCCR_RESIR) { //resune interrupt

}
UDCCR=i ; //clear interrupt

}
if(USIRO & USIRO_IR0O) { //endpoint O:



if(UDCCSO & UDCCSO_OPR) { //rx fifo has data
if(UDCCSO & UDCCSO_SA) { //this is a SETUP packet
usb_st at e=EPO_| DLE;
i =0;
whi | e(UDCCSO & UDCCSO_RNE) { //pull data til FIFOis enptied
((u8*) (&setup))[i++] =UDDRO;

printf("\n(%,%,%,%,%)
", setup.type, setup. request, setup. val ue, setup. i ndex, setup. | ength);
swi tch(setup.type&x60) {
case 0x00: setup_standard(); break;

case 0x20: setup_class(); br eak;
//case 0x40: setup_vendor(); br eak;
defaul t:

UDCCS0=UDCCS0_FST; //send stall
printf("stall ");

}
UDCCS0=UDCCS0_SA; //ack setup packet
} else if(usb_state==EPO_OUT_DATA PHASE) { //reading setup OUT packet

i =0;
whi | e(UDCCSO & UDCCSO_RNE) { //pull data til FIFOis enpty

i ++;

c¢=UDDRO;

if(rx_idx<sizeof (rx_buff))

rx_buff[rx_idx++] =c;

}

printf("o% ",i);

UDCCS0=UDCCSO_I PR; //send status in

} else { //host sent status out

i f (usb_stat e==EPO_END_XFER) {
printf(".");

} else { //premature status? flush tx fifo
printf("*");
UDCCS0=UDCCS0_FTF;

}
usb_st at e=EPO_| DLE;

}
UDCCS0=UDCCS0_OPR; /1rx ack
} else if(usb_state==EPO_OUT_DATA PHASE) { //status in (done readi ng OUT packet)
printf("STlI ");
if(rx_idx==setup.length) { //packet is good?
printf("OUT ");
//go handl e the packet..

} else {
printf("?3");
r x_i dx=0; //done handl i ng packet, reset size to O

usb_st at e=EPO_| DLE;

} else if(usb_state==EPO_|I N DATA PHASE) { //still sending data
ep0_send(0, 0, 0);

} else {
printf(""% ", UDCCSO0);

}
USI RO=USI RO_I RO; //irq ack

}
if(USIRO & USIRO_IRL) { //endpoint 1: tx conplete
epl_send(0, 0); //send sonething if we need to
UDCCS1=UDCCS_BI _TPC; // epl ack
USI RO=USI RO_IR1; //irqg ack
}
if(USIRO & USIRO_IR2) { //endpoint 2:
if(UDCCS2 & UDCCS BORNE) { //need to pull data from FI FO
printf("e% ", UBCR2+1);
for(i =UBCR2;i>=0;i--) {
c=UDDRZ2;
if(rx_idx<sizeof (rx_buff))
rx_buff[rx_idx++] =c;

}

}
if(UDCCS2 & UDCCS BO RSP) { //short packet (i.e. the last packet)
ep2_process();



}
UDCCS2=UDCCS_BO RPC; //ep2 irqg ack
USI RO=USIRO_IR2; //irq ack
}
}

void usb_init() {
CKEN| =CKEN_USB; /1 USB cl ock enabl e

UDCCFR= UDCCFR _MB1; //respond to SET_CONFI G & SET_| NTERFACE automatical |y
/1 UDCCFR= UDCCFR_MB1| UDCCFR ACM //don't respond to SET_CONFI G & SET_| NTERFACE aut omatically
(warn us first)

UDCCS0=UDCCS0_FTF;  //EPO: flush FIFO
UDCCS1=UDCCS_BI _FTF; // EP1: flush FI FO
UDCCS2=0; /1 EP2: no DVA

US| RO=0xf f ; //clear EP interrupts

US| R1=0xff ;

Ul CRO=0xf 8; /1 EPO-2 interrupt enable
Ul CR1=0xf f; /1 EP8-15 interrupt nmask

UDCCR= UDCCR_SRM | // mask suspend/resune interrupt
UDCCR_RSTIR | UDCCR SUSIR | UDCCR RESIR | //clear interrupts
UDCCR _UDE; //USB enabl e

i rg_enabl e(1 RQ_USB);

usb_st at e=EPO_| DLE;

}
[*eeee - BULK IN/ BULK QUT interface ----------------------
** process CBWs, etc
*
/

/1if p is nonzero, send a new packet; otherw se continue sending the previous one
void epl_send(u8 *p, int size) {
#defi ne EP1_MAX 64

CBW struct *cbw=(CBWstruct*)rx_buff; //command bl ock w apper
int sent;

static u8 sentstatus;

static u8 *src;

static int remaining;

if(p) {
i f(size>cbw >l engt h)
si ze=cbw >| engt h;
CSWr esi due=cbw >| engt h- si ze;
sent st at us=0;
src=p;
remai ni ng=si ze;
} else {
if(!'remaining) { //send status as final packet
if(!sentstatus) {
sent st at us=1;
src=(u8*) &CSW
remai ni ng=13; //si zeof (CSW
} else {
return;
}

}
}

//check if fifois ok to receive?
sent =0;
whi | e(remai ni ng & sent <EP1_MAX) {
UDDRL=*sr c++;
sent ++;
remai ni ng- -;

}



i f(sent<EP1_MAX) {
UDCCS1=UDCCS_BI _TSP;
printf("@);

}

#def i ne BLOCKSI ZE 2048
/1rx_buff is ready for processing
voi d ep2_process() {
int LBA, bl ocks;
CBW struct *cbw=(CBWstruct*)rx_buff; //comrand bl ock wrapper
u8 *cdb=(u8*)&(cbw>CB[0]); //SCSI comand descri ptor
i f (cbw >si g==0x43425355 && rx_idx==31) {//this is a valid CBW packet
CSW si g=0x53425355; //prepare status pkt
CSW t ag=cbw- >t ag;
CSW st at us=0;
menset (t x_buff, 0, 64);
switch(cdb[0]) { //SCSlI opcode:
case 0x12: 111 NQUI RY
printf("inquiry ");
/1tx_buff[0]=0; //direct-access device
/1tx_buff[1] =0; /I non-renovabl e nmedi a
t x_buf f [ 2] =4; // supports SBC-2 conmand set
tx_buff[4] =36-4; //remaining length of inquiry response |length
epl_send(tx_buff, 36);
br eak;
case 0x23: // MMC READ FORMAT CAPACI Tl ES
printf("readFMI ");
t x_buf f[ 3] =16;
((u32*) t x_buff)[ 1] =Bl GEND( FATI MAGESI ZE/ BLOCKSI ZE) ; //num bl ocks
((u32*)tx_buff)[2] =Bl GEND( BLOCKSI ZE) | 2;
((u32*)tx_buff)[ 3] =Bl GEND( FATI MAGESI ZE/ BLOCKSI ZE) ;
((u32*)tx_buff)[ 4] =Bl GEND( BLOCKSI ZE) ;
epl_send(tx_buff, 20);
br eak;
case 0x28: / | READ
LBA=((cdb[ 3] <<16) | (cdb[4]<<8) | cdb[5])*BLOCKSI ZE;
bl ocks=((cdb[ 7] <<8) | cdb[ 8]) * BLOCKSI ZE;
/1'i f ((LBA+bl ocks) >FATI MAGESI ZE)
// return error status
printf("read(x%, x%) ", LBA, bl ocks);
epl_send(fl ashcache+LBA, bl ocks);
br eak;
case 0x25: /| READ CAPACI TY
printf("readCAP ");
((u32*)tx_buff)[ 0] =Bl GEND( FATI MAGESI ZE/ BLOCKSI ZE- 1) ;
((u32*)tx_buff)[ 1] =Bl GEND( BLOCKSI ZE) ;
epl_send(tx_buff, 8);
br eak;
case Ox1A: /| MODE SENSE
i f(cdb[ 2] ==0x1c) { |/ page 1C. informational exceptions control node
printf("senselC ");
// mode paraneter header
((u32*)tx_buff)[0] =0x08000017;
/1 bl ock descri ptor
((u32*)tx_buff)[ 1] =Bl GEND( FATI MAGESI ZE/ BLOCKSI ZE) ;
((u32*)tx_buff)[ 2] =Bl GEND( BLOCKSI ZE) ;
/I node page
((u32*)tx_buff)[3]=0x00000alc;
((u32*)tx_buff)[4] =BI GEND(0); //report count
((u32*)tx_buff)[5]=BIGEND(0); //interval tiner
epl_send(tx_buff, 24);
} else if(cdb[2]==0x3f) { //page 3F: return all subpages (none?)
printf("sense3F ");
t x_buf f [ 0] =3;
epl_send(tx_buff, 4);
} else {
printf("sense( %, %, %)", cdb[ 1], cdb[ 2], cdb[3]);
//return | LLEGAL REQUEST (see node sense, SPC 2)
}

br eak;



case 0x03: /1 REQUEST SENSE (no error reporting for now)
printf("regSense ");
if(cdb[1]&1) { //descriptor fornmat
t x_buf f[ 0] =0x72;
} else { //fixed fornat
t x_buf f [ 0] =0x70;

epl_send(tx_buff, 8);

br eak;
defaul t: /lunsupported (send null packet & fail)
CSW st at us=1,;

epl_send((u8*)1,0);
printf("err(x%,%) ", cdb[0], cbw >length);

br eak;

} else {
printf("?1");
/lstall

rx_i dx=0;

}
(wacom c)
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/1 Wacom digitizer input over gunstix HWUART port

#i ncl ude <stdio. h>
#i ncl ude "pen. h"

//digitizer conmands

#def i ne WACOM_START ' 1'

#defi ne WACOM _STOP ' O'

#defi ne WACOM _QUERY ' *' //returns max resol ution

#def i ne PACKETLENGTH 9
static u8 packet[ PACKETLENGTH]; //incom ng packet buffer
static int pkt_idx;

#defi ne PQSI ZE 128 !/ queue hol ds about 1 second of pen data
struct {
int x,y,pressure,flags;
} pen_queue[ PQSI ZE]; //raw values fromthe digitizer (not translated to screen coords yet)

int pen_head, pen_tail;

R R e LR TP
/1 higher level pen routines for checking software buttons, etc

buttonstruct *buttonlist=0;

/1 set the active buttonlist (pass in NULL for no buttons)
voi d set_buttons(buttonstruct *p) {
buttonlist=p;
if(!p)
return;
p++; //skip draw ng surface
do {
p- >x1=p- >x0- 1+* (i nt*) ( p- >up_bnp) ;
p- >y1=p->y0- 1+* (i nt*) (p- >up_bnp+4)
draw_bmp( p->x0, p->y0, p->up_bnp);
p++;
} while(p->up_bnp);

//check where pen is at. return -1 for nothing, O=drawi ng, >0 = button
int checkbutton(int x, int y) {



int i=0;
buttonstruct *bl =buttonlist;

if(!bl)
return -1,
do {
i f(x>=bl->x0 && x<=bl->x1 && y>=bl->y0 && y<=bl ->y1)
return i;
i ++;
bl ++;
} while(bl->up_bnmp);
return -1,
}
/1fill a pen_event struct

//return false if nothing interesting happened
enum {| DLE, BUTTONDOWN, DRAW NG NOTHI NG} ;
int get_pen_event(pen_event *p) {

but tonstruct *bs;

static int state=|DLE

static peninfo ol dpen;

peni nfo pen;

int x,vy;

int btn;

int retval =0;

i f(!wacomread(&pen))

return O;
X=pen. X;
y=pen.y;
pen. bt n=bt n=checkbut t on(x, y);
retval =0;
switch(state) {
case | DLE:

if( (pen.flags&PENDOMN) && ! (ol dpen. fl ags&PENDOMN) ) {
p- >er ase=( pen. f | ags&ERASER) ;
if('btn) {
st at e=DRAW NG,
} else if(btn>0) {
draw _ bmp(buttonlist[btn].x0, buttonlist[btn].y0, buttonlist[btn].down_bnp);
p- >but t onl D=bt n;
st at e=BUTTONDOV\;
} else {
st at e=NOTHI NG
}

}

br eak;
case BUTTONDOWN:
bs=&buttonlist[p->buttonl O ;
if(oldpen.btn!=btn) { //button changed
draw_bnp(bs->x0, bs->y0, btn==p->buttonlD ? bs->down_bnp : bs->up_bnp);

if(!(pen.flags&ENDOWN)) { //button rel eased
draw_bmp(bs->x0, bs->y0, bs->up_bnp);
st at e=I DLE;
i f(btn==p->buttonlD) {//pen is still inside original button
p- >event =BUTTON_EVENT;
retval =1;
}
}
br eak;
case DRAW NG
if(!(pen.flags&ENDOM)) { //pen's up. stop draw ng
st at e=I DLE;
} else if(btn==0 && ol dpen.btn==0) { //pen is on a draw ng surface
p- >event =DRAW EVENT,;
p- >x0=ol dpen. x;
p- >y0=ol dpen. y;
p- >x1=X;
p->yl=y;



retval =1;
}
br eak;
case NOTH NG //pen touched in an undefined area, just wait for it to go up
if(!(pen.flags&PENDOMW)) {

st at e=I DLE;
p- >event =NO_EVENT;
retval =1;
}
br eak;
ol dpen=pen;
return retval;
}
[ e
//fill struct with next value from queue

/lreturns false if queue is enpty
int wacomread(peninfo *p) {
int x,y;
int cpunode;
i f (pen_head==pen_tail)
return O;

cpunode=lI RQS_OFF(); //critical section, don't let interrupts nmess up the queue

/| p->pr essur e=pen_queue[ pen_tail]. pressure;
p- >f | ags=pen_queue[ pen_tail].fl ags;

p- >raw_x=x=pen_queue[ pen_tail].x;

p- >raw_y=y=pen_queue[ pen_tail].y;

if(!settings.calibrated) {
X=x* X_RES/ PEN_X_MAX;
y=y*Y_RES/ PEN_Y_MAX;
} else {
x=settings. pxO+(x-settings.dx0)*(settings. pxl-settings.px0)/(settings.dxl-settings.dx0);
y=settings. pyO+(y-settings.dy0)*(settings. pyl-settings.pyO)/(settings.dyl-settings.dy0);
}

/lrange check. .

i f(x<0) x=0;

el se if(x>X_MAX) x=X_MAX;
i f(y<0) y=0;

el se if(y>Y_MAX) y=Y_MAX;

p- >X=X;
p->y=y;

pen_tail =(pen_tail +1) & PQSI ZE-1); //pop off the queue
| RQS_SET( cpunode) ;
return 1;

}

//full wacom packet was received, decode it and push it in the queue
voi d parse_packet () {
u32 x,vy;
i f ((packet[0] &0x60)==1 N_RANGE) {
x=((packet[6] & 0x60) >> 5) | (packet[2] << 2) | (packet[1l] << 9);
y=((packet[6] & 0x18) >> 3) | (packet[4] << 2) | (packet[3] << 9);

/ltransl ate | andscape to portrait coords
pen_queue[ pen_head] . x=( PEN_X_MAX-y);
pen_queue[ pen_head] . y=x;

pen_queue[ pen_head] . pressure = ((packet[6] & 0x01) << 7) | (packet[5] & Ox7F);

pen_queue[ pen_head] . fl ags=packet[0] & (I N_RANGE | ERASER | PENDOWN | BUTTQON);
} else {

pen_queue[ pen_head] . x=0;

pen_queue[ pen_head] . y=0;

pen_queue[ pen_head] . pr essur e=0;

pen_queue[ pen_head] . f| ags=0;



}

pen_head=( pen_head+1) & PQSI ZE- 1) ;
i f (pen_head==pen_tail) //queue is full? ol dest value gets dropped
pen_tail =(pen_tail +1) & PQSI ZE- 1) ;
setsi g(SI G_PEN);
}

//called by main interrupt handl er
void wacom.irq_handler() {

int incom ng;

int iir=HWI| R&0XOf;

if(iir==4 1] iir==12) { //Rx interrupt
do {
i ncom ng=HWRBR;
if((!pkt_idx)~(incom ng>>7)) { //bad byte? reset the queue

pkt _i dx=0;

} else { /1 good byte? add to queue
packet [ pkt _i dx] =i ncom ng;
pkt _i dx++;

i f(pkt_i dx>=PACKETLENGTH) {
par se_packet ();
pkt _i dx=0;

}

}
} while(HASR & LSR DR); //loop until Rx FIFOis enpty

//send byte to digitizer. don't bother with interrupts, since we rarely use this
voi d wacom putc(int c) {

whi | e(! (HW.SR&LSR TDRQ) ) ;

HWHR=c;
}

/lclear buffers
voi d wacom flush() {
int cpunode;
cpunode=lI RQS_OFF(); //critical section, don't let interrupts nmess up the queue

pen_head=pen_t ai | =0;

pkt _i dx=0; //reset packet queue
HWFCR=FCR_TRFI FCE | FCR_RESETTF | FCR _RESETRF | FCR_ITL_16; //clear UART fifos

| RQS_SET( cpunode) ;

//setup HWUART for Wacom digitizer reading
voi d wacominit() {
pxa_gpi o_node( GPl 048_HWIXD_MD) ; //grab HWIART GPI O pi ns
pxa_gpi o_node( GPl ®49_HWRXD_MD) ;
pxa_gpi o_node(GPlI OL6_PWWD | GPIO QUT | GPIO DFLT_LOW; //use PWW for digitizer reset pin

CKEN| =CKEN_HWUART;  // UART cl ock enabl e

HW ER=0; /| HAWUART of f

HWMCR=MCR_QOUT2; /1 no | oopback, enable UART interrupts

HW.CR=LCR_DLAB; /1 get access to divisor

HWABR=0; /1 no aut obaud

HWDLL=DLL_BAUD(19200); //set baud rate (Ilo0)

HWDLH=0; //set baud late (hi)

HW.CR=LCR W.S(3); //no parity, 8 data bits, 1 stop bit

HWFCR=FCR_TRFI FOE | FCR_RESETTF | FCR _RESETRF | FCR_ITL_16; //enable FIFO
HWER=IER UUE | |ER RTOE | |ER RAVIE; //HWJART on, RX interrupts enabl ed
wacom fl ush(); /lreset buffers

i rq_enabl e(| RQ_ HWJART) ;



pxa_gpi o_node( GPI OL6_PWWD | GPIO OUT | GPIO DFLT_H GH);

nsl eep(100); //give digi sone tine to wake up
wacom put ¢( WACOM _START) ; //put wacomin send node
}
void wacomcalibrate() {
u8 *ol d;
int i, bnp_offset;
peninfo p;

settings. calibrated=0;

ol d=f r ane;
DMAcopy(franmebuffer, background_buff, FRAVESIZE);
| cd_set framebuffer(framebuffer);

#define X0 200
#define YO 200
#define W8

brp_of f set =*((u32*)cal i b_x)/2;
draw_bnp( X0- bnp_of fset, YO-bnp_offset, calib_x);

statustext ("Touch the X ..\0");

while(1l) {
wai t (SI G_PEN);
i =wacom r ead( &p) ;
if(i & (p.fl ags&PENDOM))
br eak;
}

settings. px0=X0;
settings. py0=YO0;
settings. dx0=p.raw_x;
settings. dyO=p.raw_y;

while(1) {
wai t (SI G_PEN) ;
i =wacom r ead( &p) ;
if(i & !'(p.fl ags&PENDOM))
br eak;
}

FEEEEEErrr il
rect ( X0- 50, YO- 50, X0+50, YO+50, WHI TE) ;

#define X1 (X_RES-200)
#define Y1 (Y_RES-200)
draw_bmp( X1- brp_of fset, Y1-bnp_offset, calib_x);

while(1l) {
wai t (SI G_PEN) ;
i =wacom r ead( &p) ;
if(i &% (p.flags&PENDOMN))
br eak;
}

settings. px1=X1;
settings. pyl=Yl;
settings. dx1=p.raw_x;
settings. dyl=p.raw_y;

while(1l) {
wai t (SI G_PEN);
i =wacom r ead( &p) ;
if(i && !'(p.fl ags&PENDOMN) )
br eak;

/lrelease digitizer reset signal



| cd_setfranebuffer(old);

settings.calibrated=1;
save_settings();

}
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