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MUSICAL INSTRUMENT DIGITAL INTERFACE

Bordin Suetrong
Mr. Somyot Junnapiya Advisor
Abstract

This thesis is an application of Musical Instrument Digital
Interface (MIDI!), the datacommunication for musical instruments
that anables synthesizers, sequencers, computers, rhythm machine,
etc. to be interconnected through a standard interface.

This thesis uses the IBM PC-XT computer to be a MID] sequencer.
Users can program musical notes and any performances up to 16
channels. To control musical instruments such as synthesizers,
computer will send these datas in MIDI format to the instruments

so, the instruments can operate as users's edit.
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Tnum Synchronous

7 654 3 2 1 o <% DitNo.

L4]I] | | fojo]

.
Sync mode
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01 6 bits per character
10 7 bits per character
11 8 bits per character

O=Parity disable. 1=Panty enable

0=0dd panty. 1=Even panty
0=SYNDET output
1=SYNDET input
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1=1 SYNC character

(1
51 3.4 nrvsavTooiinluinuniide )
L]

[]
ot

o o ¢ at [Y) ' ' =
ﬂﬁ?l?ﬂﬁnﬂquﬂawwﬁuﬂl77ﬂlﬁuﬂozﬂ 3.5 ahaelyfo 15H

Or De Ds O« (%) D2 O [« ]

IEN ] L} IIYS] &R ]sw] Rt lDTﬂ]‘hEN]

TRANSMIT ENABLE h
t = ENABLE
0 « DISABLE

DATA TERMINAL READY
“HIGH” wiLL FORCE DTR
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RECEIVE ENABLE
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-

SEMD BREAK CHARACTER
1 « FORCES TsD LOW™
0 o NORMAL OPERATION

ERROR AESET i
1 o RESET ERROR FLAGS
PE OF. FE

REQUEST TO SEND
“HIGH WiLL FORCE ATS
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INTERNAL RESET

WGH RETURNS 62514 10
WODE INSTRUCTION |
FORMAT

ENTER WUNT MODE *
1 « ENABLE SEARCH FOR -
SYNC CHARACTERS

"(HAS NO EFFECT IN
ASYNC MODE)
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COMMAND INSTRUCTION FORMAT

['4 4
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STATUS MEAD FORMAT

£
7y 3.6 nTenLtSe TN SR LT ANIUL
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Tyusungn MIDI.C
/% MAIN PROGRAM */
#include <stdio.h>
#include <dos.h>
#include <bvideo.h>
#include <string.h>
#include <dir.h>

#defiﬁe control_port Ox2B1

extern struct _address {

int timeg

char evenl51];

int dataj

int durj

int channelj}

struct _address ¥next;j

struct _address *priorj

3 list_entrys
extern struct _addres§ ¥start;
extern struct _address ¥last;j
extern int’ Vrow, Vcol, row, _rhythm, tempo, def_chj ,
extern char drive, song_namel2813
char Mbuffer[ 803025302733

jnt Mwas_off, Mcursor_row, Mcursor_col, Mhigh, Mlow;

me in()
{
Mwas_off = sccurst(&Mcursor_row,&Mcursor_col,&Mhigh,&Mlow);
virdrecL(0,0,24,79,&Mbuffer[0][03[0],CHAR_ATTR);
screen()};
start = last = NULLj}

strcpy(song_name,“no_name");



7/ *

def_ch
_rhythm

=0

13 tempoc = 883 Vrow=03}
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drive='A'+getdisk ()

set_B8253(88);

init8251()3

for(ss)

{

intro();

switch(menu3())

case
case
case
case
case
case

case

initial

initg251()

£

/% mode word %/

5:
14:
23
32:
43¢
55:
66:

ize

file(); break;

edit()y break;

play()3 break}

error(" RECORDING not ready
channel ()} break}

error (YINSTRUMENT not ready

quit();

8251 USART */

outportb(control_port,0xCF);

!

Vecol=03

Press

Press

/% 8 data bit, 2 stop bit, no parity check ¥/

/% command word %/

outportb(control_port,OxlS);

outportb(control_port,Ox55);

/¥ mode word %/

/% asyn.

/% command word

<ESC>")

<ESC>")

s

break;

break;

/% asyn. 64 x Bd.rate factor */

TO RESET 8251%/

64 x Bd.rate factor */
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outportb(control_port,0xCF);

/% 8 data bit, 2 stop bit, no parity check ¥/

/% command word ¥/

outportb(control_port,0x15);

screen()
{
FILE %f13
char bufferf801L251[21];
int col,row,ch,ds;
if ((f1 = fopen("mdconfig.sys","rb")) != NULL D)
{
for(col=03co0l<=795col++)
{ for(row=0jrow<=243rowt+)
{ for(ch=03ch<=1jch++)
ijf((bufferfcolllrowlich]l] = getc(f1)) == EOF) goto XXX3 -
3
3 XXX
fclose(f1);
CURSOR_OFF;
ds = disk_free()i
viwrrect(0,0,24,79,&bufferf03003(03,0,0,CHAR_ATTR)
sccurset (7,71)3 printf("%5dK",ds) i
} else
{
viwrrect(0,0,24,73,&Mbuffer(01CL01L03,0,0,CHAR_ATTR);
sccurset (Mcursor_row,Mcursor_col);
scpgcur(Mwas_off,Mhigh.Mlow,CUR_ADJUST);
vidspmsg(Mcursor_réw,Mcursor_co],BLACK,15,
“Not found MDCONFIG.SYS ...program sbort !...")j

exit(0);
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3
3
quit ()
{

butportb(controlmport,0x55); /¥ command word TO RESET 8251%/
viwrrect(o,0,24.79,&Mbuffer[0][0][pj.0,0,CHAR_ATTR);
sccurset(Mcursor_row,Mcursor_co1):
scpgcur(Mwas_off,Mhigh,Mlow,CUR_ADJUST);

exit(0);
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Tusunss FILE.C

#include <stdio.h>

#include <stdlib.h>

#include <alloc.h>

#include <string.h>

#include <bvideo.h>

#include <bmenu.h>

#include <bfiles.h>

#include <bstrings.h>

#include <dir.h>

#include <dos.h>

extern struct _address
int t ime

char eveni53;

int datas

int dur;

int channel;

struct _address ¥next}
struct _address *prior;

3 list_entry;

extern struct _address *¥startg
extern struct _address ¥%lastj
extern struct _address ¥infoj

extern char drives

char temp_namel287];

BMENU *Lmenuj

char song_namel2813

char dinl[303L1313

int count, Dnumber;
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struct dfree *df;

file()
{
for(is { intro()}

switch(menui()) {

case 0: load()i return;j
case 1: save() return;g
case 2: re_name()} returns
case 3: ch_dir(); returnj
case 4: break;

case 5: returng

3

save ()
{
FILE *fp;
jf(tstrcmp(song_name, “"no_name")) re_name();
if(!'strcmp(song_name,temp_name)) {
error(“Can't Save file <no_name> Press ESC")3
return; 3
if((fp=fopen(song_name, "wb"))==NULL) {
error(" Can't open file. Press <ESC>"};
return;g
3
bwindow(22,1," Saving Editor File ")}
info=start;j
while(info) {
fwrite(info,sizeof(struct _address),1,fp)}

info=info->next;



42

fclose(fp)l;
sccurset(7,71) 3 printf(“%SdK",disk_free());

wnout ()3

3

load (>

{
struct _address. ¥temp = NULL3
FILE %fp3

start = last = NULL3
CURSOR_OFF3
if(get_din()) {
if(load_menu() == 110) returnj
if((Fp=fopen(din[count],"rb"))==NULL) {

error(" Cant' open file. Press <ESC>")

returnj
3
while(start) {

jnfo=start->next;

free(info);

start=infoj
3
bwindow(22,1," Loading")j
start=(struct _address *) malloc(sizeof(struct _address));
if(tstart)

error(" Out of memory. Press <ESC>")3

return;
3
info = startj
while(!feof (fp))

if(t1 '= fread(info,sizeof(struct _address),1,fp)) break}

info->next=(struct _address ¥) malloc(sizeof(struct _address));

if(tinfo->next) {
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error(" Out of memory. Press <ESC>");

return;

3

info->prior=temp;}
temp=info;i

info=info->next;
3
temp->next=NULL}
last=temp;
start->prior = NULL;
fclose(fp)y
wnout ()3
strcpy(song_name,dinflcount 1)}
drive = 'A'+getdisk()};

Jelse error("Not Found \\%.DIN Press

re_name()

{

BWINDOW *pwin;

BORDER bord;

WHERE location;g

jint mode, columns, act_page;}
int scangj

strcpy(temp_name, song_name);

pwin = wncreate(1,30,CYAN);

if(pwin == NIL) returns
bord.type = BBRD_SSSS | BBRD_TCT;
bord.attr = MAGENTA;S

1

bord.ttattir REVERSE;

"o
s

bord.pttitle * Enter song name

it

location.dev

i

location.page act_page;

<ESC>")}

scmode (&mode, &columns,&act_page);
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location.corner.row 63
ljocat ion.corner.col = 233
wndsplay(pwin,&location,&bord)j
sccurset (6,24) 3 eget (song_name) ;
stpcvt(song_name,RWHITE | TOUP) s
strcat(song_name, " .DIN");
jf(strlen(song_name) < 5 {i strlen(song_name) > 12)
{ if(strlen(song_name)>12)
error(" Invalid song name. Press <ESC>")i
strcpy(song_name,temp_name)i 1} else drive = 'A'+getdisk()!

wnremove(pwin) i

wndstroy(pwin) ;

clear()

start = last = NULLj
while(start) {
info=start->next;
free(info);

start=infoj

error(message)

char messagel341];

{
char buffer{80131[011L27];
virdrect(22,0,18,79,&bufferl031L01(0],CHAR_ATTR) 3
CURSOR_OFF;
sccurset(22,44)
scattrib(BLACK,15,' ',35);

sccurset(22,44); printf(message)}
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do { 3} while(getch() '= 27)3
viwrrect(ZZ,O,13,79,&buffer[0][0][03,0,0.CHAR_ATTR);

int get_din()
{
struct ffblk ffblk;
int dones
Dnumber=0;3;
done = findfirst("\%.din",&ffblk,0);
if(tdone) {
while(!done) {
sbrcpy(din[DnumberJ,ffblk.ff_name);
done=findnext (&ffblk); Dnumber++;
jf(Dnumber>30) return Dﬁumber;
3

3 return Dnumber;

int load_menu()
£
BORDER bord;

WHERE locations

int mode, columns, act_page;

int cursor_was_off, cursor_row, cursor_col, high, lowj
int irow, lcol, ercode, ch, keycode}

/¥ chsar first} */

Lmenu = mncreate(8,60,REVERSE,CYAN,NORMAL,NORMAL)}
if (Lmenu == NIL) exit(0);
lrow=03 1lcol=03
for(count=0;counb(Dnumber;count++) {
/* first=dinfcountl[0]1} */

if (NIL == mnitmkey(Lmenu,1row.lcol,MN_NOPROTECT,din[count],
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won MN_SELECT)) exit(0)}
lcol += 153 if(1col1>=60) £ 1col=0; lrow++; 3

3
bord.type = BBRD_SSSS | BBRD_TCT;
bord.attr = REVERSE;

bord.ttattr = REVERSE;
switch(getdisk()) {

case O: bord.pttitle = " AI\\*%.,DIN "3 break}
case 1: bord.pttitle = " B:\\*¥.DIN "3 break;
case 2: bord.pttitle = " C:\\%.DIN "3 break;
case 3: bord.pttitle = " D:\\%.DIN "3 break}
3
location.dev = scmode(&mode,&columns, &act_page)}
location.page = act_page;
location.corner.row = 73
jocat ion.corner.col = 103
cursor_was_off = sccurst (&cursor_row,&cursor_col,&high,&low)}
if (NIL == mndsplay(Lmenu,&location,&pord))
exit(0)}
ercode = mnread(Lmenu, irow, lcol,&lrow,&1col,

&ch,&keycode,MN_DESTROY)}
sccurset(cursor_row,cursor_col);
scpgcur(cursor_was_off,high,low,CUR_NO_ADJUST);

count = ((lrow%4) + (lcol/15))3

if(ercode == 110) count = 110} return count}
3
ch_dir()
{

int Crow, Ccol}
BMENU *Cmenuj
BORDER bord;

WHERE location;j
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int mode, columns, dct_page;
int cursor_was_off, cursor_row, cursor_col, high, low;
int ch, keycode;

Cmenu = mncreate(1,18.CYAN,REVERSE,NORMAL,NORMAL);
if (Cmenu == NIL)

return b_wnerr}

if (NIL == mnitmkey(Cmenu,0,0,MN_NOPROTECT,

* A$\\ ","aA" ,MN_SELECT)) return b_wnerr3
if (NIL == mnitmkey(Cmenu,0,6,MN_NOPROTECT,

“ B:\\ ","bB",MN_SELECT)) return b_wnerr;
if (NIL == mnitmkey(Cmenu,0,12,MN_PROTECT,

" C:\\ ","cC"yMN_SELECT)) return b_wnerr;
bord.type = BBRD_SSSS i BBRD_TCT3 :

bord.attr GREEN | INTENSITY;
Crow = 03 Ccol = (6%getdisk());

switch(getdisk()) £

case O: bord.pttitle = " A:\\ "3 breaks}

case 1: bord.pttitle = " B:\\ "3 break}

case 2: bord.pttitle = " C:\\ "3 breék;

3

bord.ttattr = REVERSES

location.dev = scmode (&mode,%&columns,&act_page);
Tocation.pa¢ge = gct_page:

location.corner.row = 6}

location.corner.col = 103

cursor_was_off = sccurst(&cursor_row,&cursor_col,&high,&low);
if (NIL == mndsplay(Cmenu,&location,&bord))

return b_wnerr;i
mnread(Cmenu,Crow,Cool,&Crow,&Ccol,&ch,&keycode,
MN_DESTROY | MN_UNKNOWN_BEEP);
setdisk(Ccol/6); drive = 'A'+(Ccol/6)
sccurset (7,71)3 printf(“%SdK",disk_free());

sccurset (cursor_row,cursor_col)j



48

scpgcur(cursor_was_of?,high,low,CUR_NO_ADJUST);

jint disk_free()

{
unsigned d_free;
int° clustor, byte_per_sec, sec_per_clus}
int Kb_per_c;

getdfree(o, daf) s

clustor df->df_availj

byte_per_sec = df->df_bsec;

H

sec_per_clus df->df_sclus;
Kb_per_c = ( byte_per_sec % sec_per_clus / 1024
d_free = (Kb_per_c % clustor);

return d_frees



#include
#include
#include
#include
#include
#include
#include

#include

<stdio.h>
<stdlib.h>
<string.h>
<ctype.h>
<bstrings.h>
<bvideo.h>
<bkeybrd.h>
<bwindow.h>

extern struct _addre

int time;

char evenl51;

int dataj

int dur;

int channel}
struct _address
struct _address

3 "1list_entry;

extern struct _sddre
extern struct _addre
extern struct _addre
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Tisunsn EDIT.C

ss {
*next s
*¥prior;

sg *%starts
ss ¥last;
ss ¥infoj

extern char song_namel 281, date_responsel 3033

int next_time;

edit ()
{

int

i3

CURSOR_OFF;

for (s

3) { intro(

switch(menu2())

case O

enter ()}

)3
{
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CURSOR_OFF; vidspmsg(12,59,CYAN,BLACK," Edit D

for(i=133i<=183i++) §cclrmsg(i,44,85); break}

case +1¢ delete()} break}
case 2! view()} break}
case 3: search()} break;
case 4: clear ()} break}

case 5t copy_block ()}

CURSOR_OFF3 vidspmsg(12,59,CYAN,BLACK," Edit "J3
for(i=133i<=183i++) scclrmsg(i,44,35)3 break}
case b: returnj

3

enter ()

{
struct _address *%dls_store()}
int i, off_time, temp_ch, temp_dur;
char temp_evenl5];
vidspmsg(12,59,BLACK,WHITE," Edit "3
for(i=133i<=173i++) scclrmsg(i,44,34);

for(3s) { \
for(i=133i<=173i++) scclrmsg(i,48,27)3
info=(struct _address ¥)malloc(sizeof(list_entryl));

if(tinfo) {

error(" Out of Memory. Press <ESC>")3
returnj
3
if(tinput_time()) return;i
‘off_time = info->timej

if(!input_even()) returng

strcpy(temp_even.info—)even);

if(Vinput_data()) returnj
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if( strcmp(info->even,"PRO") &%

strcmp(info->even, "VOL") 28 stremp(info->even,"SUS!"))

{

if(Vtinput_dur()) returng

temp_dur = info->dur;

3 else info->dur = 03
if(tinput_ch()) returnjg
bemp_ch = jnfo->channel}

start = dls_store(info,start)l;

if( stremp(info->even,"PRO") &%&

strcmp(info->even, "VOL") 2% strcmp(info->even,"SUS!")) €

info=(struct _address %)malloc(sizeof(list_entry));

if(tinfo) {

error(" Out of Memory. Press <ESC>")i

returnj

3
next_time = (off_timé'+ temp_dur)
info->time = (next_time -1)3

strcpy(info->even,temp_even);

info->data = 03

info->dur = 03
info->channel = temp_chj
start = dls_storg(info,start);

3 sccurset(18,44); printf("Next time -> %—-6d

copy_block ()

£

",next_time);

struct _address *#dls_store(), ¥find(), *¥block}
int i, time, new, begin, stop, target, data, dur,
char even[ 5], bstart{61], bstop[ 63, btargeti 613

videpmsg(12,59,BLACK,WHITE," Edit "3

channel}
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for(i=133i<=183i++) scclrmsg(is44,34)3
CURSOR_ON;3

sccurset(13,44) printf("Enter Block START: ")}
eget (bstart)} if(!bstart(0]) returnj

begin = atoi(bstart);

sccurset(14,44); printf(“Enter Block STOP : ")
eget (bstop); if({bstop[OJ) returns

stop = stoi(bstop)}

ijf(begin > stop) {

error(" Invalid parameter. Press<ESC>")} returnj 3
sccurset(15,44)3 printf("Enter TARGET timet: ")
eget (btarget) if({btargetl01) return;g
target = atoi(btarget);

new = (target-begin)l}

info = find(beginl;

for(i=beginii<=stopsit+) { -
while(info->time == i) {

block = infoj}

time = info->time}

stpcpy(even,info—>even);

data = info—->dataj
dur = info->dur;
channel = info->channel;

info=(struct _address *)malloc(sizeof(]ist_entry));
if(tinfo) £

error(" Out of Memory. Press <ESC>");

return; I

info->time = (time + new)}

strcpy(info—)even,even);

info->data = dataj

info->dur = durj

info->channel = channelj

start = dls_store(info,start);
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info = block;s
info = info->next;
3

int data_test(number)

char number[ 1013

{
int i3
if(strlen(number) > 6) {
error(" lInvalid Data. Press<ESC>")3 return 1§ 3
for(i=0;i<strlen(number)ji++) ¢
if(lisdigit(number[il)) {
error(" Invalid Data. Press<ESC>")3 return 13 3 3
i £(65000-atoi (number) < 0) £
error (" Data Over Limit. Press<ESC>">3; return 1§ 37
return O3

}

int command_test(even)

char evenl[ 101313

{
if(tstrcmp(even, “PRO")) return O3
if(1strcmp(even,"VOL")) return (0]
if(tstrcmp(even,"SUS")) return 03

if(!strcmp(even,"SUS!")) return O}

if(tstrcmpleven,"C1")) return O3
if(!'strcmpleven, "C2")) return O}
if(1strcmp(even,"C3")) return O}
if(t'strcmp(even,"C4")) . return 03
if(tstrcmp(even,"C5")) return O3

if(tstrcmp(even, " C6")) return O3
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if(!strcmpleven,"D1")) return
if(!istrcmp(even, "D2")) return
if(tstrcmp(even, *D3")) return
if(tstrcmp(even, "D4")) return
if(!'strcmpl(even, "D5")) return
if(tstrcmpl(even,"E1'")) return
if(tstrcmpleven,“"E2")) return
if(!strcmp(even,"E3")) return
if(istrcmp(even, "E4")) return
if(!'strcmpl(even,"E5")) return
if(!strcmp(evep,“Fl")) return
jf(tstrcmp(even, "F2")) return
if(tstrcmp(even, "F3")) return
if(tstrcmpleven,"F4")) return
if(!strcmp(even,“FS")i return
if(tstrcmp(even,"G1")) return
if(!strcmp(even,"G2")) return
if(tstrcmp(even,"G3")) return
if(!'strcmpleven, "G4")) return
if(tstrcmpleven,“G5")) return
if(tstrcmp(even, "A1")) return
if(tstrcmpl(even, "A2")) return
if(!'strcmpl(even, "A3")) return
if(!strcmpl(even, "A4")) return
if(tstrcmp(even,"A5")) return
if(tstrcmp(even,"B1")) return
if(!'strcmp(even, "B2")) return
jf(!'strcmpl(even, "B3")) return
ifﬂ!strcmp(even,"84")) return
if(!strcmp(even, "B5")) return

if(tstrcmpleven,"C1#")) return
if{l'strcmp(even, "C24#")) return

if(istrcmp(even, " "C34#")) return
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if(!'strcmp(even, "C4#")) return O3
if(1strcmp(even,"C5#")) return 03
if(tstrcmp(even, "D1#")) return 03
if(tstrcmp(even,"D2#")) return Oj
if(!strcmp(even,"DS#")) return O3
if(tstrcmp(even, "D4#")) return O3
if(!strcmp(even,"DS#h)) return 0O}
if(!'strcmp(even, "F1#")) return O
if(lstrcmp(even, "F2#")) return 0O}
if(itstrcmp(even, "F3#")) return 03
if(tstrecmp(even,"F4#")) return 0}
if(itstrcmp(even, "F5#")) return 03
if(tstrcmp(even,"G1#")) return 03
if(tstrcmp(even, "G2#")) return 0O}
if(tstrcmp(even, "G3#")) return O}
if(tstrcmp(even, "G4#")) return O3
jf(tstrcmpl(even,"G5&#")) return O3
if(!'strecmp(even, "A1#")) return O}
if(tstrcmp(even, "A2#")) return O}
jf(tstrcmp(even, "A3#")) return O3
if(tstrcmp(even, "A4#")) return O3

if(!strcmp(even, "A58")) return O3

error(" Invalid Command. Press <ESC>")3

return 13

int input_time()

{

char t+imel 101313

do { CURSOR_ON;3
scclrmsg(13,50,28)3

sccurset(13,44) 3 printf("time -> ")

ifteget(time) i ', imel01) return O3
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stpcvt(time,RWHITE) 3
3 while( data_test(time) )3
info->time = atoi(time);

return 13

jnt input_data()

A
char datg[lO];
do ¢ CURSOR_ON3
scclrmsg(15,50,28)
sccurset (15,44); printf(“data -> ")j
if(eget(data)) return 0}
if(tdataf0]) £ info->data = 643 return 13§ 3
stpcvt(data,RWHITE) §
if(atoi(data) > 128) error(" Data Over Limit. Press<ESC>")}

3 while( data_test(data) il atoi(data) > 128)3

info->data = atoi(data);}

return 13

int input_dur()
{
char durl(103J;
do { CURSOR_ON;
scclrmsg(16,50,28) 3 .
sccurset (16,44); printf("durr -> ")
jf(eget (dur)) return 0O}
stpcvt (dur,RWHITE) ;
3 while(data_test(dur) |1 (tdurl03) )3
info->dur = atoil(dur)}

return 13
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int input_chQ)
{
char chl[ 1013
do { CURSOR_ON3
scclrmsg(17,50,28)3
sccurset (17,44) 3 printf(*chan -2 ")
jif(eget(ch)) return 03
if(tchl0J) {‘info->channel = 03 return 1§ 3
if(chf01==27) return 03
stpcvt (ch, RWHITE) §
if(atoil(ch) > 15) errord(" Invalid Channel. Press<ESC>")3j
3 while(data. test(ch) i1{ atoi(ch) > 15)3
info->channel = atoil(ch);j

return 13

int input_even()
{
char templ[ 10133
do {
CURSOR_ON3
scclrmsg(14,44,35)3
sccurset (14,44);
printf("Even -2 “)3
if(egeb(temp)) return O3
stpcvt(temp,RWHlTE i TOUP)
3 while(command_test(tempi);
strcpy(info—>even,temp);

return 13}

int eget(data)

char datal1033
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{
char temp;
int i=0, codej
for(3s) £
do {
temp = getch();
code = kbscanof(temp);
if(code==255) temp = getch()
3 while(code == 255)3
jf(temp == 27) return 13
if(temp == ‘\p') { datal il = NULL§ return 03 3
if( (temp == '\b') && i>0 ) { printf("\b \b"); i--3} datalil=""
if(i==8) printf("\a");
else {
if(isprint(temp)? £
if(1(temp==°'." Ii temp=='3:')) {
printf("%c",temp);
datalil = temp;s
j++3
3
3
3
3
3
delete()
{

struct _address *¥find(), *¥find_dur();
int sy, off}

get_data(6,28," Enter time éo delete ")
if(tdata_responsel0]) return;j

s = atoi(data_response)}

info=find(s)}
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off = (info->time + info->dur -1)3
if(info) {
if(start==info) {
start=info->next;
if(start) start->prior=NULL}

else last=NULL}

3
else <
info->prior->next = info->next:
if(info '= last)
info->next->prior = info->priorj;

else
jast=info->prior;
3
free(info);
3
inéo=find_dur(off);
if(tinfo->dur) {
if(info) £
jf(start==info) {
start=info->next;
if(start) start->prior=NULL;

else last=NULL;

3
else {
4nfo->prior->next = info->next;}
jf(info !'= last)
jnfo->next—->prior = info->prior;}
else

last=info->prior;
3}

free(infol; 3
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3
struct _address *¥find(time)
int timej
{
info = startj
while(info)
if(info->time == t.ime) return infoi
info=info->next;
3
error(" Not found ! < Press ESC >")j

return NULL3

struct _address %find_dur(time)
int t imes
{
info = startj
whileCinfo) {
jf(info->time == t ime) return info}
info=info->next;
3

return NULL;

search()
{
BWINDOW ¥pwin;
BORDER bord;
WHERE locationg
int time, mode, columns, act_page, liney
char Vbuffer[ 80102510213
struct _address *find ()3

virdrect(0,0,24,79,&Vbuffer[0][03[0],CHAR_ATTR);
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pwin = wncreste(18,40,CYAN)

if(pwin == NIL) returnj
bord.type = BBRD_NO_BORDER;}
bord.attr = MAGENTA;
bord.ttattr = REVERSE;

location.dev somode(&mode,&columns,&act_page);

locat ion.page act_page}

location.corner.row = 43

1

jocation.corner.col 13

line = 13

get_data(7,6," Enter time to Find ")}
jf(1data_responsel01) returng

time = atoi(data_response);
if(t'Cinfo=find(timel)) returng

else {
wndsplay(pwin,&]ocation,&bord);

viwrrect(0,0,24,79,&Vbuffer[03[0][0],0,0,CHAR_ATTR);

CURSOR_OFF3

time) {

]

while(info->time
wnprintf(*%6d %c " jnfo->time,179)3
wnprintf("%5s %c “, info->even, 179)3
wnprintf("%5d %c “,info->data,178);
wnprintf("%5d %c v, info->dur,179)3

wnprintf("%2d “,info-)channel,l?Q):

line++3
if(line == 20> {
line=1; error2(" press any key to continue.
3
info = info->next;
jf(info->time == time) wnprintf(*\n");
3

utspkr(262); utsleep(3); utspkr(0);

error2(" End of Listing <press any key?> Yeuss
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wnremove(pwin) 3

wndstroy(pwin);

display(info)

struct _address ¥infoy

{
printf("\ntime: %d ",info->time)l;
printf("even: %s *,info->even);
printf("*datas: %d v, info->data)}
printf("durr: %d ., info->dur);
printf("chan: %d \n", info->channel)j

3

view()

{

BWINDOW #*pwing

BORDER bord;

WHERE ljocation}

int mode, columns, act_page, lines

char Vbuffer{8031[2510213
virdrecb(o,O,24,79,&Vbuffer[0)[0][0],CHAR_ATTR);
pwin = wncreate(19,40,CYAN);

if(pwin == NIL) return;

bord.type BBRD_NO_BORDER;

bord.attr MAGENTA}

1

bord.ttattr REVERSE}

location.dev scmode(&mode,&columns.&act_page);

location.page act_pagdge;
jocation.corner,row = 43
ljocation.corner.col = 13

line = 13
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wndsplay(pwin,&location,&bord)}
viwrrect(0,0,24,79,&Vbuffer{01L01[01,0,0,CHAR_ATTR)
info = start}
CURSOR_OFF3
while(info)
{

wnprintf("%6d %c ", info->time,179)}

wnprintf("%5s %c ", info->even,1798)3

wnprintf("%5d %c ", info->data,1738);

wnprintf("%5d %c v, info->dur,178)

wnprintf("*%ad % info->channel,179);

line++;
if(line == 20) (
l1ine=1§ error2(" press any key to continue.
3

if(t(info=info->next)); else
wnprintf("\n");
3
utspkr(262); utsleep(3); utspkr(0);
error2(" End of Listing <press any key> ")
wnremove(pwin)}

wndstroy(pwin);

error2(message)

char messagel 6013

{

char buffer[8031L11023]3
virdrect(za‘o,1,79,&bu€€er[0][0][03,CHAR_ATTR);
CURSOR_OFF}
vidspmsg(23,0,BLACK,15,message)
getch()}
viwrrect(23,0,1,79,&%bufferf01L03[0],0,0,CHAR_ATTR) j
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struct _address #dls_store(i,top)
struct _address ¥ij

struct _address ¥top;

{
struct _address ¥old, *p;
if(last==NULL) {
j->next=NULL}
i->prior=NULL;
last=13
return i}
3
p = topi
old = NULL3
while(p) {
if(p->time < i->time) (
old = p;

p = p->next;
3
else {
if(p->prior) {
p->prior—->next=ij;
i->next=p3
j->prior = p->prior;
p->prior = ij
return top;
3
i->next = p3

+i->prior = NULL;

|
vy
-e

p->prior
return is

3
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3

old->next = i3

i->next = NULL3
i->prior = oldj
last = i3

return start;
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Tusunsan PLAY.C
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <butil.h>
#include <bvideo.h>
#include <midi.h>

char drive;j
int tempo, _rhythm, song_point, loop, def_chj
char data_responsel 3013
long last_ticky tick;
struct _address ¢
int time}

char evenl51;

int dataj

int dur}

int channel}

struct _address %next}
struct _address ¥priorj

3} list_entry;

struct _address ¥start;
struct _address %*last}
struct _address ¥info;j

extern char song_namel281]3

void program_ch(), note_on()}

play ()
{
CURSOR_OFF3
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vidspmsg(24,1, INTENSITYiGREEN, BLACK,

“Play / Tempo / Voice / Channel / Rhythm /7 Quit ?");

for(3s) £ intro()}

switch(toupper(getch()}) {

case 'P': bwindow(4,46," PLAYING");
to_midi()3s stop()} break}
case 'T': get_tempo(); bresk;
case 'R': if(!_rhythm) _rhythm = 1j else _rhythm =
case 'V': voice() break;
case 'C': channel () break}
case ‘'Q°': CLS; returns
3
3
3
to_midi ()
{
info = start;
song_point = last_tick = O3
if(_rhythm) { START; I
while(info)
{
do £
utgetclk(8&tick); I while(tick == last_tick);
last_tick = ticks
POLL: if(song_point == info->time) {

0

®
4

break
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table(info->data,def_ch);
info = info->next; goto POLL; 1}
if(_rhythm) { CLOCK; 3

song_point++;

void program_ch(number,channel)
int numberj
{
check} outportb(data_port,_program_ch + channel)}

check} outporbb(data_port,number);

void note_on(note, velocity s,channal)

int note, velocity, channalj

{
check} outportb(data_port,_note_on + channal);
check} outportb(data_port,note);
check} oubportb(data_port,velocity);

3

all_note_off(channel)
int channel;
{
check} outportb(data_port,_alI_note_off + channel);

check; outportb(data_port,0)3

volume(vol,channel)
int vol, channel;

{

check; outportb(data_port, _control_ch + channel);
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check} outportb(daba_port, 73%

check} outportb(daba_port,vol);

sustain(sus, channel)

int sus, channelj

{
check} outportb(data_port, _control_ch + channel)}
check} outportb(daba_port, 64) 3
check} outportb(data_port,sus);
3
stop()
{
int i3
if{_rhythm) { STOP; 3
for(i=03i<=15;3i++) all_note_off(il}; wnout ()3
3
intro()
{
sccurset (4,61) 3 printf(" %c: %—139".drive,song_name);
sccurset (10,6103 if(_rhythm) printf(“Rhythm: ON ")
else printf ("Rhythm: OFF") 3
sccurset(iO,SZ):.printf("%sd",tempo);
sccurset (7,533 printf(”%Zd".def_ch);
3

int table(_data._channel)
int _data, _channel;

{

char ch;

if(!strcmp(info—>even."PRO")) {program_ch(_data,_channel);return;}



P(!strcmp(info—>even,"VOL")) {

Pk!strcmp(info—>even,
r(tstrcmp(info->even,
F(tstremp(info->even,
f(1strcmp(info->even,
fF(istrecmp(info->even,
f(1stremp(info-2>even,
f{tstrcmp(info->even,
f(!strcmp(info->even,
f(tstrecmp(info->even,
f(istrecmp(info->even,
f(istrcmp(info->even,
f(istrcmp(info->even;
f(tstrcmp(info->even,
f(tstrcmp(info-—>even,
fF(tstremp(info—->even,
f(tstrcmp(info->even,
f(!'strcmp(info->even,
f(1strcmp(info->even,
 f(!strcmp(info->even,
i f(tstrcmp(info->even;
i f(tstrcmp(info->even,
if('strcmp(info->even;
if(!qtrcmp(info->even,
if('strcmp(info->even,
if('strcmp(info->even,
if(1strcmp(info->even,
if(tstrcmp(info->even,
if(itstrcmp(info->even,
if(tstrcmp(info->even,
if(!stremp(info->even,
if('stremp(info->even,

if(tstrcmp(info->even,

nSUS™))
NSUS ")) {
“LOOP"))
nC1v)) €
ng2y) {
wgamy) {
ncan))
nc5")) €
nCE"Y) £
“Di1v)) £
np2)) €
“Dp3")) €
"Dav)) £
“D5*)) €
wE1")) €
WE2')) L
WE3")) €
WE4")) £
MEB*)) €
wE1¥)) €
WF2M)) €
WF3")) €
nF4")) {
"F5")) €
“G1')) €
nG2")) €
“G3")) £
nG4")) €
nGE")) €
nALYY) €
nAZ")) €
wA3Y)) €
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volume(_data, _channel)j returnj 3

sustain(_data, _channel)j return; 3

sustain(_data, _channel)} return; 3

returnjg
note_on(_Cl,_daba,_channel);
noté_on(_CZ,_data,_Channel);
note_on(_CS,_data,_channel);
note_on(_C4,_data,_channel);
noteron(_CS,_daba,_channel);
note_on(_CG,_data,_channel);
note_on(_Dl,_data,_channel);
note_on(_Dz,_data,_channel);
note_on(_DS,_data._channel);
note_on(_D4,_data,_channel);
note_on(_DS,_data,_channel);
note_on(_El,_data,_channel);
noté_on(_Ez,_data,‘channel);
note_on(_EB,_data,_channel);
note_on(_E4,_data,_channel);
note_on(_ES,_data,_channel);
notefon(_Fl;_data._channel);
note_on(_FZ._data,_channel);
note_on(_FS,_daﬁa,;channel);
note_on(_F4,_data,_channel);
note_on(,FS,_data,_channel);
note;on(_Gl,_data,_channel);
note_on(_GZ,_data,_phannel);
note_on(_GS,_data,_channel);
note_on(_G4,_data,_channel);

note_on(_GS,_data,_channelY;

.note_on(_Al,_daba,_channel);

note_on(_AZ,_data,_channel);

note_on(_AS,_data,_channel);

return;i
return;g
returnj
returng
return;j

return;

returni.

return;i
returnj
returni
returnj
returnj
returnj;
return;j
returnj
returns
returnj
return;s
return;j
returnj
return;
return;
returnji
returnt
return;
returng
return;i
returnj

returns
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F(!strcmp(info—>even,"A4")) { nobe_on(_AA,;data,_channel);~return;
F(!strcmp(info—)even,"AS")) { note_on(_AS,_data,_channel); returnj
f(!strcmp(info—>even,"Bl")) { note_on{_Bl,_data,_channel); returnj
f(tstrcmp(info->even,"B2")) { note_on(_BZ,_data,_channel); return;g
f(tstrcmp(info->even, "B3")) { note_on(_B3,Tdata,_channel); return;j;
f(tstremp(info->even,"B4")) { note_on(_B4,_data,_channel); returng
f(!strcmp(info—)even,"BS")) { note_on(_BS,_data,_channel); returng
F(!strcmp(info—)even,"Cl#")){note_on(_C10,_data,_channel); returns
f(!strcmp(info—)even.“CZ#")){note_on(_CZO,_data,_channel); return;s
f(!strcmp(info—)even,"CS#")){note_on(_CSO,_data,_channel); return;
f(!strcmp(info—)even,"C4#")){note_on(_C4o,_data,_channel); return;j
f(!strcmp(info—)even,"CS#")){note_on(_CSO,_data,_channel); return;
f§!strcmp(info—>even,“D1#")){note*on(_Dlo,;data,‘channel); returns;
f(!strcmp(info—)even,"DZ#")){note_on(_DZO,_data,_channel): return;j
‘f(!strémp(info—>even,"03#")){note_on(_D3o,_data,_channel); returnj
Lf(!strcmp(info—)even,"D4#")){noteéon(_D4o,_data,_channel); return;i
if(!strcmp(info—>even,"D5#")){note_on(_DSO,_data,_channel); returnj
if(!strcmp(info—>even,"Fl#")){note_on(_Flo,_data,_channel); return;i
if(!strcmp(info—>even,"F2#")){note_on(_FZO,_data,_channel); returnj
if(!strcmp(info—>even,"F3#")){note_on(_Fso,_data,_channel); returnj
if(!strcmp(info—>even,"FA#")){note_on(_F4o,_data,_channel); returnj;
if(!strcmp(info—)even,"FS#")){note_on(~F50,_data,_channel); returnj
if(!strcmp(info->even,“Gl#")){note_on(_Glo,_data,_channel); returnj
if(!strcmp(info—>even,"G2#")){note_on(_GZO,_data,_channel); return;j
if(!strcmp(info—>even,“G3#")){note_on(_GSO,_data,_channel); retunrns;
if(!strcmp(info—>even,"G4#")){note_on(_G4o,_data,_channel); returnj
if(!strcmp(info—>even,“GSﬁ"}){note_on(_GSO,_data,_channel); return;i
if(!strcmp(info—>even,"A1#“)){note_on(_Alo,_data,_channel); return;s
if(!sbrcmp(info—)even,"AZ#")){note_on(_AZO,_data,_chaﬁnel); returng
if(!strcmp(info—)even,"AS#")){note_on(“A3o,_data,_channel); returns
if(!strcmp(info—)even,"A4#")){note_on(_A4o,_data,_channel); returnj
if(!strcmp(info—>even,"A5#")){note_on(_ASO,_data,_channel); return;g

stop ()3 scpclr()}
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display(info);

Even...

program

printf("%s Not save or Save ? [y/nl ",song_name);

do { ch = toupper(getch())}
switch(ch) {
case ‘'Y': save()} break;
case ‘N': break; 3
3 ‘while(ch != 'Y' && ch != 'N')3

gquit(J;

get_tempo()

£

int x3

get_data(6,10," Enter new Tempo ")j
if(tdata_responsel0]) returnj;

x = atoi(data_response)i

if(x < 20 {4 x > 200)

error(" Out of range 20-200. Press <ESC>")}

else tempo = X3§

set_8253(tempo) ;

set_8253(speed)

int speed;

{

unsigned time;

time = (50000/speed)*24 + 55303
outportb(0x43,0x36)3
outportb(0x40,time % 256);

outportb(0x40,time / 256)

abort...")
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channel ()}

€

int x3

get_data(6,10," Enter working Channel "){
jf(1datas_responsel0]) returnj

x = atoi(data_response)}

if(x < 0 i x > 15)

error(" Out of range 0-15. Press <ESC>")j

else def_ch = x3
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TUsunsy VOICE.C

#include <dos.h>

#include <midi.h>

#include <stdio.h>

#include <butil.h>

#include <bscreens.h>

#include <bmenu.h>

extern int def_chji

int Vrow, Vcolj

voice()

{

BMENU *Vmenuj
BORDER bord;

WHERE locat ion;

int mode, columns, act_page;
int cursor_was_off, cursor_row, cursor_col, high;
int ercode, ch, keycode;

Vmenu = mncreaté(B.ZQ,REVERSE,CYAN,NORMAL.NORMAL);
if (Vmenu == NIL)

return b_wnerr;
if (NIL == mnitmkey(Vmenu,0,0,MN_NOPROTECT,

“JAZZ ORGAN w o wijJ*,MN_SELECT ) return b_wnerrs
if (NIL == mnitmkey(Vmenu,1,0,MN_NOPROTECT,

“PIPE ORGAN ","Pp",MN_SELECT‘)) return b_wnerr;j

if (NIL = mnitmkey(Vmenu.Z,O,MN_NOPROTECT,

“STRINGS “,"sS“,MN;SELECT)) return b_wnerr3
if (NIL == mnitmkey(Vmenu,3,0,MN_NOPROTECT,

*BRASS 1 ".“bB",MN_SELECT)) return b_wnerr}
if (NIL == mnitmkey(Vmenu,4,0,MN_NOPROTECT,

*"BRASS 2 ","bB",MN_SELECT)) return b_wnerrgi

if (NIL == mnitmkey(Vmenu,5,0,MN_NOPROTECT,

low;}
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“BRASS&CHIMES","bB" {MN_SELECT)) return b_wnerrj

if (NIL == mnitmkey(Vmenu,6,0,MN_NOPROTECT,
"CLARINET “,"cC",MN_SELECT)) return b_wnerr;
if (NIL == mnitmkey(Vmenu,7,0,MN_NOPROTECT,
“"CALLIOP " "sC",MN_SELECT)) return b_wnérré
if éNIL == mnitmkey(Vmenu,O,14,MN_NOPROTECT,
"PI1ANO ", "pP*,MN_SELECT)) return b_wnenrr;
if (NIL == mnitmkey(Vmenu, 1, 14,MN_NOPROTECT,

“ELEC. PIANO ","eE",MN_SELECT)) return b_wnerr;
ijf (NIL == mnitmkey(Vmenu,Z,14,MN_NOPROTECT,
“"HARPSICHORD ","hH",MN_SELECT)) return b_wnerr}

if (NIL == mnitmkey(Vmenu,S,14,MN_NOPROTECT.
“VIBES v, vV ,MN_SELECT)) return b_wnerr;
if (NIL == mnibmkey(Vmenu.A.14,MN_NOPROTECT,

“JAZZ GUITAR “,"jd“,MN_SELECT)) return b_wnerr;i

if (NIL == mnitmkey(Vmenu, 5,14, MN_NOPROTECT,

“HAWAI GUITAR","hH'",MN_SELECT)) return b_wnerr; b
if (NIL == mnitmkey(Vmenu,6,14,MN_NOPROTECT,

“MUSIC BOX v, *mM*,MN_SELECT)) return b_wnerr;3
if (NIL == mnitmkey(Vmenu,7,14,MN_NOPROTECT,

“COSMIC w,"cC",MN_SELECT)) return b_wnerr;3
bord.type = BBRD_SSSS { BBRD_TCT i BBRD_BCT;

bord.attr REVERSE}

bord.pttitle " Voice Libary."s

bord.ttattr = REVERSE}

bord.pbtitle * Press ESC to quit "3

bord.btattr = REVERSE}

location.dev = scmode(&mode, &columns,&act_page)j
location.psage = gct_pa¥fde;

locaet ion.corner.row = 63

locat ion.corner.col = 183

cursor_was_off = sccurst(&cursor_row,&cursor_col,&high,&low);

if (NIL == mndsplay(Vmenu,&location,&bord))
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return b_wnerr;3
do {
ercode = mnread(Vmenu,Vrow,Vcol.&Vrow,&Vcol.&ch,&keycode,
MN_ALL_TRANSMIT);
if(Vcol==0) {

switch(Vrow) {

case 0O program_ch(O,def_ch); break}
case 1: program_ch(1,def_ch)} break}
case 2% program_ch(z,def_ch)i break}
case 3 program_ch(3,def_ch)j break}
case 4: program_ch(4.def_ch); break}
case 5 program_ch(5,def_ch)} break}
case 6! program_ch(6,def_ch)j break}
case 7 program_ch(7,def_ch)3 breaks 3

3

el;e {

if(Vcol==14) {

switch(Vrow) £

case O programmch(B,def_ch); break}

case 1: program_ch(Q.def_ch); break}

case 2: program_ch(io,def_ch); break}
case 3 program_ch(ll,def_ch); break;}
case 4: program_ch(lz,def_ch); break}
case 5 program_ch(lB,def_ch); breaks
case 6: program_ch(14,def_ch); breaks

case 7: program_ch(ls,def_ch); breaks 3

3Jwhile(ercode = 110)3
mndstroy(Vmenu) j
sccurset (cursor_row,cursor_col)j

scpgcur(cursor_was_off,high,low,CUR_NO_ADJUSTF;
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TUsunsu MENU.C
#include <stdio.h>
#include <butil.h>
#include <bscreens.h>

#include <bmenu.h>

int row, col, row3, col3, row2, col2j}

/% MATITN MENU */
extern int menu3()
{
BMENU *pmenug
BORDER bord;
WHERE locationg
int mode, columns, act_pages
int ch, keycode;
pmenu = mncreate(l,78,CYAN,REVERSE,NORMAL,NORMAL);
if (pmenu == NILD
return b_wnerr;g
if (NIL == mnitmkey(pmenu,o.S,MN_NOPROTECT,"File",
"fF* ,MN_SELECT)) return b_wnerr}
if (NIL == mnitmkey(pmenu.o,I4,MN_NOPROTECT,"Edit",
"eE" ,MN_SELECT)) return b_wrierr;
if (NIL == mnitmkey(pmenu,o,28,MN_NOPROTECT,"Play",
“pP",MN_SELECT)) return b_wnerrj
if (NIL == mnitmkey(pmenu,o,32,MN_NOPROTECT,"Record",
"pR",MN_SELECT)) return b_wnerrj
if (NIL == mnitmkey(pmenu,0,43,MN_NQPROTECT;"Channel",
"CC".MNPSELECT)) return b_wnerrj
if (NIL == mnitmkey(pmenu,o,SS,MN“NOPROTECT,"lnstru".
*“j1" ,MN_SELECT)) return b_wnerrj}
if (NIL == mnitmkey(pmenu,o.66,MN_NOPROTECT."Quit",
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"gQ",MN_SELECT)) return b_wnerr;}

bord.type = BBRD_SSSS3

bord.attr = GREEN; )

location.dev = scmode(&mode,&columns,&act_page)}
locat ion.page = act_pagdes ‘

l
-
-e

location.corner.row
location.corner.col = 13
if (NIL == mndsplay(pmenu,&location,&bord))

return b_wnerr;
mnread(pmenu,rows,colS,&rowB.&colS,&ch,&keycode,MNwTRANSMIT);

return(col3);

/*¥ F 1 LE M ENU */
extern int menul ()
{
BMENU *Fmenuj A
BORDER Fbord;
WHERE Flocationj
int ercode, ch, keycode, Fmode, Fcolumns, Fact_page}
Fmenu = mncreate(G,14,REVERSE,CYAN,NORMAL,NORMAL);
if (Fmenu == NIL)
return b_wnerr;j
if (NIL == mnitmkey(Fmenu,0,0,MN_NOPROTECT," Load ",
“1L",MN_SELECT)) return b_wnerrj
if (NIL == mnitmkey(Fménu,1,0,MN_NOPROTECT," Save ",
“gS*" ,MN_SELECT)) return b_wnerr;
if (NIL == mnitmkey(Fmenu,2,0,MN_NOPROTECT," Rename ",
"pR*,MN_SELECT)) return b_wnerrj
if (NIL == mnitmkey(Fmenu,3,0,MN_NOPROTECT, " Change dir ",
“cC",MN_SELECT)>) return b_wnerr;
if (NIL == mnitmkey(Fmenu,4,0,MN_NOPROTECT," OS shell "y

“"o0",MN_SELECT)) return b_wnernr;



19

if (NIL == mnitmkey(Fmenu,5,0,MN_NOPROTECT," Quit ",

"qQ" yMN_SELECT)) return b_wnerr}

i

Fbord.type BBRD_SSSS | BBRD_TCT;

Fbord.attr REVERSE;

Fbord.ttattr = REVERSE;

Fbord.pttitle = " File";

Flocation.dev = scmode(&Fmode,&Fcolumns,&Fact_page);
Flocation.page = Fact_page;}

Flocation.corner.row = 13

Flocation.corner.col = 13

if (NIL == mndspley(Fmenu,&Flocation,&Fbord))

return b_wnerr;
ercode = mnread(Fmenu,row,col,&row,&col,&ch,&keycode,
MN_DESTROY);
if(ercode == 110} row=5;

return(row) i

/¥ EDIT M ENU */
extern int menu2()
{

BMENU #*pmenuj

JBORDER Dbord;

WHERE locat iong

int mode, columns, act_page;j
int cursor_was_off, cursor_row, cursor_col, high, low;j
int ercode, ch, keycodej

pmenu = mncreate(7,13,REVERSE,CYAN,NORMAL,NORMAL);

if (pmenu == NIL)
return b_wnerr;j

if (NIL == mnitmkey(pmenu, 0,0, MN_NOPROTECT," Edit- "y
"eE",MN_SELECT)) return b_wnerr;

if (NIL == mnitmkey(pmenu,l,O,MN_NOPROTECT," Delete N

-
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wdp" MN_SELECT)) return b_wnernrj

if (NIL == mnitmkey(pmenu,Z,O.MN_NOPROTECT." View N
wyy*" ,MN_SELECT)) return b_wnerrg

if (NIL == mnitmkey(pmenu,S,O,MN_NOPROTECT," Find - ",
wpF* ,MN_SELECT)) return b_wnerr;j

if (NIL == mnitmkey(pmenu,4,0,MN_NOPROTECT," Clear ",
“cC",MN_SELECT)) return b_wnerr;j

if (NIL == mnitmkey(pmenu.S,O,MN_NOPROTECT,“ Biock Copy ",
“pB* ,MN_SELECT)) return b_wnerr;

if (NIL == mnitmkey(pmenu,6,0,MN_NOPROTECT," Quit ",
“qQ“,MN_SELECT)) return b_wnerr;

bord.type = BBRD_SSSS | BBRD_TCT;

bord.attr REVERSE;
bord.ttattr = REVERSE}

pord.pttitle = " Edit "

location.dev scmode(&mode,&columns,&act_page);

location.page act_psge}

location.corner.row = 13
location.corner.,col = 103
cursor_was_off = sccurst(&cursor_row,&cursor_col,&high,&low);
if (NIL == mndsplay(pmenu,&location,&bord))
return b_wnerr;
ercode = mqread(pmenu,rowz,oolz,&rowz,&colz,&ch,&keycdde,
MN_DESTROY)
sccurset(cursor_row,cursor_col);
scpgcur(cursor_was_off,high.low,CUR_NO_ADJUST);

ijf(ercode == 110) row2 = 63

return{(row2)}
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’ TUsunTN WINDOW.C
#include <bscreens.h>
#include <butil.h>
#include <bwindow.h>
#include <string.h>

#include <bstrings.h>

BWINDOW. *Win3

BORDER Wbords

WHERE Wlocation}

int Wmode, Wcolumns, Wact_pagej

int Wcursor_was_off, Wrow, Wcol, Whigh, Wlow;j

extern char data_responsel 4033

bwindow(locate_ y, locate_x, message)
int locate_y, locate_x;j

char ¥messade;

{
CURSOR_OFF;
wWin = wncreate(l,1+strlen(message),REVERSE);
if(Win == NIL) return;j
Wbord.type = BBRD_S5S5SS3%
Wbord.sattr = CYAN | -INTENSITY;
Wlocation.dev = scmode(&Wmode,&Wcolumns,&Wact_page);
Wlocation.page = Wact_page;
Wlocation.corner.row = locate_y3s
Wlocat ion.corner.col = Joc;te_x;
Wcursor_was_off = sccurst(&Wrow,&Wcol,&Whigh,&Wlow);
wndsplay(Win,&Wlocation,&Wbord);
wnprintf(messége);
3

wnout ()
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{
wnremove (Win)
sccurset (Wrow,Wcol);
scpgcur(Wcursor_was_off,Whigh,Wlow,CUR_NO_ADJUST);_
wndstroy(Win) i

3 .

char *get_data(G_row, G_col, message)
int G_row,G_col}
char messagel3017];
{ -
BWINDOW *wing
BORDER bord}
WHERE location;
int mode, columns, act_page;j
int scanj
win = wncreate(1,30,CYAN);
bord.type = BBRD_SSSS | BBRD_TCT3

bord.attr MAGENTA}S

bord.ttattr REVERSE}

bord.pttitle message;

location.dev = scmode(&mode,&columns,&act;page);
jocation.page = act_page;

'ocation.corner.row = G_rowj;

location.corner.col = G_colj
wndsplay(win,&location, &bord);
wnquery(data_response,sizeof(data_response),&scan);
stpcvt(data_response,RWHITE | TOUP)

wnremove(winl}

wndstroy(win);

return data_response;
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#define

#define

#tdef ine
#def ine
##define
#def ine

#define

#tdef ine
#def ine
#def ine
#define
#def ine

#idef ine

#def ine
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o a
(Lﬁu include file LAUAIAINARINT)

_______________________________________________________ %/
M I DI C O0ODES */

—————————————————————————————————————————————————————— */
—————————————— PORT DEFINITIONS ---—=—==--—=--77"777 */
control_port Ox2Bl1

data_port .0x2BO
——————————————————————————————————————————————————————— */
———————————————— MIDI STATUS e tatatnite bt kit T4
_note_off 0x8BO T EEEEEE LTI I
_note_on 0x80 /% */
_control_ch OxBO /% status byte for channel 0 */
_program_ch 0oxCO /% */

_pitch_wheel_ch OxEO /¥ * k*k k % % Ok £ ¥ %X K X ¥ X XX/

_________________________________________ e — o - ——— */
—————————— SYSTEM REAL TIME MESSAGES -————-——-—"~-"777777 */
_timing_clock OxF8

_start OxFA

_continue OxFB

_stop OxFC

_active_sensing OxFE

_system_reset OxFF
——————————————————————————————————————————————————————— */
——m— e CHANNEL MODE MESSAGES --—-——-—=-—-~——7-77777 */
_81l_mnote_off 1283
——————————————————————————————————————————————————————— */
——————————————— NOTE NUMBER B ettt teteekek bbbl P4



#define
#def ine
#def ine
#def ine
#define
#def ine
#def ine
#def ine
#def ine
#define
#define
##define
#define
##def ine
#def ine
#tdef ine
#define
#def ine
#tdef ine
#def ine
#define
#def ine
#define
#define
#define
#def ine
#define
#def ine
#define
#define
##def ine
#def%ne

#def ine

c2
Cc3
_C4
_C5
Cc6
_Clo
_C2o0
_C3o0
_Céo
_Cbo
D1
b2
_Db3
_D4
_D5
_Dilo
_D20
_D3o
_D4o
_Db5o
E1l
_E2
E3
_E4
_ES
F1
_F2
F3
_F4
F5
_Filo
_F2o0

_F3o

48
60
72
84
86
37
49
61
73
85
38
50
62
74
86
39
51
63
75
87
40
52
64
76
88
41
53
65
77
89

54
66

84
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#define _Fdo 78
#define _F50 90
#def ine G1 43
#define _G2 55
#tdefine _G3 67
#define _G4 78
##def ine G5 91
#define _Glo 44
#define _G20 56
#define _G3o 68
#idefine _G4o 80
#define _GS5o0 82
#define A1 45
#define _A2 57
‘#define _A3 69
##tdefine _A4 B1
#define _AS 83
#idefine _Alo 46
#define _A20 58
#define _A30 70
#define _Ado B2
#define _Abo S4
ttdef ine B1 47
#define _B2 59
#def ine B3 71
#define _B4 83
#def ine B5 95

#define check while(!(inportb(conbrof_port) 2 1))

/% test DO=1 ? if not, ljoop until DO=1 */
sdefine START check; outportb(data_port,_start)
#def ine STOP check} outportb(data_port,_stop5

#def ine CLOCK check} outportb(daba_port,_timing_clock)
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TABLE1

SUMMARY OF STATUS BYTES

STATUS # OF DATA

D7—Do BYTES DESCRIPTION
Channel Voice Messages
1000nnnn 2 Note Off event .
100lnnnn 2 Note On event (velocity=0 Note Off)
1010nnnn 2 Polyphonic key pressure/aftertouch
10!1nnnn 2 Control change
1100nnnn 1 Program change
110Innnn 1 Channel Pressure (Aftertouch)
1110nnnn 2 Pitch wheel change

CHANNEL MODE MESSAGES

101 Innnn 2

Selects Channel Mode

SYSTEM MESSAGES

11110000 bt System Exclusive
11110sss 0to2 System Common
1111t 0 System Real Time
NOTES: i
nnnn: N—1, where N = Channel 4,
i.e. 0000 is Channel 1.
0001 is Channel 2.
1111 is Channel 16.
A Oiiiiiii, data, ..., EOX
Hifiii: Identification
sss: lto?
e 0to7
TABLE Il
CHANNEL VOICE MESSAGES
STATUS DATA BYTES DESCRIPTION
1000nnnn Okkkkkkk Note Off (see notes 1-4)
Oovvvvvvy vvvvvvy: note off velocity
100Innnn Okkkkkkk Note On (see Notes [-4)
Ovvvvvvy vwyvvvvaE): velocity
vwywwyy=0: note off
1010nnnn Okkkkkkk Polyphonic Key Pressure (After-Touch)
Ovvviyvvy vvvvvvy: pressure value
101Innnn Occcecce Control Change
Ovvvvvvy cccecec: control # (0-121) (see notes 5-8)
wvwvvy: control value
ccceccc=122 thru 127: Reserved. See Table HI.
1100nnnn OpppppPPP Program Change
PPPPPPP: program number (0-127)
110Innnn Oovvvvvvy Channel Pressure (After-Touch)
vvvvvvy: pressure value
1110nnnn OVvvvvvvy Pitch Wheel Change LSB (see note 10)
T Ovvvvvvy Pitch Wheel Change MSB

Notes for Table 1] on the following page.
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NOTES:
1. nnnn: Voice Channel # (1-16, coded as defined in Table | notes)

2. kkkkkkk: note # (0-]27)
kkkkkkk=60: Middlc C of keyboard

0 12 24 36 48 60 72 &4 9 108 120 127

c ¢ c c c ¢ c c
piano range

3. vwvwenew: key velocity
A logarithmic scale would be advisable.

0 ] 64 127

off pPPp pp p mp mf f f fff

Ve vw=64: in case of no velocity sensors
vevvvw=0: Note Off, with velocity=64

4. Any Note On message sent should be balanced by sending a Note Off message for that
note in that channel at some later time.

5. ccceece: control number

cceeceee Description

0 Continuous Controller 0 MSB

1 Continuous Controller 1 MSB (MODULATION WHEEL)
2 Continuous Controller 2 MSB

3 Continuous Controller 3 MSB

4-31 Continuous Controller 4-31 MSB

32 Continuous Controller 0 LSB

33 Continuous Controller | LSB (MODULATION WHEEL)
34 Continuous Controller 2 LSB

35 Continuous Controller 3 LSB

36-63 Continuous Controller 4-31 LSB

64-95 Switches (On/Off)

96-121 Undefined

122-127 Reserved for Channel Mod message (see Table 111).

6. The controllers are not specificallv defined. A manufacturer can assign the logical controllersto physical ones’
as necessary. The controller allocation table must be provided in the user’s operationi manual.

7. Continuous controllers are divided into Most Significant and Least Significant Bytes. If only seven bits of
resolution are needed for any particular conirollers. only the MSBis sent. It is not necessary tosend the LSB.If
more resolution is needed. then both are sent, Tirst the MSB. then the LSB. If only the LSB has changed in
value. the LSB may be sent without re-sending the MSB.

8. vvvvvwy: control value (MSB)
(for controllers)

0 127

min max
(for. switches)

0 127

off on

Numbers 1 through 126, inclusive, are ignored.
9. Any messages (e.g. Note On), which are sent successively under the same status. can be sent without a Status
byte until a different Status byte is needed.

10. Sensitivity of the pitch bender is selected in the receiver. Center position value {no pitch change) is 2000H,
which would be trardsmitted EnH-00H-40H.
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TABLE 111
CHANNEL MODE MESSAGES
STATUS DATA BYTES DESCRIPTION
101 1nnnn Occecece Mode Messages
Ovvvvvvy

cccccee=122: Local Control
vvwvvvy=0, Local Control Off
vvyvvvy=127, Local Control On

cccecce==123: All Notes Off

vvvvvvv=0

cceccee=124: Omni Mode Off (All Notes Off)
vvvvyyv=(

ceccecee=125: Omnj Mode On (All Notes Off)
vvvvvvv=0 ’

Mono Mode On (Poly Mode Off)
(All Notes Off)

where M is the number of channels
the number of channels equals the
number of voices in the receiver.
Poly. Mode On (Mono Mode Off)
(All Notes Off)

ceceece=126:

VVVvwww=M,
vvvvvyv=(0,

cccccec=127:
vyvvvyvvv=(

S:

n: Basic Channel # (1-16, coded as defined in Table 1)
sages 123 thru 127 function as All Notes Off mes-
s. They will turn off all voices controlled by the
gned Basic Channel. Except for message 123, All

es Off, they should not be sent periodically, but only
a specific purpose. In no case should they be used in
of Note Off commands to turn off notes which have
1 previously turned on. Therefore any All Notes Off
ymand (123-127) may be ignored by receiver with no
sibility of notes staying on, since any Note On com-
'd must have a corresponding specific Note Off com-
d.

trol Change #122, Local Control, is optionally used to

‘for example, and the sound-generating circuitry. If 0
(Local Off message) is received, the path is disconnected:
the keyboard data goes only to MIDI and the sound-
generating circuitry is controlled only by incoming MID]
data. If a 7FH (Local On message) is received, normal
operation is restored.

4. The third byte of *‘Mono® specifies the number of channels
in which Monophonic Voice messages are to be sent. This
number, “M." is a number between 1 and 16. The chan-
nel(s) being used, then, will be the current Basic Channel
(=N) thru N+M~—1 up to a maximum of 16. If M=0, this
is a special case directing the receiver to assign all its
voices, one per channel, from the Basic Channel N

rrupt the internal control path between the keyboard, through 16.
TABLE 1V
SYSTEM COMMON MESSAGES
STATUS DATA BYTES DESCRIPTION
11110001 Undefined
11110010 Song Position Pointer
(OBRRERN! 1111111: (Least significant)
hhhhhhh: (Most significant)
11110011 Osssssss Song Select
sssssss: Song #
11110100 Undefined
11110101 Undefined
11110110 none Tune Request
11110111 none EOX: “End of System Exclusive™ flag

S:

g Position Pointer: Is an internal register which holds
number of MID] beats (1 beat = 6 MIDI clocks)

e the start of the song. Normally it is set to 0 when
START switch is pressed, which starts sequence play-
k. 1t then.increments with every sixth MIDI clock
ipt, until STOP is pressed. 1If CONTINUE is pressed,
yntinues to increment. It can be arbitrarily preset (10 a
lution of 1 beat) by the SONG POSITION

INTER message.

2. Song Select: Specifies which song or sequence is to be
played upon receipt of a Start (Real-Time) message.

3. Tune Request: Used with analog synthesizers to request
them to tune their oscillators.

4. EOX: Used as a flag to indicate the end of a System
Exclusive transmission (see Table VI).
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TABLE V TABLE VI

SYSTEM REAL TIME MESSAGES SYSTEM EXCLUSIVE MESSAGES
JS DATA BYTES ~ DESCRIPTION STATUS DATA BYTES DESCRIPTION
00 Timing Clock 11110000 Oiiiiiii Bulk dump etc
01 Undefined . iiiiii: identification
10 Start (Vb))
I Continue Any number of bytes may be
00 Stop sent here, for any purppse, as
0} Undefined long as they all have a zero
10 Active Sensing . in the most isgnificant bit.
11 System Reset (O*e*err®)
S. 11110111 EOX: “End of System

System Real Time messages are for synchronizing all
he system in real time,

System Real Time messages can be sent at any time.
: messages which consist of two or more bytes may be
| to insert Real Time messages.
ing Clock (F8H)
system is synchronized with this clock, which is sent
‘rate of 24 clocks/quarter note.

1 (from beginning of song) (FAH)

s byte is immediately sent when the PLAY switch on
master (e.g. sequencer or rhythm unit) is pressed.
itinue (FBH)

s is sent when the CONTINUE switch is hit. A
sence will continue at the time of the next clock.

p (FCH)

s byte is immediately sent when the STOP switch is

It will stop the sequence.
ive Sensing (FEH)

. of this message is optional, for either receivers or
\smitters. This is a “dummy” Status byte that is sent

ry 300 ms (max), whenever there is no-other activity
MIDI. The receiver will operate normally if it never
.ives FEH. Otherwise, if FEH is ever received, it will
ect 1o receive FEH or a transmission of any type every
' ms (max). If a period of 300 ms passes with no activ-

the receiver will turn off the voices and return 1o
mal operation.
tem Reset (FFH)

s message initializes all of the system to the condition
ust having turned on power. The System Reset mes-
e should be used sparingly, preferably under manual
nmand only. In particular, it should not be sent auto-
tically on power up.

~

_ Exclusive™

NOTES:
1. iiiiiii: identification 1D (0-127)

2. All bytes between the System Exclusive Status byte and

EOX of the next Status byte must have zeroes in the

MSB. .
3. The 1D number can be obtained from the MIDI commit-

tee. See Table VIL.

4. In no case should other Status or Data bytes (except
Real-Time) be interJeaved with System Exclusive, regard-
less of whether or not the 1D code is recognized.

5. EOX or any other Status byte, except Real-Time, will
términate a System Exclusive méssage, and should be sent
immediately at its conclusion. )

TABLE VHI
" MANUFACTURERS' ID NUMBERS

Sequential Circuits, Inc. 01H
Big Briar 02H
Octave/Plateau 03H
Moog Music 04H
Passport Designs - 05H
Lexicon : 06H
Oberheim 10H
Bon ‘Tempi 20H
S.LLE.L. 21H
Kawai 40H
Roland 41H
Korg 42H
Yamaha 43H
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