Bsynniiwuitinsdneg 2537
M3 Tdidnnseding

qumnswmﬂm ﬁmuumﬂ‘iufaﬂwsv@aummwmmwmsmmnszm

li"EN TVIJUJJE?]

LWy ssadsmi

[ ¢

2. wais leuds

(A 03 88 &4998ay] )

oday U..14.%3.0. 0029
wunaflyy.. 024208
wuunniiede. 1071108 de




2
32,

et

€

Wamny  ANWE

wefy  ldudn

sA.asuda  drAaTansnseiuds nen

finns@nuw 2537

UNARLD
finn  FrENAMRITLN \F B0 BRTURINAANEN AR NN I AN HIURENARBIATINIRTHY
NANNAMIDI  Interface) Futhues sellanfidaudasndiesuuraufa e fuaziIng ae

37

A - X - 1 i L -
pund  awnsadnlannasglia - (Potocal  Wanmnsasasiedeatstiaiuld unsguia
Awuninasiu - detiayaaynsuasdalania (Serial Asyncronous) faemaNiFa 31250 1in

2 v
AR AU /umnelanai (Pory faRsldlefwes 8251 usananlunisiudediaya
wardwnaandiadyyrunfniauin 2 wansndda
4 & qn‘i’o %8 = Ias rd‘
nisldnusonanidnandusesiillsunsuaruauanusinnusrads Tamulasenu
-!l'v o a a ° v e‘ - < o 1/ a‘ ..\
fiFsamaireniame fiowihmiludweowgss  (Sequencen  Tnauiamiihhmourndus

wafWinan@eemaiiuin smutimaidinuasutladayslususiiinuasudaiuin



MIDI System

Panu  Thongmateerathana
Ratha Kaikeaw
Associate Professor Dr. Manus Sungvorasilapa
1994
Abstract
This thesis is about a studying and working on an experiment of MIDI interfacing
medium. MIDI interfacing medium is a tool for interfacing between computers and musical
instruments. MIDI is a kind of potocal for communicating between component which can
understand this potocal. Standard of transmitting and receiving data is in a serial asynchronous
mode with a speed of 3125 bits per second by a MIDI port. In this project we used 1C8251 to
be UART for transmitting and receiving data with a clock ‘s frequency of 2 MHz.
When using MIDI , we must set an objetive control program for each task. In this
project,computer is used as sequencer. Computer is used to control a synthesizer, either
playback or record. And computer ¢an used to record and correct data while recording or after

recording too.
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Atuafauuy Tanes/fTuuna (Local/Remote Keyboard Control) T lunnswaeiad aamuns idndas

MilatruANaINAT aRtA

A B’

LFE WO AIITHAY MeD,

+D,
1 [
- . &

ol

l

[ EANS]
nZYSoa3z e

il

J -
JU% 2.5 wenimwuasIINAuTeNty N

a0zl (a) dulunisaruanuuLiaAas (Local Control On) daaantedinu@as (11w nasulidn aqn

a ¢ « 2/ o £%4 = k7 =l o .3" acd o v 2/ Ag o ¢

Aduefaanitllitduaivdsanasdayaduaiuiissasniniafifdniie  deyasnfinini
.. I\ & P ANXIP d o4 e

Tdabiiugunsdian suiuluniswasdud lagefidrdaiudipiuaninmadeusadiewu Jusly

v
[ o < -] - - [ d o = 4 A
wef # 1 axilideneennianniy Fuflnges #1 uar Fudlnges 42 @udlures 42 Wunmdeyahn
wannan Judlagad #1)
o . . o
Tunsdidu nrsaauAnuLLT Tuum (Local control off) (gulib) dayaanAduaiaazdadii

- L4

v L ]

Angnilagmnss (Ligalidmaiuds) saluluglusnimadaussteglusnwaemsausuur
A * JQ - -« - by .« ] 1’1

Flwun Waduniuglawes #1 axfii@usesnunann Fudloges #2 wimiu
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W01 CA3LE

== H 0 F
8 ! 1 .41‘ Hebti ,l !A. . [&ﬁg

K3 o

MIDI CaBLE

AT

al ° i 1 o ak
E‘IJVI 2.6 WHUAINLEAINITVNINTUNISL ﬂusm'qﬂnmmn

FoyniitanunspaupuAduesauuy Tapen/flima @ 3 Tuv)
1luiaeuy Aa 10110 @aiuluienuzaesdarnuifieafuniseouay) ann Ae
WTULUAN LG
2. VHIHRTAIAILAN = 122

3. Btluwuu? musas biluvitiddu o, Sduwuularaaady 127

nanamaulidamnsa ( Al Note Off)
WuntsuganisnisaFrad@es eavisuauuualagbiauddulingaluy 8 3 luv
1lwfaouzAn 101 1nann @adulivianiuzeasdamnaufaaiunisaauan) nann
" &
AR WTMLUANUgIU
2. VHNEIQTAIAILAN = 123
3. diuluyinlifanuvunsarls ey 3 luvivint (dummy byte) Hagann

FaauifaaiunisaruaNd Addea 3 lud

nasidanua OmnifPoly/Mono
aumnsrausias uuasaldaiunalduda lunausiu ynafsnuasutuuaanian

_auliiannsn stuuusesfesnuiifiade q dudaasnifsaiunisaiuaugn q Ussneu

¢

9t
1. luviannus@a1011nnnn (innn uuTuLUa LW

2. wunainasaAuANTeudas Tunn Wil
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Omni Off = 124
Omni On =125
Mono On = 126
Poly On =127

3. Ty 3 axWiilu 0 dwdu fmuRuminaee 123,124,125,127 unsdlvadtuun

Wlu (126) luasitluntsAauausuunanas fidhuluty

3. dayanalieaaszuy (System Common Message) (fmHLmnumULLA)
A 1 23 d" v [ Z ] o .l'
Wavsanfayatssinmtiiludeysresssuy  Aetiuarlifinefiususuuus 1y

AEVNUILILAFRIRALAUBIsatayaia T aadsTIy

1 - AN
NMIIAUVUNIDIINAY (Song Position Pointer)
venlitemunimeanasiiiduduag nsuenmumbazusndamasldaniuly

WANEin (MIDI beat) Lanldgagn 16, 384 in Tna 1 TnfiAwvinnulinuinaesdunilasa

AITABNINAY (Song Select)
afne  Aumadenllsunsndes  wiunuiasdullaunsu@eszdullsunsugy
b ldl 1 =l a ]
WL {pattern) €1 7] 1RaMAdUNY (AINELiiYey Taswanadlflunasddiaatnsfiaudey
& 1 o« 1 d' 4' o < dl
wasfiAauAazdInIL 13U AUl (song 1) il Fmwnzen uazmanass (song_2)

Janzead
4. TAAMNRLABUBITLUL (System Exclusive) : e uneudqlunsusiu
5. 1RATNNEINLIATIRITTUL (System Real Time Message) (NUTULUR)
Wudeanuivin g asauaisng 4 suaglusamazifanii (Synchronized) 1iulu
naindugloged fu  nassBldalnsliadadaaiuaniuedwiglnsaiiiancdiazsiag

ey ludansdeany bidwiuiamedabifid aadnlsdes Wensdhasiagu

n1531dnszuL (System Reset)
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dufeanuiventignsalszunisynwinns? dnsaes ndullegluanmun

nasanitalidias a4)

dqyy10duINNI (Timing Clock)
Tuneivupdamazasiinnsdadtyannfnisantusadngm 24 gn sie Wnsa
wilsa  (deanlladwredied Welidudansdedalussuumsddyyinmnfnibes

u @gunsaldedygroumnniieesa@en)

n1enAL 11T ueu (Start From First Measure)
dufapnuivanimiaauref uasnaasBianlnsliandulliqais usiureanas uf

A' ] o N e g" < L 4 i (A' 3 v o
Fuuma i ldfudyyinuniing duasasuanusasgunsalifaauniou 9 M

nsven (Stop) '
2 1
faanaiiazuanivganisnssimnatwifiuaanannnisiimuedame  (timing

sensative)

nasiFuause (Continue Start)

1 v
venligunsaliinisidusandmumiinasngnugaaiagayiie

N19ATIRABURNIIEAITNNIY (Active Sensing)
2 d‘ ¥ v o R e ar o o ] -dl
dudeanunltuddgywisadeiusiafugnsinenaanainiy  (duaiovgs)  Teas
Aeliiiaautdanatn iy dsfaanuldidulinaanldudainaneugn eamasudeds
damnuiidnaulinanll  Aacldbifeduin dtiiiadeinfied enuns fusu
tHymtlazifisanu@amaunnlunisuanan
= < al o v ei - 3 «d < A' dl' dl.
waAWiFuTs azvinsmlaamsdsdamauni onduesfividude sanllifes 4 e
v o’ Yer =l o o 2 v :: o M Yo v :l' v Py o
AuiulEFy weaividuda ude dmelunandu q ddebildfudernutidnangn u

azugaAnTaiIades
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T 74 ] . 1 U4 : - i 4 1./ -l .
ABLIAUANADUBAITHAN I ﬂﬂ\luﬂﬂzﬂﬂﬂi‘m f-izmqﬂﬁ"lu HO AUNANUVINTGY TR (Midi
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N19a9 Lmzn'ﬁalﬁiﬂ'mﬁ’mﬂ’lﬁ HA

TAranuiiutiveanifluaasdon s nsa¥snailn way @eullsunsuldanusa

naNdANaFeTvun

=1 [ 1 4
nnsicenaunsndlunnsfu-detayaunuaynsuasynchronous

{ :” y A [ % § v -1
TlaevinliRehgnsaldiuscuuiifnasaciine

1. wadniimda (MID!IN Port) MiFudayaiia
-

de

o

2. wainfiAnan (MIDI OUT Port) M lunsadedeys

e

P B

3. waimlALnu (MIDI THRU Port) M lunanaudtynyncudeya

nwﬁmiauuuwnm'luszunﬁﬁv Hamnidalunisi-dedayalsvann 31,250 finsie
At Bawaalifin 1 wefidu Seennsoldanadanneilldinlasdundaindia
AR 2MHz Fayaulssnaudan 1 SwFudu (0 Stert Bt 8 findeya (8 Data Bits) uay 1 1 .
duan (1 Stop Bit

nMewessasiildnsuaninn 5 faduasuds 5 ma) lesansiudasady
UL Opto-isolate Fatulipnsldnssuaifin 5 mA aneildlunsdausassuinasnansdiany
gunsdidulimsfiu 50 Wi uasidereduviliiplugiading 5 91 WeldEuudhiy

Y

- -
AT NAURAT

178
al al

Wasansananiainsdediayauuuaynsaiaddyeni  (VARD  lunisuldeu
[
Taudaya (ransfen uhiidanld 1c8251
o Y ] :’/ e . v e . , =2 -t
ALINUATTAYAANTUU wanlusieslfmiung (timer 331%aan programable
timer 904Intel Wwaf 8253 6 timer Wutiadhs counter 3 gAMran usisaLlfiRes 2 g4
2’, o 4.&’4 } 4 0 e b
wmzariiuasianainaslssnauiadiuandgy 3 dauae
d’ | d"!’ 4‘ ~4
1. AUIBIMITAUTEMINTAURLIAT BIAURT
2. dAUTBINTRIMTLITBNFE 8251 AL computer

3. 41U timer WAZULMAINUTIAAIIND
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wannsvirunallees 5251 Tuasas
Wuginsaffu-dediayassuing Microcomputer ugiinsal Inpuy/Output ULLIAYNSH

Tnennauld 2 szuu Ae Synchronous WAL Asynchronous

1
oata TRAnga?
B, 0 [ sussgr  peTe0
4 wssen % i
I 1| ' .
L1 1 S
t::‘ <:> | _.tDY 6
L= ACADWAITE
[, -S— cmovc-:co\ "c;:';s;,': . . !
no v » i
e - —Tec |
. |
t
o< S
g wo0Ew L] accene
o ot C sursgr (M0
M g ComrAat 1 s»
L3 1 PR

| |

3 &
mourias | | o |
OATA BUS

e SYNOEY

517 3.1 UARINITNINNULDY 1CB251
a1 Block diagram 184 8251 avtiuinleznauhifadeciu-dediayaatvasdes
Tneusavtasazil buffer WduiLvindays uezusiazdasasiimizapaunn (Control Unit 13
al =i ] ) - £ [~ - 1 e 2 < e
AREAILIANENTITN buffer TBvUAssTesFL-didayafiasAndady buffer yasdayailiit-de

o ol mlad =i v s -l . 3 ~
fiu CPU Bnfitkinefimcgmssnzrauannisaui@ay (readiwrite control logic) lusmauA

nslilsunsu 8251

Mode N19%19UEDY 8251 asnsnmatianinald software Feraadnuenldren Wa
indnwzmmnedlidaviunsldou Tnafliduneudil

1. Wrdtyaynos RESET whinaid udfusinlarion

2. fnAndadenTuauntsiy (Mode Select

3. yAnda Command

Tunnsdadiays computer fiB4MTIRY status register 184 8251 WReriaudmdanariy

-dadiayanTala
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Dy Os Os Oa 04 0, Oy Og

SYNOET/
OSR BRKDET FE OE PE TxEMPTY| RxROY | TxRDY

—

Note 1

SAME DEFINITIONS AS 110 PINS

(

PARITY ERROR

The PE flag 13 set when a parity
error is detected. It is reset by
the €R bit of the Cammand
Instruction. PE does not inhibit
operation of the 8251A.

. OVERRUN ERROR

The OE flag is set when the CPU
does not read a character before
the next one becomes available.
=1 Itis reset by the ER bit of the
Command Instruction. OE does
not inhibit operation of the 8251A
however, the previously overrun
character is lost. 3

FRAMING ERROR {Async only}
The FE flag is sat when a valid
Stop bit is not detected at the
end of every character. It is reset
by the ER bt of tha Command
Instruction FE does not inhibit
the operation of the 8251A,

w| DATA SET READY Indicates
that the DSR is at 3 zero tavel,

Note 1: TxRDY status bit has different meanings from the
TxRDY ocutput pin: The former is not conditioned
by CTS and TxEN; the latter i is conditioned by both
€T3 and TxEN.

i.e. TxRDY status bit = DB Buffer Empty
TxRDY pin out = DB Buffer Empty + (CTS 0 «
{TxEN 1)

717 3.2 LAADNNTINININTEY Status Register 184 8251

¢

$rauNTadliau Block diagram 4UAAUNIIAIIARDYL Status register warnITiu-da

day a"lmmﬂ_lw 33 :
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START

READ RRO

NC
CHARACTER
YET

BIT
NC DO=1

[

=
v

READ DATA REGISTER CHANNEL A
GET CHARACTER
STORE DATA FOR LATER USE

WRITE WRO POINT TO RR:

READ RR

7/

STORE ERROR WORD FOR
LATER PROCESSING

ANY
ERROR NO——» RETURN

¢-YES

WRITE WRO RESET
ERROR COMMAND

RETURN

]
<t

s11#1 3.3 uana Block diagram N95L-dataya
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31N Block Diagram 'Lugﬂ?i 1.3 Thusanunsaetueideilie lureuusngaudn RRO
drnudavinnnsnsaageugdnd bit DO = 1 vilell EViiAWinAYlUguAY RRO Wnan T
wsidn bit DO = 1 AWIEIU data register AN channel A wazifiudayasiagg el
Usslembiell seluffavun 15 wRo 14 AR gnuAn RR WuAfiialifeninlssans
sely sesntufinsaganiiAnfaviely S bilfaunisineu wAd S euAndeiidadn

d . 2 e )
WRO reset error command AaMRNA1381e WRO uasidualud @Fan1svinenu
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adnnmevieuialleas 8253 Aldluasas

I
je——— CLx 0
o0, N Sus KT <:> counTen cATED
o Ne——1 surren [NV "
}———— OUT 0
= - 0,1 7 24D ve
o o CLK 1 0,02 2 [OJWR
WA ————=Q  aga0s |~ COUNTER s o,(} 3 22 3;0
WRITE 1 e GA . 2
A LoGIC :'—1'-1/ * 0, N
f—— ouT 0,0 s 20 {4,
o i o,C]¢ 8253 19004
2 L]
Y I 0,007 1sJeik2
cs S 4 0,0 ¢ 1 {out2
cuxo(]s 16 [JGATE2
e outo( 10 1s ekt
.
cateo(] 1 14 {1GATE
conTROL | A ‘
woro {0 ¢ O ER | GaTE?2 ano( 12 13 Pout
REGISTER | N
|—— out2 2313082
Figure 2. Pin Contfiguration

i

INTERNAL 8US /

—J

511 3.4 Block diagram WARAINITNIULA 8253

drurastinefmaAuieya (Data Bus Buffern iuindeyaiinuazaanszuwing
Microcomputer 1L register 183 8253 dauananniIsuuaziday (ReadMirite Logic) Hd i

: = . o« o v A [ - P
ﬂ'lUF}Nﬂ']?ﬂ'\uuﬂ:l‘ﬂﬂlﬂ]ﬂq register  1RIRIULLIA/N Llﬂz'dqua;ﬂwflﬂﬂqznﬂrmﬂ\iLﬂudQUV]

Fudeaauiignlusunsuld (Control Word Register)

PMuaziBaaA1Ned register Nl 8253

1. Faamasanuandanan (Control Word Register) MmouAaNnIsinauuLLIAIUaS

danld3annafunandariiuuuuasgusami auu 8CD (Binary Code Decimal) fiauaz

WaugeelsunsudeyalifufAamefudeden tnafimuanmicuresiauLng

2. faviuaan 0 (@Ad 1), Ffuaa 1 (gafi 2), sazshtiuna 2 (a7l 3) uiassalil
el 160% Fwhinluas Teanunsariulfuuuinagiuasami auuy BCD 18 Tneinng

' v &~ & b o o ° < - d‘
sudayaneludaiing mﬂﬂfan‘qmuummm‘lo'ﬁﬁﬂm?n’mumnﬂ?mﬂn"muu'nw 7 uay

8 1eeFAamafaruAnNTaAIN
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[ ¥ L] - ] .z [ 4
[nsuznsieuaaiings QlusIdinas mode control

in D7 D6 DS. D4 D3 D2 D1 DO
winn SG1 sco RL1  RLO M2 M1 MO~ BCD
(3.5 n)
o -
SC1 SCQO uﬁuuuanqn Laon
0 a 0
Q 1 1
1 0 2
1 1 v
{3.3%)
RL1 RLO
0 fanrTeantarleidatnod-antinod
1 dﬂu/ninu\auwuiagatauwsﬂu g8 fndne(Least-signtficant
Bit)
1 0 dﬂu/tinutuuﬁuﬁaganauwu\u 8 Unuu(Most-significant
BlL)
1 1 dﬂu/L%uutauﬁuiagaﬁa 16 In Tnei3usan 8 dnaaedox
qwn&uiaéﬂu/\iuuiagaWu 8 Unuu

(3.3A)
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M2 M1 MO Truanirineny

0 0 Tvua 0 Interrupt on Terminal Count
0 1 Tuuﬂ 1 ¢ Programmeble One-Shot .
0 1 0 T“nﬂ 2 t Rate Genereator .

] 1 1 Tuuﬂ 3 : Squere Wave Generator

1 0 T%Mﬂ 4 : Software Triggered Strobe

1 1 Tuun 5 : Hardware Triggered Strobe

(3.39)
717 3.3 (n-9) wamatan inueasindeesT Anmes

asassianawiiadenldianiy tuue 0 way Tuna 2 TMuasBEAMY
1. meinanumasluag 0 sfunanasifuiunaisaiiaziean (Out HAraaanduy 1
AT wsunnukasgliuunaiy. (uuisrgiuaemiauun BCD) axgnitsunsulinau &

L% g A‘l Adl k7 d. - " .
WunaesiussaNtaasdynnunRnIntdaudiun Waduaauiedt uda 1eensy

faeandu 1 8n TeanFusiuetaliAnfun? awldasuanndiis

QATE

QUTPUT UNTEAARUPT)

31/ 3.4 Timing Diagram 284 Mode 0

X

11 8253 azanlfidushtunainviurinipiasanddu 0

u

2. MIMUTasiuug 2

=l [ AN

war 1 aduiuldfednnmanudviiudygnouunfnfidnan medaamidainli

o

AMUNANTe98eaNn 0 fAwiniy 1 AusesdynauunAnafidann dauaniundnieesas

an 1 fAwinue ey unmnRnfidhunaufisieea T niy
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acx_fLLuuUurUULn R InInL

we T ] oy
4 3 2 1t ®a 3 2 bo02 )0
outrutT y S ¢
&> 3 2 Y A» 2 v an)
OUTIUT k= R
RESET ——d

7U7 3.5 Timing Diagram 284 Mode 2

MSIMUASIERIBEAGIN lu9as
AamiuiaTed Microcomputer 4ii@ 1BM Compatible snaslddaysmunn 9 finluns

AMUUALEAATA (Address) 2adgUnsiduwv-a i Tlulassuilisnasdedamaiuigu

o~

fu
8251 avdsznaulidian wafmaauAy (Control Port) wax wafmdiaya (Data Port) lnt
AU
Control Port | fnuua address 137idusmnis 281H
Data Port | fvm address 1Tenummia 280H
8253 aztlsznavlilsing wafmdai (Counter Port) uay wanaaLAN (Control Port)
Tnaswmsliad,
Counter Port 0,1,2 | fwun address WAimumtia 40H, 41H,uge 42H sna
ANAU

Control Port | fiauun address 1A7snumis 43H

dwmiudfudeya  (RxD) 283 8251 q:ﬁ’]n'\ﬂ%uﬁum«ﬁuﬁqa Tnetinug
Optoisolater TIL111 drynynouiiamidnan azgnilaaiulanlalen IN914 uavgn buffer Taudu
nafinaf (Inverter)
' wazdmiusadedaya (TxD) avdedtyeyrnusituBunadfines (nverten Toadl Inverter
s buffer W dasyafiinu Inverter wiaHargnaaiiusuveynsiUdd i umurng 220
Tovin Wermsdngasnedasziumadusinansdls

Faviunausasgaves 8253axdasiiandn 1 lnszdfu (g wWedumsvineu Tae

counter 0 azlfFuduyunRn1Rnaasiulinaaud (Crystal Oscillator) 1WA 2 MHz uda
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mnsmnsanudadltiduseiy 24 Qavazdemawmeilin e lddudyyuraunRnidmsu
o o o« ‘l‘ 0 n; o~ =8 °
§in counter 1 6ia counter 1 aziTludTIaNTTINsoftwareN I NN FTUNNINAIURTNITNNIY
yassnaniln Wawmisoasardesuiduwaslfataauymnl

fn Interface card wandlilug® 3.6 uazgLf 3.7 uame Block diagram FURBUNNS

YN9ULRY Program 194 Interface card
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initial 8251

get tempo
inrange ?

No Decision

|
Yes
)

initial 8253

A

get file
in format

«——No

Yes

!

to_midi

{ end )

5111 3.7 Block diagram WAAINT? Program Fuddiaya
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unn 4

NISNANBIURTHANITVIARNDN

MoLAL

miﬁq:dﬁfagaquﬁmmumwﬁﬁmumfiﬁLﬂuﬁmﬁfaﬁmz Timen) 1o 158 aRad4
Slugnfauaf dwdunmasestiagld 8253 3aiilu Programmable Interval Timer %qﬁaﬂue’io'lu
1BM-PC Taslddtyryrtunfansnnuauuus 0

T IBM-PC aRanfitlanly 8253 azldadanaasszuumisdng 4 ThiAe 477272714 =
1.1931817 MHz

MM3vnaIuTes SEQEXE Muaash flow chart tugil#t 4.1 gunsnesuneldselil
SEQ.EXE wWulisunsnldluna@auuuy step time IAENNSUAAINAULY Tablature 1893
keyboard Farlsznaudag module AT il

Insnote.c i1 module an i lun1sdaaliimluviaangs

Desk.c 1l module #4l4lun1397@ Desktop wazifieusumitaasliin

Mouse.c {1 module Fas9u393 function {REIarit mouse WAY cursor FinNeT]

Testlink.c (#1 modle 184 function N sdANsREARLYayA Linkist 113 save LA
load fa3yaaIn disk

Paint.c 19\unns load 4B3y@a N Linkiist udnugmanahannagiazuanssiumivee
Winuay doration .

PLAY.EXE dullsunaidlumssumasiisinsiuiindeindyfuenss
Usznausian 2 module Sausndlugt! 4.2

Systimer Wi module nanusznaudat function MuN1s set 8251, set system 8253
tame sl
FUA" tempo A1N user, load file WAL tomode AennsdedanyaluduriasnusimuAinanres
uRazFn iR

TLEXE 11 module 395ANNTA AL Fole, Linklist WAZNAS serch list

Flow chart ud@adau1a4 Function to_midi agjlugu 4.3
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get filename

y

draw desktop

h 4

wait command

up down delete key save Esc
T - {
| ' |
4 h 4 Y
«—Yes wait botton wait botton save list to file exit
| 4
f offset++ ;
No load_list_to_desk :
|
L R_botton
offset --
' load_list_to_desk :
L_botton
v .
/ insert note on -
R_botton
i
|
L_botton |
y y
delete note wait botton
|
|
R_botton{ delete note on
51/%1 4.1 Flow Chart 283 SEQ.EXE :
i
L_botton
¥

insert note off

T

!

1
L
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=Sh

initial 8251

get tempo
inrange 7

No

+————No

Decision

Yes

!

initial 8253

get file
in format

|

Yes

!

to_midi
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set data at
first record

song_point =0

Yes—p

send
START MESSAGE

Yes

|

No

any data?

Yes
|

&

send
STOP message

END

read system time

- Yes

No

9191 4.3 Flow Chart

499 Function to_midi

No

send MIDI
message
of the EVEN in
this record

A

receive
next
record

send

Yes» TIMING
CLOCK
o l
¥
increment
song_point
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uni 5
a5

mmaaesiliflunimasesludaurasiangedia (MID! Interface) 3alun1manes
nnsdadnyaeiny Interface Card ffa'lumi"l‘fmummﬁ%‘xunﬁgﬁﬂﬂaumd

Tudauzassianan aradiunlnludiuses UART Tmﬂmﬂ‘iﬁu'a‘?éuq viu 8250
MC6850 w58z80I0 Selidmsnisiudedesaity Toy 8250 thuscfifelunizesnns
Interface 111 1BM-PCifiaaniin1saanuun Compatilefs (wmziilunasufsin inte) uasd
1 Interrupt SR Bntlsunsy avfusnulunnsnmaneunsiL-dedayadain bk
n1stiuiin (Few deyaainnisian (ReakTime) a7418 Taahuvne 3 8259 daflusadanis
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//
//

SYSTIMER.C

#include <stdio.h>
#include <conio.h>
#include <time.h>
#include <dos.h>

#include "midi.h"

int tempo, _rhythm, song point, loop, def ch;

long

last tick, tick;

extern char midi_ file[15];

node

* info;

clock t clk;

void

(int
void
void
void

void

{

}

void

{

set 8253 (int speed), init8251(void), cursor

row, int col);
interrupt (*oldint) (void);
return vect (void);

disp(void), send out (), to midi();

main()

init8251();

printf ("Enter tempo ");
scanf ("sd", &tempo) ;

set 8253 (tempo) ;
printf("enter filename ");
scanf ("%15s", midi file);
load(midi_file);

printf ("press any key to begin");
_rhythm=1;
getch();

to midi();
clearnode () ;
return vect();

set_8253(int speed)

unsigned time;

time = (1193180*60/ (speed*24));
outportb (0x43, 0x36);

outportb (0x40, time % 256);



outportb (0x40, time / 256);
}

void return vect (void)
{
outportb (0x40, 65536 % 256);
outportb (0x40, 65536 / 256);
}

void to midi ()
{
_info=headnode;
song point = last. tick = 0;
1f( rhythm)
START;
while ( info) {
do{
clk=clock () :;
}while (clk==last_tick);
Jast/tick=cdlk;
POLL:if (song point== info->time) {
send out( info);
_info= info->next;
goto POLL;

.

}

if ( rhythm)
CLOCK;

song_point++;

}

void send out(node *mass)

check; outportb(data port, mass->command);

check; outportb(data port, mass->note);

= check; outportb(data port, mass->data);
}

void note_on(unsigned note, unsigned velocity,
unsigned channel)
{
check; outportb(data port, note_on+channel);
check; outportb(data port, note);
check; outportb(data port, velocity);



}

void _all note off(int channel)
{

check; outportb(data port,
all note off+channel);

check; outportb(data port,
}

void _stop(void)
{
int 1i;
if (_rhythm)
STOP;
for(i=0;4i<15;i++)
_all note off(i);
}

void hide cursor (void)

{

cursor (26,1);

}

void cursor(int row, int col)

{

union REGS ireg;

ireg.h.ah = 0x02;
ireg.h.bh = getvpage ()’
ireg.h.dh = row - 1;
ireg.h.dl = col - 1;

int86 (0x10, &ireg, &ireq);

}

int getvpage (void)
{

union REGS ireg;

ireg.h.ah = 0x0f;
Function 0xO0Of

int86 (0x10, &ireg, &ireq):
return (ireg.h.bh);

//



}

void init8251 (void)
{

outportb(control port,
xBdrate factor

outportb (control port,
stop bit

outportb (control port,
To reset 8251

outportb (control port,
xBdrate factor

outportb(control port,
Y/ / .
// TING
#include <stdio.h>
#include <malloc.h>
#include <conio.h>

typedef struct singlelist{

0x4f); // async 64
0x15);// 8 data bit 2
0x55); // command word
0x4f); // async 64

0x15);

unsigned int time;
unsigned int command;
unsigned int note;
unsigned int data;

struct singlelist *prior;
struct singlelist “*next;

}node;
typedef struct list{

unsigned int time;
unsigned int command;
unsigned int note;
unsigned int data;

}dim;

extern struct singlelist *headnode, *tailnode;
struct singlelist *walknode , *newnode, *

nextnode;

void deletenode (node *before);

node *search(node *ser);
node *new node (void) ;
void clearnode (void);
void ins_dat(void);
void disp dat(void);
void save{char file[]):;



void load(char file[]);
char midi file[15];

node *new node (void) {

return(node *)malloc(sizeof(node));

void delnode (node *p) {

free((void *)p);

}
void clearnode (void) {

walknode = headnode;
newnode = walknode->next;
while (walknode != NULL) {
free (walknode) ;
walknode = newnode;
newnode = newnode->next;
}
}

void deletenode (node *before) {

node *after;

if (before->next != NULL) {
after = before->next->next;
delnode (before->next) ;
before->next = after;
after->prior = before;

}

}

node *search(node *ser) {

node *tempnode, *testnode;
testnode = headnode;
while ( (testnode->time < ser->time)
(testnode != NULL))
testnode=testnode->next;
return testnode;

&&



1
!
void disp dat (void) {

walknode = headnode;

do{
printf (" Time=%u ",walknode->time);
walknode = walknode->next;
}while(walknode != NULL);

}
void save (char file[]) {

register int t;
node *info;

FILE *fp;

if ((fp=fopen (file, "wb")) == NULL) {
printf ("Cannot open file\n"):
% Bl -

}
printf ("\nsaving file");

info = headnode;

while{(info) {
fwrite(info, sizeof(node), 1, fp):
info = info->next;

}

fclose (fp);

} .

void load(char file[]) {

register int t, i;
node *info, *temp=NULL;

FILE *fp;

if ((fp=fopen(file, "rb")) == NULL) {
printf ("Cannot open file\n");
exit (1) ;

}

clearnode();

while (headnode) { //clear all list
info = headnode->next;



free(info);
headnode=info;
}

printf ("\nloading file\n");

headnode=(node *)malloc(sizeof (node));
if (lheadnode) {

printf ("Out of memory\n");

return;

}
info=headnode;

while(!feof (fp)) {

if(l '= fread(info, sizeof(node), 1, fp))
break;
info->next = (node *)malloc(sizeof (node))

if('info->next) {
printf ("Out of memory\n");
return;
}
info->prior=temp;
temp=info;
info=info->next;
}
temp->next=NULL;
tailnode=temp;

headnode->prior=NULL;
fclose (£p) ;

}

void in list(unsigned time_o, unsigned com m,
unsigned data 1,
unsigned data 2)

{

if (headnode==NULL) {
headnode = new node();
newnode = headnode;

newnode->time=time_0;
newnode->command=Ccom _Im;
newnode->note=data_1;



newnode->data=data_2;

newnode->next=NULL;
newnode->prior=NULL;
tailnode=newnode;

}

else{
newnode = new_node();

newnode—->time=time_ o;
newnode->command=com_m;
newnode->note=data_1;
newnode->data=data_2;

walknode = search(newnode);
if (walknode !=NULL) {
if (walknode->prior==NULL)
headnode=newnode;
else
walknode->prioxr->next = newnode;
newnode->prior = walknode->prior;
walknode->prior = newnode;
newnode->next = walknode;
}
else{
newnode->next = NULL;
newnode->prior=tailnode;
tailnode->next=newnode;
tailnode=newnode;
}
}
gotoxy(1l,1);
printf ("%$5u %3u %$5u",newnode->time, newnode-
>command, newnode->note);
hide cursor();

}

void del list(unsigned time_o, unsigned com m,
unsigned data 1,
unsigned data_2)
{
walknode = headnode;
while ( (walknode->time!=time o) && (walknode->
command !=com_m)



&& (walknode->note!=data_ 1) && (walknode->

datal!=data 2)) {

walknode=walknode—->next;

}
walknode->prior->next=walknode->next;
walknode->next->prior=walknode->prior;

free (walknode) ;

Yo



//
//

INSNOTE.C

#define MAIN 1
#include <stdio.h>
#include <conio.h>
#include "win.Rh"
#include "def.h"

unsigned note, vel, offset, channel;
int row, col, note pos;

unsigned int key;

int button;

char

*let(6];

int n=0;

node

*begin, *end, *cur;

extern char midi file[1l5];

void
void
void
void
void

void

{

void

select note(int col, char *let(])

ins_note(void);
walt on(int button);
p_note(),print_ off();
edit ins(void);

main ()

channel=0;

vel=64;

printf("enter file to work\n");
scanf ("%15s",midi file);
headnode = tailnode = NULL;
headnode->prior= NULL;
headnode->next = NULL;

edit _ins{();

clearnode () ;

//

select note (int col2, char *let2[1])

setb;
gotoxy(l, 25);

cprintf ("select note from keybord");

hide cursor();
note=0;



note pos = col2;

note = comp_ table(col2, let2);
gotoxy (75, 25);

setb; .

cprintf (*let2);

hide cursor();

if (note!=0) {
mouse hrange ( (note pos-1)*8, (note_pos-1)
*8+7 ) ;
mouse_vrange(7*8, 22*8);
}
}

void ins_note (void)
{

ifd¥ a7 A0 mW0hN L WS~ TS, enmp,
templ, row e, col e;

char *b;

unsigned time on, time off, on_ch, off ch,
on set, of set;

setb;

gotoxy(l, 25);

cprintf ("Insert note in measure ");

hide cursor();

setd;

tes=0;

i1f (note==0)

return;
do{

if (mouse press(&temp, &temp, LBUTTON)==
LBUTTON) {
read mouse (&xrow_e,

&col e, &button);

wait on (LBUTTON) ;

X = col _e;

y = row_e;

gotoxry(x, y);

cprintf ("#");

on_set=offset;

of set=on_set;



//

/7

time on=48* (on set-1)+3*(y-8); //
insert begin note list
on_ch=note_ on+channel;

off ch=note off+channel;

in list(time on, on_ch, note,

hide cursor();
i=y;
mouse cursor off();
do{
mouse counters(&v,
if (v >= sense) {
setd;
gotoxy(x, i)
cprintf ("#E")
hide cursor (
if(i<23)
NG
else(
of set++;

;
;
)

&h);

offset=of set;

print off();

vel);

load_list_to_desk(offset);

i =1f row;
}
}

if (v <= =-sense) {
setd;
gotoxy (x, 1);
cprintf£ (" ");
hide cursox();

if (of _set==on_set) {

if(i>(y+1))
i-=;
}
else{
if(i>f row)
i-—;
else(
of set--;

offset=0f set;

print off();

setd;



//
//

//

LBUTTON)

vel);

RBUTTON)

draw _measure();
load list_to_desk(offset);
if (of set==on_set)
d=y;
else
d=f row;
for(a=d;a<=1l_row;a++) {
setd;
gotoxy(x, a);
cprintf ("E");
}
hide cursor():;
load list to desk(offset);
NN ey 2
}
}
}

1f (mouse press(&temp, &temp,
== LBUTTON) {
wait on (LBUTTON) ;
templ = 1;
mouse cursor onf();
time off=48* (of set-1)+3*(i-8);

in list(time off, off ch, note,

}
if (mouse press(&temp, &temp,
== RBUTTON) {
wait_ on (RBUTTON) ;
templ = 2;
mouse cursor onf();
del list(time_on, on_ch, note, vel)

}
}while ((templ!=1)&&(templ!=2));
if (templ==2) {
offset=on_set;
print off();
setd;
for (i=y; i<=23;i++) {
gotoxy(x,1);
cprintf (" _");



}
// load list to desk(on_set);
}
mouse hrange (0, 640);
mouse_vrange (0, 200);
tes=1;
}

}while(tes!=1);

mouse hrange (0, 640);

mouse_ vrange (0, 200);

void wait_on(int button)

int bit;
if (button == LBUTTON)

while (mouse press(&bit, &bit, LBUTTON));
else

while (mouse press(&bit, &bit, RBUTTON)) :;

void p note ()

setb;

note=0;

select note(col, let);
ins note ()

setb;
gotoxy (75,25);
cprintf (" "R

hide_ cursor();
note = 0;

. void edit _ins(void)

int rowl, coll, temp;

unsigned char c¢;

clrscr();

testmouse () ;

mouse here = mouse_ status(&button);
offset=1;

c _scroll (2, 1, 80, 23, 0, 7, 16);
setd;



draw _desk();
¢ scroll(25, 1, 80, 1, 1, 7, 48);
setb;
gotoxy (70, 25);
cprintf ("Note ");
gotoxy (35, 25);
cprintf ("offset ");
gotoxy (42, 25);
cprintf ("%4u",offset);
if (mouse_ here)
mouse_cursor_on();
hide cursor():

do{
do{
if (kbhit ())
c=getch{():;
if(c==27)
break;

}while (mouse press(&temp, &temp, LBUTTON) !=

LBUTTON) ;

//

//

wait on (LBUTTON) ;
read mouse(&row, &col, é&button);
if (up){
i1f (offset!=1) {
offset--—;
print off ()
setd;
draw measure();
~ load list to desk(offset);
}
}
if (down) {
offset++;
print off();
setd;
draw_measure();
load list to desk(offset);
}
if(ins) {
p_note();
}
if (menu) {
gotoxy (1, 25);



setb;

cprintf ("saving ")
save (midi file);
cprintf (" ' "),

hide cursor();

}

lwhile(c!=27);

mouse hrange (0, 640);
mouse vrange (0, 200);
mouse_ cursor off();

void print off ()

setb;
gotoxy (42, 25);
cprintf ("%$4d",offset);
hide cursor();
}
//
// DESK.C
#include <stdio.h>
#include <stdlib.h>
$include <dos.h>
#include <conio.h>

void init vmode();

void draw block(int x, int y, int num);

void draw box( int row, int col, int wide, int
high );

void draw measure (void);

void scroll(int row, int col, int wide, int deep,
int num, int function);

void save_video (int startx, int endx, int
“‘starty,int endy,unsigned char *buf ptr);

void restore_video();

void draw_desk(void);

int wvmode;

char far *vidmem;
/*

void main ()

{



}o*/

unsigned char *pt;

init vmode () ;

clrscr();

draw_desk();

pt = (unsigned char *)malloc((70)
gotoxy(6,8);

getch();

save video(5, 76, 7, 24, pt);
scroll(8,6,69,14,0,06);

getch (),

scroll(8,6,69,14,0,7);

restore video(5, 76, 7, 24, pt);
gotoxy(6,8);

getch (),

free(pt);

clrscr();

void draw key(int X, int y)

{

y++;

void

-~}

gotoxy(x,y);cprintf (" RN | R E N |

gotoxy (x,y)scprintf (" B | R E R |

y++;
gotoxy(x,y);eprintf(” | | | | | |

y++;
| S O S N S |

*(14));

gotoxy(x,y)scprintf ("

draw _left (int x, int y)

gotoxy (x, y)i;cprintf("|");y++;
gotoxy (x, v): cpr1ntf("|") y++;
gotoxy(x, y):;cprintf("|");y++;
gotoxy(x, y);cprintf("L");

void draw right(int x, int y)

{

gotoxy(x, y):;cprintf(" |[");y++;
gotoxy(x, y);cprintf (" ]") y++;
gotoxy (x, y):;cprintf ("™ |");y++;
gotoxy (X, y);cprintf("—J");



void draw block(int x, int y, int num)

{

}

void
high)
{

int i;
textbackground(15);
textcolor(0);
draw _left(x, y):x++;
for (i=0;i<num;i++) {
draw _key(x, y);
x = x+14;
}
draw_right(x, y):
textcolor (15);
textbackground (9) ;

draw_box(int row, int col,

NNty if4 }
for (x=0;x<3;x++) {

for(i=col+l;i<wide+1l;i++) {

gotoxy (i, 7+x*8) ;
CPO % N TIESEEeIL LR
}
}
gotoxy(col, row);
cprintf ("g");
gotoxy((col+wide), row);
cprintf("gq");

gotoxy( (col+wide) ,1i);

cprintf ("|");
gotoxy ( (col+wide)-3,1i);
cprintf ("|");

}

gotoxy(i,row);

cprintf ("=");
}
gotoxy(col,
cprintf ("L

(row+high)) ;
) ;
for(i={(col+l) ;i< (col+wide)

int wide,

for(i=(row+l) ;i< (row+high) ;i++) {

for(i=(col+l) ;i< (col+wide) ;i++) {

;i++) {

int



gotoxy (i, (rowt+high));
cprintf ("-");

}

gotoxy( (col+wide), (row+high));

cprintf("d");

for(i=(row+l) ;i< (rowthigh) ;i++) {
gotoxy(col,i);
cprintf("|");
gotoxy(col+4,i);
cprintf (" |");

}

gotoxy (col+4, rowthigh) ;

cprintf (L") ;

gotoxy ((col+wide) -3, row+high) ;

cprintf (L") ;

textcolor(l);

textbackground(15) ;

ot oxeg 194 Y=

Qo 1 e Sl "y

goLoxXy (Frles Q3N

cprintf ("");

}

void draw measure (void)
{
N
for (i=0;1i<16;i++){
gotoxy (6,1+8);
cprintf ("
");
cprintf (" ")
}
for(i=1; i<=2; i++){
gotoxy (6, 7+1*8) ;

“cprintf ("

M)
cprintf (" "y ;
}

hide cursor():;

}

void scroll (int row, int col, int wide, int deep,
int num, int function)



union REGS ireg;

ireg.h.ah = function;

ireg.h.al = num;

ireg.h.ch = row - 1; /* Index from (O,
0) */

ireg.h.cl = col - 1;

ireg.h.dh = row + deep;

ireg.h.dl = col + wide;

ireg.h.bh = 0; /* attribute byte
*

/

int86(0x10, &ireg, &ireg);
}

void save video{int startx,int endx,int
starty, int endy,unsigned char *buf ptr)
{
register int i, 3;
char far *v, far *t;
v = vidmem;
for(i=starty; i<endy; i++)
for(j=startx; j<endx; j++){
Tosd i R TL6BR A 1 Ggdy ;
*buf ptr+t = *E+t;
* b Py T\t G
// *t-1)=5L"Y /* delete character */

}

void restore video( startx, endx, starty, endy,
buf ptr)
int startx, endx, starty, endy;
unsigned char *buf ptr;
{
register int 1i,3j;
char far *v, far *t;
v = vidmem;
t =vwv;
for(i=starty; i<endy; i++)
for(j=startx; j<endx; J++){
v = t;
v 4= (i*160)+(j*2);



Y
.
A

*v++ = *buf ptr++;
*v = *buf ptr++;

}

video mode ()

{

union REGS r;

r.h.ah = 15;
return int86(0x10, &r, &r) & 255;

void draw desk(void)

draw box (2, 1, 79, 22);
draw block (5, 3, 5):
draw measure () ;

void init_ vmode (void)

vmode = video mode () ;
if ( (vmode!=2) && (vimode !=3) && (vmode ! =7) ) {
printf ("video must be in 80 column text
mode" ) ;
exit (1)
}
if (vmode==7) vidmem = (char far *) O
xB0000O00O;
else vidmem = (char far *) 0xB8000000;
}

int comp table(int col, char *notel[]) // for
convert column position to note value */

{

int x;

switch{col) {
case 6 x=36 ; *note = "2C" ; break;
case 7 x=37 ; *note = "2C#"; break;
case 8 x=38 ; *note = "2D" ; break;
case 9 x=39 ; *note = "2D#"; break;
case 10 x=40 ; *note = "2E" ; break;
case 12 x=41 ; *note = "2F" ; break;



case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case

13
14
15
16
17
18
20
21
22
23
24
26
27

28

29
30
2%
32
34
35
36
37
38
40
41
42
43
44
45
46
48

50
51
52
54
55
56
57
58
59
60
62
63

49

x=42
Xx=43
x=44

-x=45

X=46

x=53
x=54
x=55

Ne Ne NMe N

*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note
*note

N T ({1 | e | | | | | (| { (N | N S |

1 | | O | B 1 I |

"2F#"; break;
"2G" ; break;
"2G#"; break;
"2A" ; break;
"20#"; break;
"2B" ; break;
"3C" ; break;
"3C#"; break;
"3D" ; break;
"3D#"; break;
"3E" ; break;
"3F" ; break;
"3F#"; break;
"3G" ; break;
"3GH#"; break;
"3A" ; break;
"3A#"; break;
"3B" ; break;
"4C" ; break;
"4CH#"; break;
"4D" ;. break;
"4D#"; break;
"4E" ; break;
"4F" ; break;
"4F#"; break;
"4G" ; break;
"4G#"; break;
"4A" ; Dbreak;
"4p#"; break;
"4B" ; break;
"5C" ; break;
"S5C#"; break;
"5D" ; break;
"SD#"; break;
"S5E" ; break;
"S5F" ; break;
"S5F#"; break;
"5G" ; break;
"5G#"; break;
"5A" ; break;
"S5A#"; break;
"5B" ; break;
"eC" ; break;
"6C#"; break;



case 64 : x=86 ; *note = "6D" ; break;

case 65-: x=87 ; *note = "oD#"; break;
case 66 : x=88 ; *note = "6E" ; break;
case 68 : x=89 ; *note = "6F" ; break;
case 69 : x=90 ; *note = "6F#"; break;
case 70 : x=91 ; *note = "6G" ; break;
case 71 : x=92 ; *note = "6G#"; break;
case 72 : x=93 ; *note = "6A" ; break;
case 73 : x=94 ; *note = "6A#"; break;
case 74 : x=95 ; *note = "o6B" ; break;
case 76 : Xx=96 ; *note = "IC" ; break;
default : x=0 ; break;

}

return x;

}

void c_scroll (int row, int col, int wide, int
deep, int num, int £, int color)

{
union REGS ireg;
TOwW——; /* Index
from (1, 1) */
ce1>-;
ireg.h.ah = £;
ireg.h.al = num;
ireg.h.ch = row;
ireg.h.cl = col;
ireg.h.dh = row + deep - 1;
ireg.h.dl = col + wide;
ireg.h.bh = color;
int86(0x10, &ireg, &ireq);
}
//
// PAINT.C

#include <stdio.h>
#include <conio.h>




#define EXTERN 1
#include "def.h"

typedef struct{
unsigned time;
unsigned comm;
unsigned data;
char status;
}sample;

//node *headnode;
unsigned begin time, end time;
//extern node *begin, *end, *cur;

void paint(),search b e(),list 2 desk(),
load list to desk{();
int note_to col{():;

void load list to desk(unsigned off set)
{

search b e()});

|l E50) aegiel JOLELSER) |
}

void search b e(void)
{
node *tnode, *wnode; /7"
b node==NUll " indicate that
begin time=48%* (offset-1); //  no
data list in that offset
end time=48*offset-3;
wnode=headnode;
if (wnode==NULL)
begin=wnode;
else({
while ( (wnode->time<begin time) && (wnode!=
NULL) )
wnode=wnode->next;
if ( (wnode->time<=end time) && (wnode->time>=
begin time))
begin=wnode;
else
begin=NULL;



wnode=headnode;
1f (wnode==NULL)
end=NULL;
else( .
while ( (wnode->time <= end time) && (wnode!=
NULL) ) {
tnode=wnode;
wnode=wnode->next;
}
if ((tnode->time<=end time) && (tnode->time>=
begin time))
end=tnode;

else
end=NULL;
}
}
void list 2 desk(unsigned off set) //
find bigin and end row for
{ // draw

current offset
sample *conv(50];
LRt 1o\ T
unsigned b _time, e time, note t;
if ( (begin==NULL) && (end==NULL) ) {
setd;
draw_measure () ;
}
if ((begin!=NULL) && (end!=NULL) ) {
cur=begin;
n=0;
do{ . // load
current list to array
convm]->time=cur->time;
conv [m] ->comm=cur—->command;
conv[m]->data=cur->note;
conv[m]->status='u';
cur=cur->next;
m++;
}while (cur!=end->next) ;
m——; // m is max number of

i=0;
while (i<=m) {



if(conv[i]->status!="n") {
if (conv[i]->comm/l6==note off/16) {
b time=begin time;
e_time=conv[i]—>time;
note t=conv[i]->data;
convii]->status='n';
}

if(conv[i]->comm/1l6==note on/16) {

b time=conv{i]->time; // set
note on
note t=conv[i]->data;
conv([i]l->status='n"';
Jj=1i;
while (j<=m) { //search note
off
if (conv[jl->status!="n") {
if (conv[j]->data==note_ t) {
e_time=conv[j]—>time;
conv{[jl->status='n"';
}
}
AN 2
}
if (e time>end time)
e time=end time;
}
paint (note t, b time, e time,
off set);

void paint (unsigned note v, unsigned be_time,

unsigned en time, unsigned off_set)

{ // draw current offset
int b row, e row, note ¢, X;
b_row=((be_time-(48* (off_set-1)))/3)+8;

e row=((en_time-(48* (off_ set-1)))/3)+8;

note c=note_to_col (note_v);

setd;

for (x=b_row;x<=e_row;x++) {
gotoxy(note c, X);



cprintf ("E");
}
hide cursor();

}

int note to _col(int note) // for convert note
value to column position
{

int x;

switch(note)

{

case 36 : X=6 ; break;
case 37 : x=7 ; Dbreak;
case 38 : x=8 ; Dbreak;
case 39 : x=9 ; Dbreak;
case 40 : x=10 ; break;
case 41 : x=12 ; Dbreak;
case MR <1 =T\ O break;
case 43 : x=14 ; break:;
cE Bl \&/\) =i & U yalaks;
case 45 : x=16 ;  Dbreak;
case 46 : x=17 ; Dbreak;
case 47 : x=18 ; Dbreak;
case 48 : x=20 ; Dbreak;
case 49 : x=21 ; Dbreak;
case B0 Vs Hx=22 ;)< brfeaky
case 51 : x=23 ; Dbreak;
case 52 : x=24 ; Dbreak;
case 53 : x=26 ; break;
case 54 : x=27 ; Dbreak;
case 55 : x=28 ; Dbreak;
case 56 : x=29 ; Dbreak;
case 57 : x=30 ; Dbreak;
case 58 : x=31 ; Dbreak;
case 59 :. x=32 ; Dbreak;
case 60 : x=34 ; Dbreak;
case 61 + x=35 ; Dbreak;
case 62 : x=36 ; Dbreak;
case 63 : x=37 ; Dbreak;
case 64 : x=38 ; Dbreak;
case 65 : x=40 ; Dbreak;
case 66 : x=41 ; Dbreak;
case 67 : x=42 ; Dbreak;
case 68 : x=43 ; Dbreak;



case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case

69
70
71
72
73
74
75
76
77
18
19

81
82
83
84
85
86
87
88
89
90
s

JP2

93
94
95
96

default

}

return x;

}

//
//

typedef struct singlelist{

80 :

Ne We N Ne Ne Mg Ne M Ns Ne N Ne N Ne N N

TESTLINK.
#include <stdio.h>
#include <malloc.h>
#include <conio.h>

e NP N N N Ng Ny N N N Ne N M

break;
break;
break;
break;
break;
break;

break;

break;
break;
break;
break;
break;
break;
break;

“break;

break;
break;
break;
break;
break;
break;
break;
break;
break;
break;
break;
break;
break;
break;

unsigned int time;
unsigned int command;
unsigned int note;



unsigned int data;
struct singlelist “*prior;
struct singlelist *next;
}node; .
typedef struct list
unsigned int time;
unsigned int command;
unsigned int note;
unsigned int data;
}dim;
extern struct singlelist *headnode, *tailnode;
struct singlelist *walknode , *newnode, *
nextnode;

void deletenode (node *before);
//void io _dat (node *nodet);
node *search(node *ser):;

node *new node(void);

void clearnode(void);

void ins dat(void);

void disp_dat (void);

void save (char filell):

void load(char file([])s

char midi file{15];

/*void main ()

{
char midi file[1D0];
int choise, i;
headnode=tailnode=NULL;
headnode->prior = NULL;

headnode->next = NULL; //
printf ("\n%u",headnode->time) ;
do {

printf("\nl.Inseart node\n");
printf("2.Viwe time in sequence\n") ;
printf("3.Save list\n");
printf("4.Load list\n");
printf ("5.End and clead all List\n");
choise = getch():
switch (choise) {

case 'l' : ins_dat(); break;

case '2' : disp dat{(); break;

case '3' : printf("enter file name : ");



}

*/

scanf ("%15s",midi_file);

// gets(midi file);
save (midi file); break;
case '4' : printf("enter file name
// gets(midi file);

scanf ("%$15s",midi_file);
load (midi file);

break;
case '5'" : clearnode(); exit(1l);

}

}while (choise != 5);

node *new_node(void){

>

return(node *)malloc(sizeof(node)):;

void delnode (node *p){

}

/*

free((void *)p):

void io_dat(node *nodet) {

}

*/

nodet->time=time;
nodet->command=_ch;
nodet->note=note;
nodet->data=vel;

unsigned int dat;

printf ("\nInput Time:");
scanf ("%u", &dat) ;
nodet->time=dat;

printf ("\nInput Command:");
scanf ("%u", nodet->command) ;
printf ("\nInput Note:");
scanf ("%u", nodet->note);
printf ("\nInput Data:");
scanf ("%u", nodet->data) ;

void clearnode (void) {

")



walknode = headnode;
newnode = walknode->next;
while (walknode != NULL) {
free (walknode) ;
walknode = newnode;
newnode = newnode->next;
}
}

void deletenode (node *before) {

node *after;

if (before->next != NULL) {
after = before->next->next;
delnode (before->next);
before->next = after;
after->prior = before;

'y
}

node *search(node *ser) {

node *tempnode, *testnode;

testnode = headnode;

while ( (testnode->time < ser->time) &&
(testnode != NULL) )

testnode=testnode—->next;

return testnode;
}
/*

void ins dat(void) {

if (headnode==NULL) {
headnode = new node();
newnode = headnode;
io_dat (newnode) ;
newnode~>next=NULL;
newnode—->prior=NULL;
tailnode=newnode;
printf ("\n%u", newnode->time);

}

else{
newnode = new_node();



io_dat (newnode) ;

prlntf("\nou" newnode->time) ;

walknode = search(newnode)

if (walknode!=NULL) {
if(walknode~>prior==NULL)

headnode=newnode;
else
' walknode->prior->next = newnode;

newnode->prior = walknode- ->prior;
walknode->prior = newnode;
newnode->next = walknode;

}

else(
newnode->next = NULL;
newnode->prior= tailnode;
tailnode->next=newnode;
tailnode=newnode:;

}

}
}o*/

void disp dat(void) {

walknode = headnode;
do {
printf (" Time=%u ",walknode->time) ;
walknode = walknode->next;
}while (walknode != NULL) ;
}

void save(char file[]){

register int t;
node *info;

FILE *fp;

f((fp=fopen(file, "wb")) == NULL) {
printf ("Cannot open file\n"):;
exit (1);

}

info = headnode;
while (info) {
fwrite (info, sizeof (node), 1, fp);



}

info = info->next;

fclose (fp):

}

void load{(char file[]) {

register int t, 1i;
node *info, *temp=NULL;

FILE *fp;

if ((fp=fopen(file, ™rb")) == NULL) {
printf ("Cannot open file\n");
exit (1)

}

clearnode () ;

while (headnode) { //clear all list

}

info = headnode->next;
free(info):;
headnode=info;

printf("\nloading file\n");

headnode=(node *)malloc(sizeof (node));
if (!headnode) {

}

printf ("Out of memory\n");
return;

info=headnode;
while (! feof (fp)) {

}

if(1l != fread(info, sizeof(node), 1, £fp))
break;
info->next = (node *)malloc(sizeof (node))

if(!info->next) {
printf ("Out of memory\n");
return;

}

info->prior=temp;

temp=info;

info=info->next;

temp->next=NULL;



tailnode=temp;

headnode—->prior=NULL;
fclose (fp):

void in list(unsigned time_o, unsigned com m,
unsigned data 1,
unsigned data_2)

{

if (headnode==NULL) {
headnode = new node ()
newnode = headnode;

newnode->time=time oO;
newnode->command=com m;
newnode->note=data_1;
newnode->data=data_2;

newnode->next=NULL;
newnode->prior=NULL;
tailnode=newnode;

}

else{
newnode = new node () ;

newnode->time=time 0O;
newnode->command=com_m;
newnode->note=data_1;
newnode->data=data_2;

walknode = search(newnode);
if (walknode !=NULL) { _
if (walknode->prior==NULL)
headnode=newnode;
else
walknode->prior->next = newnode;
newnode->prior = walknode->prior;
walknode->prior = newnode;
newnode->next = walknode;
}

else{



newnode->next = NULL;
newnode->prior=tailnode;
tailnode->next=newnode;
tailnode=newnode;
}
}
gotoxy(1l,1);
printf ("%5u %$3u %5u”, newnode->time, newnode-
>command, newnode->note);
hide cursor();

}

void del list(unsigned time o, unsigned com_m,
unsigned data 1,
unsigned data 2)
{
walknode = headnode;
while ( (walknode->time!=time o) && (walknode->
command !=com m)

&& (walknode->note!=data 1) &&(walknode->
‘datal=data_2)){ [

walknode=walknode->next;

}
walknode->prior->next=walknode->next;
walknode->next—->prior=walknode->prior;
free (walknode) ;

Y/ /
// MOUSE.C
#include <conio.h>

#define EXTERN 1
#include "menu.h"

void mouse counters(int *row, int *col);

void cursor(int row, int col);

void read mouse (int *row, int *col, int *button);
void mouse_ cursor on(void);

void hide_cursor(void);

void mouse vrange(int min, int max);

void mouse hrange(int min, int max) ;

void testmouse ()



int button;

/* int i, row, col, s, press, button, v, h;*/
if (!'mouse status (&button))
{
printf ("Mouse not install ,program
abort!");
exit (1) ;
} .
gotoxy(l, 1);

/*

printf ("Enter mouse sensitivity "):
scanf ("$d", &s);
gotoxy(1,1);
printf ("press left button and hold down");
do{
press = mouse press(&row, &col, 1);
}while(press!=1l);
gotoxy(10,1);
printf ("E");
printf("left button now press ");

.printf ("release button to quit ");

mouse cursor on();

i=1;
do{
mouse counters (&v, &h);
¥ (v>="g)
{
gotoxy(10,1);
printf ("&");
1£f(i<25)
i++;
}
if(v <= -s8)
{ .
gotoxy(10,1);
printf(" ");
if (i>1)
im=m=;
}
}while (mouse press(&row, &col, 1)==1);
printf ("no button press\n");
do {

press = mouse_press(&fow, &col, 2);
}while (press!=2);



*/
}

int mouse status(int *buttons)

{

union REGS ireg;

ireg.x.ax = 0x00; /* Function
0x00--mouse status */
int86 (0x33, &ireg, &ireg): /* bx is

number of mouse buttons */
*buttons = ireg.x.bx;
return ireg.x.ax;

void mouse cursor on(void)

{

union REGS ireg;

ireg.x.ax = 0x01; /*
Toggle cursor on el
int86(0x33, &ireg, &ireq);

void mouse cursor off(void)

{

union REGS ireg;

ireg.x.ax = 0x02; /*
Toggle cursor off */

int86(0x33, &ireqg, &ireqg);
}

void read mouse(int *row, int *col, int *button)

{

union REGS ireg;

ireg.x.ax = 0x03; /* Read mouse
position and status */



int86(0x33, &ireqg, &ireq):;
*putton = ireg.x.bx;

*col = ireg.x.cx/8 + 1
*row = ireg.x.dx/8 + 1

.
4
-
14

int mouse press(int *row, int *col, int button)

{
union REGS ireg;

ireg.x.ax = 0x05; /* Function to
get mouse data XY/
ireg.x.bx = button; /* Update only

on this button press */

int86(0x33, &ireqg, é&ireqg):

*col = ireg.x.cx/8 + 1;

*row = ireg.x.dx/8 + 1;

return (ired.x.ax); /* Return
button status T~

}

int mouse release(int *row, int *col, inf button)

{

union REGS iregq:;

ireg.x.ax = 0x06; /*
Function to get mouse data */

ireg.x.bx = button; /* The
button to inspect Hier

int86(0x33, &ireg, &ireq);

*col = ireg.x.cx;

*row = ireg.x.dx;

return (ireg.x.ax); /* Return
button status */
}

void mouse vrange (int min, int max)

{

union REGS ireg;



ireg.x.ax = 0x08; /* Function
to set vertical range */

ireg.x.cx = min;

ireg.x.dx = max;

int86 (0x33, &ireqg, &ireqg):;

void mouse hrange(int min, int max)

{
union REGS ireg:;

ireg.x.ax = 0x07; ' /* Function to
set horizontal range */

ireg.x.cx = min;

ireg.x.dx = max;

int86(0x33, &ireg, &ireg);

void set mouse(int row, int col)

{

union REGS ireg;

ireg.x.ax = 0x04; /* Function
to set mouse position */

ireg.x.cx = col;

ireg.x.dx = row;

int86 (0x33, &ireg, &ireqg);
}

void mouse cursor g(void)
{
static unsigned int mask[] = {
Ox3ff, Ox1ff, OxO0fff, Ox7ff, O0x3ff, Ox1lff,
Oxff, 0Ox7f,
O0x3f, Ox1lf, Ox1lff, 0x10ff, O0x30ff, Oxf87f,
0x£f87f, O0xfc3f,
0x00, 0x4000, 0x6000, 0x7000, 0x7800, O
x7c00, 0x7e00, 0x7£00,
0x7£80, 0x78c0, 0x7c00, 0x4600, 0x0600, O
x0300, 0x300, 0x0180};
union REGS ireg;

nn



struct SREGS s; /* CAUTION: MUST
BE "SREG" FOR ECO-C88 */

segread(&s); _ /* Read
segment reg */

s.es = s.ds; /* Load
es with dseg */

ireg.x.ax = 0x09; : /* Set
graphics cursor */

ireg.x.bx = 0x01; /*
Column hot spot */

ireg.x.cx = 0x01; /* Row
hot spot */

ireg.x.dx = (unsigned) mask; /*
Pointer to mask 2

int86x(0x33, &ireqg, &ireg, &s); /* Set
all registers R

}

void mouse cursor t(int type, int screen, int
mask)
{

union REGS ireg:;

struct SREGS s; /* CAUTION: MUST
BE "SREG" FOR ECO-C88 */

segread (&s) ; /* Read
segment reg )

s.es = s.ds; /* Load
es with dseg it

ireg.x.ax = 0x0a; /* Set
text cursor */

ireg.x.bx = type; /* Type
of cursor */

ireg.x.cx = (unsigned) screen; /*
Screen mask */

ireg.x.dx = (unsigned) mask; /*
Cursor mask */

int86x(0x33, &ireg, &ireg, &s); /* Set

all registers */

}

Uy



void mouse counters(int *row, int *col)

{

union REGS ireg;

ireg.x.ax = 0x0b; /* Function
to read motion counts */

int86(0x33, &ireg, &ireg);

*col = ireg.xX.CX;

*row = ireg.x.dx;

}

void hide cursor (void)

{

cursor(26,1);

}

void cursor(int row, int col)

{

union REGS ireg;

ireg.h.ah 0x02;
ireg.h.bh = getvpage() ;
ireg.h.dh = row ~ 1;
ireg.h.dl = col - 1;

int86(0x10, &ireg, &ireqg):;

int getvpage (void)
{

union REGS ireg;

ireg.h.ah = 0x0f;
/* Function O0x0f */

int86(0x10, &ireg, é&ireq):;
return (ireg.h.bh);

}
/*
void wait on(int button)

{
if (button == LBUTTON)

while (mouse press()});

fifl



if (button == RBUTTON)
while (mouse press());

} o*/

#include <stdlib.h> /* Needed for
the memchr () function */

unsigned int read key(int button)
{
char press, *tptr;
int dhm, vmove, hmove, temp;
hide cursor();
while (TRUE) {

if (mouse here) ({ . /* If
there is a mouse */

press = mouse press(&temp, &temp, button);

if (press == button) {

return ENTER;
}

mouse_ counters (&vmove, &hmove); /* Get

relative movement o

dhm += hmove;

if (dhm > delta) { /* Enough to
move it right HR

return RARROW;
} _
if (dhm < -delta) { /* How about
left? g "2
return LARROW;
}
}

temp = kbhit(); /* Poll
the keyboard */

if (temp == 0) { /* No
key */

continue;

}

if (temp == ENTER) /*
Pressed Enter key? */

return ENTER;

if (temp < ASCII LIMIT) { /*
Single character? */

N



tptr = memchr (cptr,

menucount) ;
if (tptr) {

tolower (temp),

last = tptr - cptr;

match */
return ENTER;
}
}

return temp - EXTEND OFF;
*/

Extended keycode?
}

return O;
Should never be here
}

#include <dos.h>
#define ZEROFLAG 0x40

- int _kbhit(void)
{
int zflag;
union REGS ireg;

ireg.h.ah = 0x06;
*/

ireg.h.dl = Oxff;
read it, not output */

zflag = intdos{&iregq,

&ireq);

*/

if ¢ (zflag & ZEROFLAG)

character and 07

if (ireg.h.al == 0)

keycode?
ireg.h.ah = 0x06;

*/

{

ireg.h.dl = Oxff;
&ireqg);

intdos(&ireqg,

return (ireg.h.al + 0x100);

}

return ireg.h.al;
character

}

*/

L L)

*/'

{

/* Found a

/*

/*
/*

/*

/*

S*

Function 6

We want to

A

Extended

An ASCII



return O; /* No
character */
}

unsigned int read key all(int *row, int *col)
{

char press, *tptr;

int dhm, dvm, vmove, hmove, temp, tbutton;

hide cursor():;
/* Newer machines fast enough
to read */
/* multiple presses when user
wants o/ '
/* only one. This next loop
clears out */
/* false presses.

*/

if (mouse here) {
while (TRUE) {
read mouse (xrow, col, &tbutton);
if (tbutton == 0)
break;
\

}
dvm = dhm = 0;

while (TRUE) {
if (mouse here) ({ /* If
there is a mouse Ko
read mouse (row, col, &tbutton);

if (tbutton == LBUTTON) {
. return ENTER; /* User made
a choice */
}
if (tbutton == RBUTTON) {
return ESCAPE; /* Return
without choice */

}

/* Could put MBUTTON code here */

i



*/

avoid

mouse counters (&vmove, &hmove); /* Get
relative movement */
dhm += hmove; .
horizontal movement */
dvm += vmove;
vertical movement */

if (dhm >
return

if (dhm <
return

if (dvm >
return

if (dvm <
return

7

that */

*/
*/

press

Enter

DELTA) {
RARROW;

—-DELTA) {
LARROW;

DELTA) {.
DARROW;

~PDELTAY) H{
UARROW;

/* Get

/* Get

/* _kbhit () changes:

/* LIST0305.C changed to

/* conflict with compilers

/* have a kbhit () function

/* Note leading underscore

temp = kbhit();
keyboard

if (temp

continue;
}

if (temp
key?

*/
== 0) {
*/

== ENTER) {
*/

return ENTER;

}

¥Y

/* Poll the

/* No key

/* Pressed



if (temp == ESCAPE) {

return ESCAPE;

}

if (temp < 127) {

ASCII key? */

last = temp;
return ENTER;

}

last = 0;
return temp -~ EXTEND OFF;
keycode? */

}
}

O

WY

/* Pressed

/* Extended
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