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Abstract

The program uses in this  project is  fundamental understanding of
muitimedia system. The data transfers through serial port with 9,600 baud rate:
The  communication is divided into many modes ; text mode two - way
communication, image and text mode, and sound mode, but the sound s
recoded as a file. The sound is tranmitted to the terminal, and it be chosen

the proper mode for each application,
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:’/ o« =l 1 o A‘d v (74 1s ° ] dv (-3 v <
wwsameaasumlagans e diaelnalidevtenadeys  ndulisusulidiaslddoyanasing
vianun - antinhieayslumissanusiiliuaausenw Tagldilerdu POKES () lunini

witeya 1 lumbiganudauansng { Display memory ) vizaenaasldweridiy PUTPIXEL () usna

MwaaNUA L&
2.3 Laﬂj ( Sound )
ANN1TYBUA LA ENISULRS L

Laﬂq‘lu?iﬁuuwﬁ«.amﬁﬂvy‘mﬁﬁﬁ’u waziasimsiansaniuseiuneuie  Tunaunns
wlasdndlldhudyogadines wasmaulaandy  taevelllunnswlaedynausunaentiidly
AnynycuAdInes asoinldlagnszuaunAGendunnlae ( Samping ) Wmmiuaaned
{ Sound Blaster ) NifutAERU n?:mumﬂvnuﬂémzqnﬁ'ﬁﬂﬂanJLLﬂmﬁryruqmmnfamaﬂmﬂu

AtytyruAdsea ( Analog to Digital Converter : ADC ) Avgul 2.4



F S

Time e “ Time
!

£azlsg oudic sburce Sompling ot constant rate
(up to 44,100 samples per second)

+128
0- .
-127

Sequence of 8-bit digital values

sUA 2.4 udesivsiudavdryaeusenidudyguiines

Sequence of 8-bit
digital values

A
+128 ¢
telrcese wave
before smoothing o
by output filter Time
-127 &+
v

Ancleg audio output

i 25 uamiesaulaedtynradneadiudtygneuiaen

rautaedtygruauisanidudmiyruninaatiu snrgudyyroundensnadnrgu
( Sampling rate ) Piwualdacamdn wazutlasuadnsi ldannisgulsiikArdaee ( Digit) §ms

nrguenaGeniddnetndnanutlunisgn Tefwmbadudin (Hetz) admdfwminsanlunisdy
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dryryrnumnsmagfuauney | Shannon Theorem ) nuunalidndasiiAnatnafaavindudagayinees
Adresdynniigngn unsdivandame dynramslianutgagalszinn 4000 Efa me
azdunNtlungusiasiiAnetnaias 8000 Fn
dl v ~ - < - (g dl dl al' v L ‘ll
uananANudtunegundn defiwarfnad ( Parameter ) Bnsavileifediesiunisduniu
«f . . “ o ] v
AoruIalungu ( Sampling Size ) MuAlumsguaziusiaiimagaande ( Range ) weedtyoynos
uraniusaweialliuacfioue 8 O wilufulud gy sfuaamesfie azilaunn 16 On
P -
mrgunilafasgnulsaihusguasdinnaninaunalunisgy
R
luduraunisudaedtyryrundusndyunafaneadudyyonde azgninlagsauas
drynynauanndryryrunaneaiiudnyineuiasn ( Digital to Analog Converter : DAC ) AagUA 25
o dny a e o X . o v 4
Aunmasa@adildannisgy Waksueanaussivegiuanud unisduiuienand
Wnrguuinaninneasdyyinidesiasdediuiniu widTrnuresdayafasiasuiniiudan
o 5 = -I' s o a v v ﬂ‘ﬁ’ -l'dl
AaiunTi@anANd lunrguasians laananseamsluaun et uasilefiiasldlu

nzifiudaya

£ 2 e { S\ e

nfadrausuaiamas ( Sound Blaster Card ) ilugtnsafiganinnlsy@ndaimnisvingu.
L'ﬁ'ﬂoﬁuLaﬂq'luﬂauﬁqme‘douqﬂﬂau‘%"aﬁ% { Personal Computer : PC ) naswaumematulad
lugadaqiuinliaarfameidouyanaiinnudinsalunmitudunsminue sidsenniu
mﬂummm?{r?vlu'x*‘fumm&ﬁ'\é'wznmﬂLﬂummg']um?ﬁﬂ\nuﬂmLﬂ?'ﬂmauﬁqLﬂﬂf@iquuﬂﬂavfﬂﬂ
fanfluunuresimfGandniedliie NeasBtntesnueRve s ame et minn
MHauaziisiife

1. aFuanAtuuUL@tus e dmTiau 1 fenquinmedaemaienidu ( M
Synthesis )

2. Tufin ( Record ) dryqyroudeadaemaguinnsualae waziutayaatluplvasdyyo
A3ABA TINVAEUNGY ( Play Back ) fayaranaalioelusldynnondedaimy

3. Inntimaluladfunsiiudadeyn ( Data Compression ) 1l

uanantl graudueanamaiieiiannann nsiinderumisanudresranRawmesly
Taunre Taglisiaqinudfy ( CPU ) TneldAifue ( Direct Memory Access : DMA ) ¥inlthlz=uein.
walumnlssunansdyoynu .
lrnusuaairefusasiaasi®l ( Chip ) drsnanadugranuressaee waldinag

Ursmna@esannsarinlinien q fufiiAiesrenfiamefindainauaulan 1§y

1



wnIasIufUaamefAes v dndunmzesiuduaamesiinanaetne uARa
ﬁtﬂuﬁug'\uﬁ?m‘lufﬂ?Mu wenanitenadudesdi ( CD ) vidaaneiu ( Line - in)

e @ aefl Wlusausuanamefivaneliungusn s findwafun
( Creative Voice File format : VOC ), ulasgavhianafuaantelrdnasuum ( Microsoft Waveform

Audio File format : WAV ), ATiefinTindatWdWasuum ( Creative Music File format : .CMF )

g W], voc
nrdeullsunsudanutaufuanawmafasFan ldwaiduraslasinada CT - VOICE . DRV

)
rv o« o

dl v < o v dl 1 o fd' e k1 & 3 o d‘

Wa g muduatamaiinuwiinusainis fardundrAtyreiasnafidunladaoutdy Hafdun

ARDIUENIUENALTaNTuANSe - Harffuiufindyynondoy  wesieidududaundune
™

faysdynudes  dwiy deyafildannminuresiiiduueslannefezeglualunmes

VOC format

Iﬁ‘im%waﬁﬁqaﬂ'ﬂwéﬂaa‘uu61( Creative Voice File format: CT- Voice format ) -

Faaedindvaduun. Guplwusedlidioysiineaildannmdudynyiondeauasn
wazgnulas idudnyeyrusinmauda Lng'duuu'nmwﬁ'nﬁmf':ﬁwum‘[mﬁu?ﬁw Creative  Labs
Taedainiiazgnzyanadn Voo Iiledazuimendy 2 ufea Aadauis ( Header ) unzdau
'ﬁ'ﬂ:ﬂﬂ ( Actual Data )

1. Fraadignnasudan ( CT - Voice Header Block ) ({uudenildednmazna
el irefium wandudouden q auil A

- Tusl 00813 (0-19) ussqdioaan ‘Creative Voice File'

- luel $14-$15 (20- 21)° Us790aMiIALDAATA ( Offset Address ) 1avdana

- lusf $16$17 (22 - 23) ussuInERIVe M UIANTETe e funn

- U $18$18 ( 24 - 25 ) UssqAARNNRWUFIBIINEAT e FTUELANAUAN $1234 Tulus

gauazlusin .
2. meuRaA ( Data Block ) sznaudonudendan 8 uden  udazudenaiilana¥ne

ARNE ] Y

12



a8 Block O - End Block

4

-3 - v o s v |dl - ani < :’;
Juvseailitdmuadeyauds avagiiievesileTIndwinu
block 0

Structure of the End Block

Block Type 1 byte=0
Block Length none
Data Bytes none

Block 1 - New Voice Block
urrgdayaud q iamnsadinisudieoundy | Play Back ) 16 SR Aednsnisugudfeiildlu
nniuin@es douunalust ( Pack  Byte ) iwlusldscyindayemiuiindnisuna ( Pack ) vidali

v

frdduanvimsudtunisunagiia vy

black 1
Structure of the New Voice Block
Block Type 1 byte =1
Block Length 3 bytes
SR Byte 1 byte
Pack Byte 1 byte =0,1,2,3
Data Byte X bytes

Block 2 - Sequent Voice Block

Huufean i lunsdinfideyarunalugjifundiiaciuan ( Load ) samvataudinialuaf
-~ 13 d” 9o v 1 v < < < v
Wen ufasllasinWansounideyasaniduufenidn | varausanls

block 2

Structure of the Subsequent Voice Block

Block Type 1 byte =2

Block Length 3 bytes

Data Byte x bytes

13



Block 3 - Silence Block

duvfeaililumsanrunavesdeya lnaazunuiifayaiibifl@ealeudosudeni

block 3

Structure of the Subsequent Voice Block

Block Type 1 byte =2
Block Length 3 bytes
Duration 2 bytes

Block 4 - Marker Block

v

Wlunsunda ( Mark ) Arundsrasdayafisasnislfuuliaudaundy

block 4

Structure of the Marker Voice Block

Block Type 1 byte=4
Block Length 3 bytes =2
Marker 2 bytes

Block 5 - Message Block
1unrunsnsasneruadnas i ualading
block 5

Structure of the Message Voice Block

Block Type 1 byte =5
Block Length 3 bytes
Ascii Data X bytes

End Character 1 byte

14



Block 6 - Repeat Block
< dl ) 4 v o v dl n‘ :’/ ] :’/ U “ ‘0’ L d' °
HuuseailinmalhirdayeiFuiudgaiuliisundudianduauiinmun

block 6

Structure of the Repeat Block

Block Type 1 byte =6
Block Length 3 bytes =2
Count 2 bytes

Block 7 - Repeat End Block

H v 1 v
Juusaanlinimuasdugavesieyaiiarviaum

block 7

Structure of the End Repeat Block

Block Type 1 byte =7

Block Length 3 bytes=0

Block 8 - Extended Header Block

1l B Pro sz luasinuden 1 1@lMmaavduavesioyaliliasudon unsdiidu

17

daya@seuiuaineila

block 8

Structure of the Extended Header Block

Block Type 1 byte =8

Block Length 3 bytes =4

Sample rate 2 bytes

Data Mode 1 byte




Wardulunislfaunasdailasuaas ( CT - driver : CT - Voice . DRV )

Warfdu 0 (BX =0) : mMuuanaifurediannes

function 0

Determine driver version

Input BX =00
Output AH = Main nymber
AL = Sub-number

Remarks none

Warfdu 1 (BX = 1) : FeAINRTALBALATA

function 1

Set Port Address

Input BX = 01

AX = Port Address

Output none
Remarks can only be called before
function 3

Wt 2 (BX = 2) : AABUma TN

function 2

Set Interrupt

input BX =02

AX = Interrupt Address
QOutput none

Remarks can only be called before

function 3

16



v

7 £ ' ¢ - v d
Warldu 3 (BX = 3) : WAAULAN 1 18et1inn e Wagluaniasiignsies

function 3

Initialize driver

Input BX =03

QOutput AX =0 Successful

AX =1 SB not found

AX =2 Port address error
AX =3 Interrupt error

Remarks none

Wardfu 4 (BX = 4) : illa - Unaaing

function 4

Loudspeaker on/off

Input BX = 04
AL =0 off
AL =1 on
Output none

Remarks none

v
~

Warlfu 5 (BX =5) : 6i9AN Statusword address

function 5

Set Status Address

Input BX =05
ES : Dl = Sample address
Qutput none

Remarks none




Harffu 6 (BX=6) : \@undu  Play Back ) faya [ wilndayadanasiludygoudes
ASLAN)

function 6

Sample Playback

Input BX = 06

FS : DI = Sample Address
Qutput none

Remarks Statusword is changed
according to encountered

marker block

Waridu 7 (BX = 7) : tuiindeys { wesdynraudeadudygyionanes wasdiuly)

function 7

Record Sample

Input BX = 07

AX = Sampling rate

DX : CX = Length

ES : DI = Sample Address
Qutput none

Remarks none

Waridu 8 (BX = 8) : ani@nnITUNNatWIeITIinT TR

function 8
Abort Sample
Input BX =08
Output none
Remarks Statusword = 0

18



W91 9 (BX =9) : 4n@nNIAAMIATIIBFAN WATNNANTRAGY MK

function 9

De-install driver

Input BX =09
Qutput none
Remarks none

Warffu 10 (BX = 10) : ugamaminnuesivifuauiiaundudivns

function 10

Pulse Sample

Input BX =10
Output AX =0 Successful

AX =1 Not Successful

Remarks none

Warkdu 11 (BX = 11 ) : MlunmedaWifeidurudeundwinnusell uaaaindsliugadas

WarfiuR 10 udn

function 11

Cotinue Sample

Input BX =1
Output AX =0 Successful

AX =1 Not Successful

Remarks none

037244
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Warffu 12 (BX = 12) : idhiiuganainnuaudaunduuuudy q

function 12

Interrupt Loop

Input BX =12

AX =0 at end of loop
AX =1 immediatly
Output AX = 0 Successful

AX =1 no loop being executed

Remarks none

o o i .' : o H 3
Warftu 13 (BX = 13 ) ; Wsdduiaaun W ldnvuamirnuaznisldanues

function 13

User-defined function

Input BX =13

DX : AX = Function Address
Output ES : BX = Address of the
current data block

Remarks none

20
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N19AAETTRYAULLAYNTN

3.1 nsRamsdayauunaunsy

nmrdedoyaardauuusynty  Aadayassgninnisdialawviiedeeaniniisciin szudneqads
~ ~ 1 v i ] <l < < s = 1/ ) P
wAzqnfl fhnaunisdeansiasninfietasdendeaafasdfenlundedoys  dousnadtynydod
v
wRnasiuansdidyyrunnan ueratenmad  Taadnrusseintsdanuusynsniussansoda (i
v H ' v
lurzazdu  aulvrsaznadulug dnmanudesdayafilituaginluaseyudosious 0 Te 2 du
fiafedu®  Jmsldnnzgiuees A RS - 232C Aallszaudynndiniinuns 12 Taasd vizeensazld
wmsgu 20 Raduenlinefiousigy wreandazlfssdudynyrires TIL ALK BeAnlddnaideandinig
deffayauuusuiy  pluuuresnsfasedasnsuuuaynsuenadullis 3 gduuy Aewunduménd
( Simplex ) AadefoyalilunigiAgayimi UNARNAGEENI N3deRiANINIREN ( Unidirection Data Bus )
wiuiaashentsdeuuLaangwand ( Half Duplex ) Tediayaaiunsodslaviagasantl urasseandany
dauasndaiuiy axiimsdasiunfauiulild wuswfRsuuudanwand ( Ful Duplex ) isaad
-l ° o -t [ -3 1 v -‘d’ -~ ]
aofiaranunsainsiuuasdelatuoatideniy  arudalunisdrsleudeyauuuaynsuiiasimioy
Yadudasedu? ( BPS : Bit Per Second ) wiatRugmstninRewlasraadyginiluy 1 3ui
- ’ -l ol o - N A v o ]
13138097 uanEA ( Baud Rate ) wisadnmuen  lasiidnmdnssviniudnmusaguiuinluuiiuen
nsdedayairdsuuuasielania FelrsneusaulaGuiuizalingaifa ( Start Bit ) uazdnduga ( Stop

Bit ) feyagnassanliadrelifinavuaaaiwivey -

3.2 wedmAamsuunaynsu

TurtasnauRa e e llasfezuadne foansuunasdelanial Asynchronous ) unfaasual
wafuuuaynsuuarauulunfaduwdeaiy dwiverualmafuuusunsuasuie ity 3 Uszinniail

- Uszimusniuazuntmefa g | Chip ) W8T 8250 viTa 16450 UART Lﬂuﬂ:umﬂmaﬁ'ﬁug’m
figaduiunsdaanslaniall

- dszinniiaandne q fudszsmunusac1§3nies 16550 uaz FIFO ( First In First Out |
e Tafldsz@ninamunnnds Wdwiunsdearstuduanudageuazaninsuindan
NIIMITLRLILIMATY ) 971 { Multitasking Environments ) usiaziliznaiuwendnyszianusn

- Urzimiiennlrznaudasezuatnefuuuiiasae AaAIANNATAAUNTN( Serial Port Controller )
uaziadiaua At iFaadunasng ( Hayes Enhanced Serial Interface : HESI ) dmfseimi
muﬁqzaﬁuwum?dwm'ﬁ'mgmmu DMA ( Direct Memory Access ) wariinadpaulnea
{ Flow Control ) v@vsaias HESH ulatwsiadimas ( Coprocessor ) vmmia"ﬂmﬁauqsd

- - 1 lz 1 ar o] o«
ansa i lastnsmare frasmueslunisdnnisdeanslay bizuagiudssimaespenfowes



¢ [V v ' v [V |
nafnaunsulsznavllfinlasegfrananaadiesiaanu Ra

PC Bus Rs-za%mc
UART !
HAeset MR DR D} DTR
AD A0 RTS NO -
Al Al souT >0 © r
AZ
A2 Chip Select | ——
Address Cs2
AQ-AZ L:‘:’_: > Decods
Address e Lodi
ogic
Znable T
Bidirectionsl| "
Dsata L~ | D7-DC RLSD K !
— — ] — CO
0700 < —ﬁ = Sus <'—'\/ —
Transcover E | :" OSR
L : ; — i o] cTs
oA — A L mat a
ow B WR S -
TR RD

1RQ 6}_—

L oUT2 KJ

N 3.1 uassudealassunsunainaynsy

1. lalawamasa (| /0 Address ) lunaufamafaciilalawaninsadivinlidntazunlines
wuueynsuey 4 199 ﬁqgﬂ*?; 32 'lalausninzasananadensieri UART | Universal  Asyncronous
Recerver Transmitter | dvvinutittumsfindedearsuunesislaniauasdunafinauy RS232 Wiawn
v'nnwﬁma?qwm‘ﬂwnwﬁuum ( COM1 ) qzﬁjﬁutmmmﬁmﬁ 03F8H Taematusndetsiaamesly
UART anngruvesuedasdis gy Taawmeifiidzes COMI Aziuannmanndiuid 10 uammred

03F8H + 4 = O3FCH

wefrayny gulelauaninra IRQ AT
comi 03F8H-O3FFH 4
com2 02F8H-02FFH 3
COM3 03E8H-03EFH 2
comé4 02E8H-02EFH 1

2 32 mswuamprdiiusTEudNweiwesaaynsy uazlelaunainsea
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WHNEIME COMI, COM2, COM3 uaz COM4 (luTarasguneal ( Device ) AsktatzsunnlfuFnag ( Ms-
DOS | évFuwafaaynInduil 1 Tedudl 4 auaeunfacveglussuy mazllsunsudou
v : v ' 1 ¥ ]
ungjazdindaiuarfaueflagnse sadudewstanduiidanlaeialiladetennrdesns

uwuuasdelania

2. MaTeusadUNTA ( Bus Interface ) nseunaznindnudoyaindiainesses UART
lalauamasazadidamefiiuszaneguuiiuenmraa favalan ( Storbe ) dryry1ad IOR (1/0 read)
v3 (1/0 wite ) iadaunasnansviaueniaza ( Address Decoding Logic | ﬁaq’uumfmwnmmmq
" aaumudnduneaararassaiiues Muasinniensesudtycyiond@andl  ( Chip Select ) 184 UART
(€S2 ) medniNTaameineueesUART amnsavinldlaunisnansial Decode Address ) anidu
wamaza A2 - A0 daily 3 Dasnteslelananiare

v

o <4 - o v 17 A‘ 1 - “ oy
drynyrodidenuazin Wdtyyruteyates UART dandeiuiadeyaresidlaunisaiuasuuy

'
-l

FudeaadfiAnT ( Bidirection Bus Transceiver ) iAnunasluavasdayafitiumniuds ( Tranceiver ) 9214
RINNTATIRABUATYYI IOR Uas IOW 1a9RT %qd’mtqumdnﬁq:ﬁaﬁué’mm'\m RD uaz WR 163
UART

3. maidauseduiaasing ( Interrupt Interface ) AuiLurazwasaaunsuasidnynyndu
wafFnilaunadyann INTR dnuaeeeid  Tagldnvuald 1RQ4 dsauiussudne coM1 uas
COM3 dau IRQ3 diniuszudng COM2 uaL COM4 mntmanuinat ianmnraiazld CoM1, COM3
Taalduuudumasina ldlunanasadiu

annudenalnazunsulanaiwwefmounsudneiy - axiiuddynas INTR. Tildselaansediy
dryrynas 1RQ Tlaguuiatasiid  uraziaedninn ( Logic Gate ) Aunane Svpauaunrialarecnail
Tnelddtycyrns OUT2 129 UART satfulunnsfiasinltfianisume Snmuaeseatinastlsunsaian
fin OUT2 iaghFAaumafAruauluia  Modem Control Register ) i 1 @uriau

4. Aulmadfinld RS - 232 11 DTR, RTS Uaz SOUT 184 UART azsariuduimefinauuy RS-232
Tnasinusadudtyoyod ( Line Drivers ) éﬁ'w%’uﬁoix’ud’tymﬁmf‘:@:uﬂmé’mmﬁm 0 Taas waz 5 Taast w89
UART iflu -12 Taasl uaz +12 Taasl mnsnmsgiuees RS-232 WuiReniuiuwndtyryroudumny CD, DSR,
CTS, RI waz RD 784 RS232 AavAeiuu1as UART Raenadeiu Tunmseanuuusadudyyioined
RS-232 ﬁu@:’lﬁ'ﬁoﬁuﬁmmmﬁﬁaaﬁnmwij’m ﬁaﬁmzﬁnm?né’uFha'aﬁnﬁwqw?‘iﬁmmn UART

5. smAsBEATadiatinasuas UART lumussduntedisdnefasiunmainieiiafiue

wiazdnfegneliiRawmes Teaznanivlaedwainguueamsareanasn COM1 ( 03F8h - 03FFh ) dau

wafmrayunsy
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g S-

NIRTEIU RS232 IRdnfnWTwielA 1969 Wuunassuiinuualiulnaaunanteslseu
gravnssuguangnsaiBidnnrelinduvieaiiinn [ EIA : The Electronics Industries Association ) 414
Munsuartlusruunisdeansiayananfiamed RS €813 Recommened Standard  dou 232 ulu
wingatisanyesnasguitl ¢ unneeiresaivvinegaratnasgiu Tagaznanianagu
wasansuzdyyruiitlunstueefidamafiusadniubilasreniowmef  videduimefiarTes
-~ - v o fon) « ¥ ° 1 < :6 dl
furiddureufiawefiduiu  Tnaasvinnsdedayaunuaynsy qausrasdrasnasguiifiieusseny
Arudnzeasnndandequnaifu-dedeyatianen ( Data Terminal Equipment : DTE ) Ausinsalde
andiaya ( Data Communication Equipment : DCE ) dwiuflilulasnanfaimes DTE wunatesalulas

- I - -3 L4 - ] o - fd‘v 1 4
panfamaf uar DCE wnaiatuiu qunsal 8w 1 WweTasfiniifudygruuuusynsuansasduly
¥ia DTE wuaz DCE Tuafiudndn  TanuiFauarssusnnaainindensanes RS232 dnunsnidiouss
nsdrelandayaléian 020,000 Tndaduii TuiswmedwmivlulasaauiomaMlanmuen 110 i

9600 Uam AfNENITEsdntTanAeinady o nAININATIINYEY RS-232 Aniaatjiiryinn 50 Wa

Anunzuasdyoyin BS-232

dusesuiiiduuananinasdnaziugudaounineesdynrussiugwlsuasiaridulunig
pauanaziiuasy willsussnuiwinduay annaednandunile  douanunmassdyyuazidy
wfauasiaridulunisauauasifiuee dnwasresdygunne 1 quiusals
- &ryryos TRANSMIT DATA iludnyryrcuiidenanann DTE viie Wlarranfawes Tldaludy
< ] v - - « o~ 4. -l 4' - e d‘l 1ol
wreradnlaeariululasrauiamesmatu wiswmtasind e lildugudieananiunn
- d’ d" 1 1 - ‘l
TANADANATLATAWINLNTN
o
- ™~ - - 1l
- §ryrynns RECEIVE  DATA lunavidnaasdyqyaaulilea DTE vialulasranfinowmef el
dryyrauiudnun erflasfisouninaasssdniniunil
- dtyryod REQUEST TO- SEND lddmiudedtynnaulddaluindaisdasinidunisFaniasi
dadynyreunniee 2 dryryreulilddiu CTS vide Clear To Send gunsnfumn1aiFdrynyr
RTS fiasnsudmianasiudyyiuldviads vannFauniaziuiasdedynueenlfiane TS
- dtytynnu CLEAR TO SEND Lﬁfaﬂzﬂuamumawﬁﬂaaﬁnuﬁq wngANdwiarariudeya
v
uan
- fityrynod DATA SET READY iiadtyryrtusnaiiagluaoruzeawideasdngud unisuan
Tulazranfiowad vidadadeintuandadaiuatsinsdniGuufosudn uaznwiauniazdaudn
Tdnnfinmpumn e luiRardedygruaeihluenfreiomaifinsenedwils

ANFIUdn
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- &tyrynos SIGNAL GROUND vinutiiifluszdunsedudwgs dwfumn 1 ansdtyryrniaziu
[ ¢ 4’ « ~ [ d‘
sudlugudiemsuiudoyoyrusiabu
- tyryand CARRIER DETECT Tuianazdedyyruiiag luanureauvrasedndud anfaud
asmananuludin Tandouninazlisaudauninaassame ( CD, USR, CTS ) 1%
AanRamaiTnaania e llladtygyu DTR
- ffoyryans RING  INDICATOR dryaunnuiililutuiduiidussuuneniudntud® doynuiiazeny

Weldyinunszin  waraanssuindtnaetaenssia

3'3 - for & ¢ < [ o
- rooo ¢ <4 v it d' P d.o L 1 y v °
nBumefivg virensiadauar - Renimilsuauileinndwinauey gndaliviganimineu

Feonaazdaunanlusgaausnansanes  vireaanTusgaswedld  taninisGusiunieuldsisasn

L <

Wraanile  uszillallsgaindnuaisduudaisgafigndadavasfiasinnusie iU lnefilsunudu

BTN ( Interrupt Senvice Routine : 1SR ) AslusiafiazgnFantuvineiiiisianisfasuedume FFns

- B oo « -lf < v o ) ¢ o - v
TNAITNBURRTTNANNEDT { Interrupt Vector Table : IVT | ARATTININLATIATULULNUUIEAINIITHAU

@ o o v - L5 A 4 alay o 5 o
roafandunandullssainiureuauaintsiasredunaiing - uasiBumefwiWeidu  ( Interrupt
Function)  \JufednTevaslsunsuuinns@uimnefine luyunaaidumnas i graIn 1T
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JRrrFE xR k**k THO-WAY PROGRAME**** %% kx %+ /

#include <dos.h>
#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
#define UL 218
#define UR 191
#define DL 192
#define DR 217
#define H 196
#define Vv 179
#define COM1 0
#define BAUD 231
/*8 Data Bit 2 Stop Bit No Parity+*/
void init_port();
void clear();

main ()
{
int stat,y=1,x=1,x1=1,yl=1;
init_port (COM1, BAUD) ;
clear (COM1) ;
clrscr();
/* CREATE REMOTE AREA AND LOCAL AREA*/
gotoxy (27,2) ;
textcoloxr (15) ;
textbackground (3) ;
cprintf ("TWO-WAY COMMUNICATION") ;
normvideo() ;
box(2,4,78,14) ;
gotoxy (35,4);
textcolor(15) ;
textbackground (6) ;
cprintf ("REMOTE") ;
normvideo() ;
box(2,15,78,23);
gotoxy (36,15) ;
textcolor(1s) ;
textbackground (6) ;
cprintf ("LOCAL") ;
normvideo() ;
gotoxy(3,24) ;
textcolor(15) ;
textbackground(3) ;
cprintf ("ESC -> EXIT");
normvideo() ;
for(;;) {
if (kbhit())
{
xl=send(x1, yl);
switch(x1)
case 75:send(x1,y1l);
Xx1l=1;
Yi=yl++;
if (y1==8)
vi=7;
break;
case 0: xl=1;
Yi=yl++;



break;

}
else
{
if (check_stat (COM1l) & 0x100)

{

x=rec(x,y);

switch(x) {

case 75:rec(x,y);
x=1;
Y=Y++;
if (y==10)
y=9;
break;
case 0: x=1;
Yy=Yy++;
break;
}
}
}
}

}

rec(int x,int vy)
{
int ch;
ch=read_port (COM1) ;
window(3,5,77,13);
gotoxy (x,Y) ;
cprintf ("%c",ch);
x=wherex () ;
i1f ((ch==0xA) && (y==9))
{
movetext (3,6,77,13,3,6);
gotoxy (1,wherey()) ;
clreol();
xX=1;
}
else if((ch==0xA)&&(y<9))
{
x=0;
y=y++;
}
window(1,1,80,25);
return x;

}

send(int x,int y)

{
int ch;
window(3,16,77,22);
gotoxy (x,y);

ch=getche() ;

x=wherex() ;

if ((ch==13) &&(y==7))
{
movetext(3,17,77,22,3,17);
gotoxy (1,wherey()) ;
clreol();



x=1;
}
else if((ch==13)&&(y<7))
{
x=0;
Yy=Y++;
}
window(1,1,80,25);
switch(ch) {
case 27:exit (0);
case 13:send port (COM1, 0xAa) ;
/*Line feed*/
break;
default:send_port (COM1,ch) ;

}

return Xx;

}

void init_port(int com,int code)
{

union REGS r;

r.x.dx=com;

r.h.ah=0;

r.h.al=code;

int86 (0x14,&r, &x) ;

}

read_port (int com)
{
union REGS r;
r.x.dx=com;
r.h.ah=2;
/*while (! (check_stat (COM2) & 0x100))
{
if (kbhit ())
if (getch()==27)
exit (0);
}*/
int86 (0x14, &r, &T) ;
if(r.h.ah & 0x80)
{
gotoxy (64,24) ;
textcolor (1) ;
textbackground (14) ;
cprintf ("ERROR DETECTED") ;
normvideo() ;
}
else
return r.h.al;

}

check_stat (int com)

{
union REGS r;
r.x.dx=com;
r.h.ah=3;
int86 (0x14,&r, &T) ;
return r.x.ax;



void clear(int com)

{

}

union REGS r;
r.x.dx=com;
r.h.ah=2;

int86 (0x14, &r, &1) ;

box(int x1,int y1,int x2,int y2)

{

int k;

gotoxy(x1l,yl);

putch(UL) ;

for (k=1;k<(x2-x1) ;k++) {
gotoxy (x1+k,v1) ;
putch (H) ;

}

gotoxy (x2,y1);

putch (UR) ;

for (k=1;k<(y2-y1) ;k++) {
gotoxy (x1,yl+k) ;

putch (V) ;

gotoxy (x2,yl+k) ;
putch (V) ;

}

gotoxy (x1,vy2);

putch(DL) ;

for (k=1;k<(x2-x1) ;k++) {
gotoxy (x1+k,y2) ;
putch (H) ;

}

gotoxy (x2,y2) ;

putch(DR) ;

}

send_port (int port,int ch)

union REGS r;

r.x.dx=port;

r.h.ah=1;

r.h.al=ch;

int86 (0x14, &r, &r) ;
if(r.h.ah & 0x80) {

gotoxy (64,24) ;
textcolor(l);
textbackground(14) ;
cprintf ("ERROR DETECTED") ;
normvideo () ;

}

else {

gotoxy (64,24) ;

cprintf (" "y,
}

}



/* TWO- WAY COMMUNICATION WITH PCX IMAGE

PROGRAM* /

#include <graphics.h>

#include <dos.h>

#include <stdio.h>

#include <stdlib.h>

#include <math.h>

#include <process.h>

#include <graphics.h>

#include <bios.h>

#include <conio.h>

#include "svga256.h"

#include "twk256.h"

#define COM1 0 .

#define BAUD 231 /* Initial port :baud rat,word,stop bit,parity bit*/
#define LOCLEFT 44 /* Initial area of LOCAL & REMOTE */
#define LOCRIGHT 78

#define LOCUP 18

#define LOCDOWN 25

#define REMLEFT 44

#define REMRIGHT 78

#define REMUP 5

#define REMDOWN 16

void setvgapalette256 (DacPalette256 *PalBuf);
int huge DetectVGA256 (void);

void Setmode256 () ;

void setMode (int mode) ;

void plot256 (int x,int y,int color);

void setEGApalette(int palette,int color);
void setVGApalette(unsigned char *buffer);
void init_port (};

void clear();

void send_filename(char *filename) ;

void send_file(char *filename) ;

void send_file();

void rec_file();

void wait () ;

void twoway () ;

unsigned long filesize(FILE *fp);
double XMax,XMin, YMax,YMin, PvVal,Qval;
char file name(16];

unsigned char PALETTE[16];

union REGS reg;

struct SREGS inreg;

typedef
ch
ch
ch

char

in
in

int
int

ch
ch
ch

struct { /* Structure of PCX header =*/
manufacturer;
version;
encoding;
bits_per_pixel;
xmin,ymin;
xmax,ymax;
hres;

vres;
__palette(48];
reserved;
color_planes;

int bytes_per_line;

ar
ar
ar

t
t

ar
ar
ar



int palette_type;
char filler[58];
} PCXHEAD;
PCXHEAD header;

char <ch;

unsigned char palette([768];
unsigned char picture({3000];

int i,j.,depth,width,xoff,yoff, x;
int picx,picy,c,n,bytes;

int mode = 2;

FILE *imagefile;

char fname[40]="dal.pcx";
unsigned char PALETTE({16];
struct SREGS inreg;

main (argc, argv)
int argc;
char *argvl(];

{

‘clrscr();

if (arge<2) {
printf("Usage : tran s filename or trans r\n");

exit (1) ;

}

printf("File transfer program in operation. To abort, \n");
printf ("press any key. \n\n");

init_port (COM1,BAUD) ;
clear (COM1) ;

if (tolower (*argv[l])=='s') send file(argv{2]); /* Send file */
else rec_file(); /* Else for receive file */
Setmode256 () ; /* Set graphic mode (svga256) */
- viewpcx () ; /* Decode PCX file coding...display */

twoway () ;

}

/* ______________________________________________ */

/* Two-way communication in graphic mode */

/* ______________________________________________ */

void twoway ()

{
int x1,vy1,x2,y2;
/*Create LOCAL &. REMOTE area */
setfillpattern(EMPTY_FILL,1);
settextstyle (DEFAULT_FONT,HORIZ_ DIR,2);
setcolor(14);
rectangle(330,40,639,230);
rectangle (330,255,639, 445) ;
setcolor (10) ;
outtextxy(330,0,"2-Way Communication®);
outtextxy (330,454, "ESC -> Exit");
setcolor(7);
outtextxy (435,25, "Remote") ;
outtextxy (445,240, "Local") ;



x1=LOCLEFT;y1l=LOCUP;
x2=REMLEFT;y2=REMUP;

/* Read key..... SEND */
/* Read port....RECEIVE */
for(;;) {

if (kbhit ()) {

xl=send(x1, y1);

switch(xl)

case LOCRIGHT: send(xl,yl):
x1=LOCLEFT;
Yi=yl++;
if (y1l==LOCDOWN)
y1=LOCDOWN-1;
break;

case LOCLEFT-1: x1=LOCLEFT;
yvi=yl++;
break;

}

}
else(
if (check_stat (COM1) & 0x100) /* Check port status to receive

{

x2=rec(x2,y2);
‘switch (x2) {
case REMRIGHT: rec(x2,y2);
x2=REMLEFT;
Y2=y2++;
if (y2==REMDOWN)
y2=REMDOWN-1 ;
{ break;
case REMLEFT-1:x2=REMLEFT;
Y2=y2++;
break;

}

*/

}
}
/* Receive data and display */
rec(int x3,int y3)
{
int ch; .
ch=rport (COM1) ;
gotoxy (x3,¥3);
setcolor (15);
printf("%c",ch);
x3=wherex () ;
if ((ch==0xA) && (y3==REMDOWN) )
{
x3=REMLEFT;
y3=REMUP;
gotoxy (x3,y3);
textcoloxr (0} ;
clreol();

else if((ch==0xA)&&(y3<REMDOWN)) {
x3=REMLEFT-1;



Y3=y3++;

}

return x3;

}

/* Send data */
send (int x,int y)

{
int ch;
gotoxy (x,y);
ch=getch() ;
cprintf("%c",ch);
x=wherex() ;
if ( (ch==13) && (y==LOCDOWN) )
{
x=LOCLEFT;
y=LOCUP;
gotoxy (x,Y) ;
textcolor(0);
clreol();
}
else if ((ch==13) && (y<LOCDOWN) )
{
x=LOCLEFT-1;
y=Y++;
}
switch(ch) {
case 27:exit (0);
case 13:sport (COML, 0xA) ;
/*Line feed*/
break;
default :spoxrt (COM1,ch) ;
}
return Xx;
}

/* Initial port */
void init_ port(int com, int code)
{

union REGS r;

r.x.dx=com;

r.h.ah=0;

r.h.al=code;

int86 (0x14,&r, &) ;

}

/* Read data from port */
rport (int com)
{
union REGS r;
r.x.dx=com;
r.h.ah=2;
/*while (! (check_stat (COM2) & 0x100)) {
if (kbhit())
if (getch () ==27)
exit (0);
y*/
int86 (0x14,&r, &r) ;
if(r.h.ah & 0x80) {
printf (*READ ERROR DETECTED IN SERIAL PORT\n") ;



}

else
return r.h.al;

}

/* Send data out port */

sport (int port,int ch)

{ union REGS r;
r.x.dx=port;
r.h.ah=1;
r.h.al=ch;
int86 (0x14,&r, &) ;
if(r.h.ah & 0x80) {

}
}
/* Check port status */
check_stat {(int com)

{

printf ("SEND ERROR DETECTED IN SERIAL PORT\n");

union REGS r;
r.x.dx=com;
r.h.ah=3;

int86 (0x14,&r, &1) ;
return r.x.ax;

}

/* Clear register buffer */
void clear(int com)
{
union REGS r;
r.x.dx=com;
r.h.ah=2;
int86 (0x14,&r, &r);

/* _____________________________________ */
/* Function of PCX decoding and viewimage
/* ______________________________________ */

void cls (int color)
{

union REGS r;
r.x.ax=0x0600;
r.x.cx=0;
r.x.dx=0x184F;
r.h.bh=color;
int86 (0x10, &r, &r) ;

}

void setEGApalette(int palette, int color)
{

union REGS r; .

PALETTE {palette] =color;

r.h.ah=0x01;

r.h.al=0;

r.h.bh=color;

r.h.bl=palette;

iy

e,



int86 (0x10, &, &) ;

}

void setVGApalette(unsigned char *pbuffer)

{

union REGS r;

r.x.ax=0x1012;

segread (&inreg) ;

inreg.es=inreg.ds; -
r.x.bx=0;

r.X.cx=256;

r.x.dx={int) &buffer [0},

int86x(0x10,&x, &r, &inreg) ;

}

int huge DetectVGA256 (void)

{
}

void Setmode256 ()

{
unsigned char palbuf[256] (3]:
int Gd = DETECT, Gm, i,3.k;
installuserdriver ("Svga256",DetectVGA256) ;
initgraph (&G4, &Gm, " "} ;

return{mode) ;

}

void setvgapalette256 (DacPalette256 *PalBuf)
{ struct REGPACK reg;

reg.r_ax = 0x1012;

reg.r_bx = 0;

reg.r_cx = 256;

reg.r_es FP_SEG(PalBuf) ;

reg.r_dx = FP_OFF(PalBuf);

intr (0x10, &reg) ;

/* ____________________________________________ */
/* file Sending & file Receiving */
/* ____________________________________________ */

/* Function : Sendfile */
void send_file(char *fname)

{

FILE *fp;
char ch;
int n;
union {
char c([4];
unsigned long count;
}cnt;
if (! (fp =fopen(fname, "rb"))) /* Open selected file */
{
printf ("CANNOT OPEN INPUT FILE\Nn");
exit (1) ;

}

printf ("\n\n Welcome to TEXT and IMAGE Communication Mode\n\n') ;



printf ("After sending imagefile :-)) TEXT Communication\n");

send_filename (fname) ; /*Send file name */
walt (COM1) ;

cnt.count = filesize(£fp); /* Find filesize */
sport (COM1,cnt.c[0]); /* Send filesize */

wait (COM1) ;
sport (COM1,cnt.c{1]);
wait (COM1) ;
sport (COM1,cnt.c([2]);
wait (COM1) ;
sport (COM1,cnt.c([3]);

n=0;
do /* Send file : each byte */

{
ch = getc(fp);
if (ferror (fp))
{
printf ("ERROR READING INPUT FILE\n");
break;
}
if ({feof (fp))
{
wait (COM1) ; /* Wait for synccode */
sport (COM1,ch) ;
} .
n++;
if {n==100) {
printf ("\002") ; /*Print show sending step */
n=0;}
} while (!feof(fp));
sport (COM1,'.');
printf ("\nSuccess of sending: ");

fclose(fp);
} /* End of sending */

/* Function : Send file */
void rec_file()
{
FILE *fp;
int a;
char ch;
union {
char cl4];
unsigned long count;
}ent;

get_file_name (fname) ; /* Receive filename */
printf("recieving file %s\n", fname);
remove (fname) ;
if (! (fp=fopen (fname, "wb"))) {
printf ("CANNOT OPEN OUTPUT FILE\n");
exit (1) ;
}
printf ("Saving to %s\n", fname);
sport (COM1,'."');
cnt.c[0] =rport (COM1) ; /* Receive filesize */



sport (COM1,'."');
cnt.c (1] =rport (COM1) ;
sport (COM1,'.');
cnt.c[2] =rport (COM1) ;
sport (COM1,!'.");
cnt.c (3] =rport (COM1) ;
sport (COM1,'."');

a=0;

for(;cnt.count>0;cnt.count--) { /* Filesize is a count */
ch=rport (COM1) ; /* Receive data */
putc(ch, fp};
a++;
if (ferror (£p)) {
printf ("ERROR WRITING FILE\n") ;
exit (1) ;

}

sport (COML,'."); /* Send synccode */
if ( bioskey (1) )
{
printf ("Quit...");
exit(1);

}

if (a==500) { /* Print show receiving step */
printf ("\002") ;
a=0;}

}

printf ("\nReceiving successful.");

fclose (£fp);
} /* End of receiving */

/* Start file sending with filename sending */
void send_filename(f)

char *f£;

{ int m;

m=0;

printf ("Transmitter waiting...\n");
clear (COM1) ;

do {

/* Loop send synccode */
sport (COM1,'?2'); /* & wait for respond */
mM++;
if (m==5000) {
printf ("\nNO RESPOND FROM RECEIVER.!!!");
printf ("\n Y for CANCEL Transmitting ");
printf("\n N for WAIT\n");
switch(getch()) {

case 'y':exit(1);
case 'Y':exit(1);
case 'n':m=0;
case 'N':m=0;}

}

} while (! (kbhit()) && ! (check_stat (COMl) & 256));
if (kbhit ())



printf("Quit..");
exit (1);
}
wait (COM1) ;
printf (" sending %s\n\n",f);
while (*£) /* Send filename */
sport (COM1, *£++) ;
" walt (COM1) ;

}

sport (COM1, '\0"');

}

/* Start file receiving with receive filename */
get_file_name(f)
char *f;
{
printf ("reciever waiting...\n");
while (rport (COM1) 1="'2");
sport (COM1,'.');
while ( (*f=rport (COM1))) {
if(*E1=121) |
f++;
sport (COM1,'.');

}

/* Find filesize */

unsigned long filesize(£fp)

FILE *fp;

{
unsigned long int length;
length = filelength(fileno(£fp)):;
rewind (fp):;
return{length) ;

}

/* Wait for synccode */
void wait (port) y

int port;
{
if (rport (port) !='.") {
printf (" COMMUNICATION ERROR\n");
exit (1);
}
}
/* _________________________________________ */
/* Decode & Display PCX file */
/* _________________________________________ */
viewpcx ()
{
if( (imagefile = fopen(fname,"rb")) == NULL)
{

printf ("Error reading %s", fname);
exit (1) ;



}

fread( (char *)&header,1,sizeof (PCXHEAD), imagefile);

width = header.xmax - header.xmin + 1;
depth = header.ymax - header.ymin + 1;
bytes = header.bytes_per_ line;

picx = width;

picy = depth;

fseek (imagefile, -769L,SEEK_END) ;
¢ = fgetc(imagefile);
fread(palette, 1,768, imagefile);

for(i=0;i<768;i++) /* Pallate */

{

palette[i]l = palette([i] >> 2;

}

fseek (imagefile, 128L, SEEK_SET);

Setmode256 () ;
setVGApalette(palette) ;

xoff = 0; yoff = 0;

for (i=0;i<depth;i++)

{ /* Decode PCX coding */
n =.0;
do{
¢ = fgetc({imagefile) &0xff;
if ((c & 0xc0) == 0xc0)
j = ¢ & 0x3f;
c = fgetc(imagefile);
while(j--)
{
picture[n] = (unsigned char)c;
N++; )
}
}
else
{
picturen] = (unsigned char)c;
nN++;

}

}while (n<bytes) ;

for(x = 0;x<(picx-1) ;x++) /* Display */

{
}

putpixel (x+xoff,i+yoff,picture(x]);

}

fclose (imagefile) ;

} /* End of display PCX file */.



/**************** RECORD PROGRAM ************/

#include "voctool.h"
#include <stdio.h>
#include <dos.h>
#include <conio.h>
#include <stdlib.h>
#include <alloc.h>

void record (unsigned char huge*buf,unsigned long int count);

void main()

{
unsigned char huge*data;
unsigned char *tail; -
unsigned long int count,number;
unsigned int n;
char stringl8];
char filename(40];
FILE *stream;

clrscr () ;

printf ("Program for record sound(.VOC).\n"):
printf("Enter filename : ");

gets(filename) ;

printf ("Enter the recording time (second) : ");
gets (string) ;

number = atoi(string);
count = (number*5000);
if ((data= farmalloc (count)) == NULL)

{

printf ("CAN'T ALLOCATE MEMORY (data) .");

}

/* record data*/
record (data, count) ;
if((stream = fopen(filename,"wb")) == NULL)

{

printf("\nCAN'T OPEN THIS FILE: %s",filename);

exit (0); ¢

}
fprintf (stream, "Creative Voice File \x1A%c\x0A\x01\x29\x11", 0);
n=fwrite(data, 5000, (count/5000) ,stream) ;
printf {"\nnumber of item : %d",n);
fclose(stream) ;
printf("Save file success !!");
getch{() ;

}

void record(unsigned char huge*buf,unsigned long int count)
unsigned char huge*voc_buffer=0;
char far*old_voc_ptr;
char ch;

if(_voc_init_driver() == FALSE) _textnumerrdr();
printf ("\nPress r to record sample : ");

ch = getche();

if(ch == 'r'")



{

printf ("\nPress any key to stop recording.");
_voc_set_speaker (FALSE) ; |
_voc_set_filter r(); '
voc_buffer = buf;

if (voc_buffer == NULL) _textnumerror () ;
_voc_input (voc_buffer, count) ; i

do{}

while ((voc_status_word != 0)&& (kbhit ()==0));
_voc_stop() ; e —

}

/*farfree (voc_buffer) ;*
_voc_deinstall_driver();
}



[**xkxxxxx*x DLAYBACK PROGRAME ***k*xxx* /

#include <conio.h>
#include "voctool.h"

void main()

{

VOCPTR voc_buffer = 0;
char ch;
char vocfile[40];

clrscr();
if (_voc_init_driver() == FALSE) _textnumerror();

/* Main for playback */

printf(" . CT-Voice Driver Version : ");

princf (" %d.%02d\n",vocdriver_version >> 8, vocdriver version
% 256);

princf (" PLAY PLAY PLAY sampling sound..-> \n\n");

printf (" Enter VOCfile 5" ;

gets (vocfile) ;

/* Loads VOC file into memory */

voc_buffer = _voc_get_buffer (vocfile);
/
* VOC file could not be loaded */ .
if (voc_buffer == NULL)_textnumerror();
printf (" (8)ingle play or (M)ultiple play?\n");
printf (" Press a key... only 's' or 'm': ");
ch = getche();
printf ("\n\n");
switch (ch) ({
case 's': printf (" Stop...->Press a key ");
_voc_output (voc_buffer) ;
do {} while ((voc_status_word != 0) && (kbhit() == 0));
if (kbhit() 1!= 0) _voc_stop();
break;
case 'm': printf (" Cancel...->Press <ESC>");
ch ="' ';
do {
_voc_output loop(voc_buffer);
do {} while ((voc_status_word l!= 0) && (kbhit() == 0));
if (kbhit() != 0) ch = getch();
} while (ch != (char)27);
_voc_stop();
break;
}

/* Free VOC file memory */
_dos_freemem(FP_SEG (voc_buffer)) ;
_voc_deinstall_driver();

} /* End of playback */



Jravxkxexekr VOCTOOL .H ***twxkkknx [

#include <io.h>

#include <stdio.h>

#include <stdlib.h>

#include <dos.h>

#include <bios.h>

#include <fcntl.h>

#define FALSE O

#define TRUE 1

#define DWORD unsigned long
#define WORD unsigned int
#define BYTE unsigned char
#define VOCPTR char far*

const char voctool_version([] = "vi.5";
“//const char voctool_version[] = "v4.01";

const BYTE voc_breakend = 0;

const BYTE voc_breaknow = 1;
WORD voc_status_word = 0;
WORD voc_err_stat = 0;
char vocfile_header (] =

"Creative Voice File\0x1A\0x1A\0\0x0A\1\0x29\0x11\1";

BYTE voc_paused = 0;
BYTE vocdriver installed = 0;
WORD vocdriver version =0; -
BYTE vocfile_headerlength = 0;
VOCPTR voc_ptr_to_driver = 0;

/** Prototypes *=*/

void _textnumerror (void) ;

void _print_voc_errmessage (void) ;

VOCPTR _voc_get_buffer (char *voicefile);

WORD _voc_getversion(void) ; .

vaid _voc_setport (WORD portnumber) ;

void _voc_setirq(WORD irgnumber) ;

WORD _voc_init_driver(void) ;

void _voc_deinstall_driver (void) ;

void _voc_input (unsigned char huge*bufferaddress,unsigned long
int count);

void _voc_set_filter(void) ;

void _voc_set_speaker (BYTE OnOff) ;

void _voc_output (char far *bufferaddress);

void _voc_output_loop(char far *bufferaddress);

void _voc_stop (void) ;

void _voc_pause (void) ;

void _voc_continue (void) ;

void _voc_breakloop (WORD breakmode) ;

void _textnumerror (void)
printf ("Error %d: ",voc_err_stat);
_print_voc_errmessage() ;
exit (voc_err_stat);

}

void _print_voc_errmessage (void)
/* INPUT: None; OUTPUT: None; PURPOSE: Displays SB error as text. */
{
switch (voc_err_stat) ({
case 100 : printf(" CT-VOICE.DRV driver file not loaded") ;break;
case 110 : printf (" No memory free for driver file ") ;break;



}

case 120 : printf (" Wrong driver file ") ;break;

case 200 : printf(" VvOC file not found ") ;break;

case 210 : printf(" No memory free for VOC file ") ;break;
case 220 : printf(" File is not in VOC format ") ;break;

case 300 : printf(" Memory allocation error occurred ") ;break;
case 400 : printf (" No Sound BRlaster card found ") ;break;

case 410 : printf(" Wrong port address used ") ;break;

case 420 : printf(" Wrong interrupt used ");break;

case 500 : printf(" No loop in preparation ") ;break;
case 510 : printf(" No sample in the output ") ;break;

case 520 : printf(" No paused sample available ") ;break;

}

VOCPTR _voc_get_buffer (char *voicefile)

/*

*

/*

/*

/*

/*

INPUT: Filename as string; OUTPUT: Pointer to buffer with VOC data;
PURPOSE: Loads a file into memory and returns the value pointer to
the data upon being successfully loaded. */

int filehandle;
long filesize;
WORD blocksize;
WORD byte_read ;
char huge *filepointer;
VOCPTR bufferaddress;
BYTE check;
WORD segment ;
VOC file not found */
if (_dos_open(voicefile,O_RDONLY,&filehandle) != 0)

{

voc_err_stat = 200;
return (FALSE) ;
}

filesize = filelength(filehandle) ;
blocksize = (filesize + 15L) /16;
Insufficient memory for VOC file */
check = _dos_allocmem(blocksize, &segment) ;
if (check != 0)

{

voc_err_stat = 210;

return (FALSE) ;

}

FP_SEG(bufferaddress) = segment;
FP_OFF (bufferaddress) = 0;
filepointer = (char huge*)bufferaddress;
Load sample file */
do
{
_dos_read(filehandle, filepointer, 0x8000, &byte_read) ;
filepointer += byte_read ;
} while (byte_read == 0x8000);
_dos_close(filehandle);
File not in VOC format */

bufferaddress (0] = 'C';
bufferaddress{l] = 'r';

if ((bufferaddress[0] != 'C') || (bufferaddress(i] != 'r'))

{

voc_err_stat = 220;
return (FALSE) ;

}



/* Load successful */
voc_err_stat = 0;
vocfile headerlength = (BYTE)bufferaddress(20];
return(bufferaddress) ;
}
WORD _voc_getversion(void)
/* INPUT: None; OUTPUT: DRV ver. no.; PURPOSE: Determines DRV ver. no. */

{

WORD vdummy ;
asm {
mov bx, 0
call voc_ptr_to_driver
mov vdummy, ax
}

return (vdummy) ;
}
void _voc_setport (WORD portnumber)
/* INPUT: Port address number; OUTPUT: None;
* PURPOSE : Sets port address before initialization. */

{

asm {
mov bx,1
mov ax,portnumber

call voc_ptr_to_driver

}

void _voc_setirg(WORD irgnumber)
/* INPUT: Interrupt number; OUTPUT: None;
* PURPOSE: Sets the interrupt number before initialization. */

{

asm {
mov bx, 2
mov ax, irgnumber
call voc_ptr_to_driver
}

}

WORD _voc_init_driver (void)

/* INPUT: None; OUTPUT: Error msg. no., depending on results
* PURPOSE: Initializes driver software. */

{.

int filehandle;
unsigned long filesize;
WORD blocksize;
char huge *filepointer;
WORD byte_read;
BYTE check;

WORD segment;
WORD vseg;

WORD vofs;

WORD vout ;

vocdriver_installed = FALSE;
/* Driver file not found */
if (_dos_open("CT-VOICE.DRV",O RDONLY, &filehandle) != 0)
{
voc_err_stat = 100;
return (FALSE) ;
}
filesize = filelength(filehandle);
blocksize = (filesize + 15L) /16;
/* Insufficient memory */



/*

/*
//

/*
/*

/*

/*

/*

check = _dos_allocmem(blocksize, &segment) ;
if (check != 0)

{

voc_err_stat = 110;

return (FALSE) ;

}

FP_SEG(voc_ptr_to_driver) = segment;

FP_OFF (voc_ptr_to_driver) = 0;

filepointer = (char huge*)voc_ptr_to_driver;
Load driver file */

do

{

_dos_read(filehandle,filepointer,0x8000, &byte_read) ;

filepointer += byte_read ;

} while (byte_read == 0x8000) ;
_dos_close(filehandle) ;
Driver file doesn't start with "CT"? Not a CT-Voice driver */

if ((voc_ptr_to_driver([3] != 'C') || (voc_ptr_to_driver(4] != 'T'))
if ((voc_ptr_to_driver[3] != 'K') || (voc_ptr_to_driver (4] != 'T'))

{

vOoC_err_stat = 120;

return(FALSE) ;

}
voc_ptr_to_driver[0]l = O0xE9;
voc_ptr_to_driver[l] = 0xO0B;
voc_ptr_to_driver(2] = 0x03;

Determine driver version */
vocdriver_version = _voc_getversion();
Start driver */

vseg = FP_SEG(&voc_status_word) ;

vofs = FP_OFF (&voc_status_word) ;

asm {
mov bx, 3
call voc_ptr_to_driver
mov vout, ax
mov bx,5
mov es,vseg
mov di,vofs
call voc_ptr_to_driver
}
No Sound Blaster card found */
if (vout == 1)
{
voc_err_stat = 400;
return (FALSE) ;
}
Wrong port address used */
if (wvout == 2)
{

voc_err_stat = 410;

return (FALSE) ;

}
Wrong interrupt number used */
if (vout == 3)

{

voc_err_stat = 420;

return (FALSE) ;

}



vocdriver_installed = TRUE;
return (TRUE) ;
}
void _voc_deinstall_driver (void)
/* INPUT: None; OUTPUT: None; PURPOSE: Switches off driver, releases
memory. */
{
if (vocdriver_installed)
{
asm {
mov bx,9
call wvoc_ptr_ to_driver
}
_dos_freemem(FP_SEG(voc_ptr_ to_driver));
}
}
void _voc_input (unsigned char huge*bufferaddress,unsigned long int count)

{

unsigned int low,high;

WORD vseg;

WORD vofs;

vseg =FP_SEG(bufferaddress);
vofs =FP_OFF (bufferaddress) ;
low =(count & Oxffff);
high =(count >> 16);

asm{

mov bx,7

mov es,vseg

mov di,vofs

mov ax, 5000

mov dx,high

mov cx, low

call wvoc_ptr_to_driver

}
}

void _voc_set_filter_ r(void)
{ -
asm{
mov bx, 22
mov ax,0
mov cx, 0
call voc_ptr_ to_driver

}
}

void _voc_set_speaker (BYTE on_off)
/* INPUT: TRUE for speaker on, FALSE for speaker off; OUTPUT: None;
* PURPOSE: Toggles SB card output. */

{

asm {
mov bx, 4
mov al,on_off
call voc_ptr_to_driver

}
}

void _voc_output (VOCPTR bufferaddress)



/* INPUT: Pointer to sample data; OUTPUT: None; PURPOSE: Plays back sample.
*/
{ .

WORD vseg;

WORD vofs;

_voc_set_speaker (TRUE) ;

vseg = FP_SEG(bufferaddress) ;

vofs = FP_OFF (bufferaddress) + vocfile_headerlength;

asm {
mov bx, 6
mov es,vseg
mov di,vofs
call voc_ptr to driver
}
}
void _voc_output_loop (VCCPTR bufferaddress)
/* Difference from _voc_output: Speaker not switched on before each
sample -
* this can lead to crackling noise on some SB cards during loop
playback. */
{
WORD vseg:;
WORD vofs;

vseg = FP_SEG (bufferaddress) ;

vofs = FP_OFF (bufferaddress) + vocfile_headerlength; .
asm { '
mov bx, 6
mov es,vseg
mov di,vofs
call voc_ptr _to_driver
}

}

void _voc_stop (void)
/* INPUT: None; OUTPUT: None; PURPOSE: Stops a sample. */

{

asm {
mov bx, 8
call voc_ptr_to_driver
}

}

void _voc_pause (void)
/* INPUT: None; OUTPUT: None; PURPOSE: Pauses a sample. */
{

WORD pcheck;

voc_paused = TRUE;

asm {
mov bx, 10
call voc_ptr_to_driver
mov pcheck, ax
}
if (pcheck == 1)
{

voc_paused = FALSE;
voc_err_stat = 510;
}
}
void _voc_continue(void)
/* INPUT: None; OUTPUT: None; PURPOSE: Continues a paused sample. */

{

WORD pcheck;



asm {

mov bx, 11
call voc_ptr_to_driver
mov pcheck, ax

}

if (pcheck == 1)

{
voc_paused = FALSE;
voc_err_stat = 520;

}
}
void _voc_breakloop (WORD breakmode)
/* INPUT: Break mode; OUTPUT: None; PURPOSE: Interrupts a sample loop. */

{

asm {
mov bx,12
mov ax,breakmode
call voc_ptr_to driver
mov breakmode, ax
}

if (breakmode == 1) voc_err_stat = 500;

}



/************************************************/

/* */

/* SuperVGA 256 BGI driver defines */

/* Copyright (c) 1991 */

/* Jordan Hargraphix Software * /
/* */

/************************************************/

#ifndef _DAC256
#define _DAC256_

typedef unsigned char DacPalette256[256] [3];
#endif

extern int far _Cdecl Svga256_fdriverl(];

/* These are the currently supported modes */
#ifndef SVGA320x200x256 ’

#define SVGA320x200x256 0 /* 320x200x256 Standard VGA */
#define SVGA640x400x256 1 /* 640x400x256 Svga/VESA */
#define SVGA640x480x256 2 /* 640x480x256 Svga/VESA */
#define SVGA800x600x256 3 /* 800x600x256 Svga/VESA */
#define SVGA1024x768x256 4 /* 1024x768x256 Svga/VESA */
#define SVGA640x350x256 5 /* 640x350x256 Svga */

#define SVGA1280x1024x256 B /* 1280x1024x256 VESA */

#endif-

#ifndef XNOR_PUT

#define XNOR_PUT 5

#define NOR_PUT 6

#define NAND PUT 7

#define TRANS COPY_PUT 8 /* Doesn't work with 16-color drivers */

#endif



/************************************************/

/*
/*
/*
/*
/*

*/
Tweaked 256 BGI driver defines */
Copyright (c) 1991 */
Jordan Hargraphix Software */

*/

/************************************************/

#include <dos.h>

#ifndef _DAC256_
#define _DAC256_
typedef unsigned char DacPalette256[256] [3];

#endif

extern int far _Cdecl Twk256_fdriver(];

/* These are the currently supported modes */
#ifndef TWK320x400x256

#define
#define
#define
#define
#define
#define
#endif

TWK320x400x256
TWK320x480x256
TWK360x480x256
TWK376x564x256
TWK400x564x256
TWK400x600x256

#ifndef XNOR_PUT

#define

XNOR_PUT 5

#define NOR_PUT 6
#define NAND PUT 7
#define TRANS_COPY_PUT 8

#endif

ul W N KO

/* Doesn't work with 16-color drivers */
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