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Abstract
In the present, ﬁm communication between PC and LAN is very important

and it uses widely. But it almost communicates with English language. So in this project will
has an idea for easy communication by voice. So we must be study how LAN and Sound-

card works for programming. We use sound card for sound recording to memory at primary

station and playback data to sound again at secondary station.
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- check sum Fadiiunmnen XNS Protocol Faudin18lums check error Tszd
Data Link Layer(CRC) tidl4 Netware Biduiludeqldf Taotnaladil 1PX 92 set Willy FFFF
LT

- Length 106nu11Av83 IPX Packet iUS 142U octet Faoziimdaud 30 - 576 octet
- Transport control Qn'lﬂumsuam’m‘m Netware Internetwork routers Iﬂﬂmil?'mh
e IPX 92 set Hadiiihs 0 dou 4 bits usnoz 11810 dau 4 bis ndweeWilui
$1 $149% router 1 Packet gnd«iwmmﬂ‘s‘mda'lﬂm?eai’u &8 Packet HM router fozgn set
diitasnile §Madilon sct 9t 16 Network f9z1hin15@A Packet AN
- Packet type 1$u8nviiavea Packet #1 Xerox 1§ i 1&aait
0 Unknown Packet type
1 Routing Information Packet (RIP)
2 Echo Packet
. 3 érror Pa;‘kct
4 Packet exchange Packet
5 Sequened Packet Protocol
16 - 31 Experimental Protocols
17 Netware Core Protocol
MU0 Packet type il Netware 9214/ 4 munoiovile
1PX 14 Packet type = 0 30 4
SPX 19 Packet type =5

NCP 14 Packet type = 17 ]
- Destination Network 92 UAIMYII 4 Octet h’f’uamawuwum Network Address

P -_e A e+ —
vounsosly §1gn sert iy 0 uaasds nSeatunaziATodvzeylu Network @Roaiu &

\d A 9 - 14 J'
gn set 1Wurdu namaiidoiimss packet HHM router
A4 o
- Destination Host(Destination Node) 'l%"lumsszu Node Address UYDANTOITY (Address

vDd LAN card) 021012 6 Octet 113U NIC ¥n3§ W IEEE 802.3 UaT 8025 nar 2 - 3

o > o [ 9 ¢ I: ﬂ
Octet #1131 NIC 1asgu ARCNET dmiunsseyliddaliyn Node Wadtiszgn ser 11y

FFFFFFFFFFFFH
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. : i o d .
- Destination Socket 14141 UOAMNIIAY Socket NNIATBITUEY error 1] Awmum

o o J
mnoiay Paudneazns 190y Socket A3l

0001 : Routing Information Packet

0002 : Echo Protocol Packet

0003 : Error Handler Packet

0020H _
0001H -

003FH : Experimental
OBBSH : Registered with Xerox

OBB9H and Higher : Dynamically assignable
. 4
Xerox 18 muanuioiaviildlau Netware Ao

045.1H :
0452H :
0453H :
0455H :
0456H :
_ Source Network  In21M12 4 Octet A 1§ lunrzszy
set é’w IPX Tﬁvﬁ’ﬁﬂ'ﬂﬂu 0 uﬁm’hlﬂu Unknown network
- Souce Node 181un15110n Node Address YBUATBAAN

File Service Packet

Service Advertising Packet
Routing Information Packet
NetBIOS P-acket

Diagnostic Packet

A
Network Address 49CQN

A o d '
- Source Socket 1#lum3szymnuiny Socket vounioadaiiflunsaa Packet

- User Data 90309399 user #0313 8alivii1n 0 - 546 Octet
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8.5 Netware Transport Layer Protocol

y X 2 4 "
Protocol WHUH  SPX Header 92Qiituifi T IPX Header iiothmissuylsziumisely

»
Packet tazadudunsning Workssstions  sauniansdafoyaeingndosnmiiy  sPX

& A i 4 o [ J
Packet uorin1siiudoyasn 12 Octet 990 IPX Header 1MBI9N Packet Al udeoyoiin

v & 4 T '
QoA 576 Octets @31 Data fiaz1fidalan SPX Protocol ailfAud 0 - 534 Octets (lound

IPX Protocol) erasdagudnean

‘Bit 0
Checksum = FFFF
Length

Transport Conrol Packet Type

Destination Network g

_ . w4 4 Destination H
‘ . estination Host 3 _!
_-...__._—--—-_—_—-J IPX
Destination Socket ! Header
=7 " ) S (30 octets)

Source Network

Sowrce Host 2N
Sousce Socket ]

!
Connection Control : Datastream Type

Source Connection ID

SPX Header

Destination Connection ID /
&) (12 oclets)

i Sequence Number
i -- -
Achnoviedge Number
Aliocation Number

J_

0-534 octets of data "Data

31 3.9 Scquenced Packet Exchange (SPX) protocol packet



30 Octet t13n#1TAsaad1amilou IPX Header Aadumds ondu 2 Fad Aldeuansie
- 1
1D Packet type 32Q0 set iu s 1u§1u 10 U@z Destination Host guuidInuaNn Workstations
(FFFFFFFFFFFFH) 9214114 Tu sPX Protocol durmasludiuyed 1PX Header 90 12
o s d’
Octet qunInaiuelAdall
A . Jd’d 9/ '
- Connection Control Haatilin 2111 1 Octet ¥ uA1EAILANMT INAVBIVOYATTHIN
29
Y n o ya a o
- Datastream type 1$uonvuUa Data 1u Packet UMMM iJourlaa Ethemet type
- Source Connection 1D 141115 Demultiplexing xﬁmmﬁ’l%’lums a'n‘fmgn
- Sequence Number Ha2Y Acknowledgment Number 11’311"\15‘3:14\11110!2\1! Packet Ald
(] c.i 9 ar ] A L9 ar ) A - Y
Tumisena uay Packet #deamseiudel e ulseAuAI NI FBNBYBIMITaIvBYa
- Allocation Numi)er ‘hﬂuﬁnﬁm: end-to-end tlow control 1%’110115“1')11 -bufter ﬁﬂm
i 4
& madumaiu

[ 4
- Data ﬁﬂgaﬁﬁ'mmsdm’s‘Ji’lmmunﬁaud 0 - 534 Octets

3.6 Network Higher Layers

Network Core Protocols(NCP) ﬂ:‘i%’iumsﬁndauuu Client/Server TN
Workstations 1 Server  NCP Packet 9z 1daumaq 1PX Heador waeinTdldlu  ARCNET,
Ethernet.Token ring 138 whuﬁnum:'é'uqﬁaaimuuﬁﬂu@'m Network Data Link Layer

Protocols

3.7_APls vad NetWare

APIs tou19n  Application Program Intertuces w%‘afﬁnﬁu‘lu% NetWare Core

»
LY

o @ [ Y] 3
Protocol(NCP) Sadvulisonldunnan 200 Wqﬁwua:nmuﬂﬁn151”10111%' INT 21H duilu
~ a [ o o d'l o ~ 'd ~ [] A ar
sumeildueinod  NCP sedanislugoala mavum msaadedpans msfamIuuIzuY

GH d3onP TanndedluTnsnouiuneilag firvayiuszuuInIovY
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TusunsuiiSouiy AP ved Novell $10luMIUINTLIIBENYBITTULIATENW UA
cilszara ldnmzuussuunietoilFizn ffms NetWare pindu dauTusunsy

Tuszuumiovwiidoulavlfaea ﬂzﬂixmana'lé'um:uum?oﬁ1m’1’méuuaqm'§m1u1m
aouinmefidununnszuy  uailaidulumsly  wasmouquse yuaievwiidiia wazna
mnulusvumﬂiamummsmmminmmmmﬂnﬂnﬂmwumﬂaau“ln

ffmmnﬂ?{aunms'"uumsamnmu‘umvauumgu APL amuiguduatiiuaas Tao
Fu (layer) YPATZULIATBYIY cmmmmnﬁzauwuﬁnwum 7 Y03 OSI Model Tuszdudu
arezmPumsuimsiineususisua luvae m:ﬂuaw"hmsusmmuﬂiummmwmn &
:atjé’ansmﬂdmnsuﬂs:qnmmngnu‘lm:ﬂuﬁl

NetWare 1%InsInnoa Xerox Network Systems (XNS), Internet Datagram Protocol
(IDP)UAZ Sequenced Packet Protocol (SPP) Qumsuimssumnievi uazmsusmilu
transport layer TUAMWIIAGDNYDY NetWare asuinsmariiezdaily Intemetwork Packet
Exchange (IPX) 12 Sequenced Packet Exchange (SPX) Tuenasvos XNS ﬂ'”nmuﬁduuu
vaanawaméams pazmildaudau APl Iﬂunvlﬂﬂna{]wammsmm event control
blocks (ECBs) &1 Novell i h1% Iﬂsuniuvﬂ‘v APL marihlsanaldiawzuuzuy
oY o uilgznniiinig Netware i

'lu‘i’s'uqaw'ldﬂa session layer 9zaiUAUIIAIHIYU 2 susatiuves  1BM fip
NETBIOS 11a%  advanced program-to-program communication logical unit 6.2 (APPC LU 6.2)
éav{qﬁaqxxuufuaifuauun1iﬁﬂdm"}amsuuu peer-to-peer Tﬂuﬂ:ugnmm NETBIOS 928gUuU
svunieviweadu dm APPC quuu LAN 1iag WAN

”lmsu'nquamﬂ application layer uummgmmqumuniﬂwm APL 11U ADA 3.1
waz 3.3 exdilandunsBonldines 10 Hadduniiiu umsmnummnu nsfenvavealug,
ﬂﬁ‘rﬂﬁi’t)ﬂmtﬂim(gct machine name), mzmuum’emm setup ummsmwnw redirect device
luapd 33 vxfiuiladduiumsdmuadnivlunsauguaua NazmsNeUMINEMSEun Havz

sidoyandnhinivieiiuiinaidad
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TuanmiIadeuyed NetWare iU loader geimsaads APL  gamflezdmuann
inesmsdumesd 131 Gagauduves code F195095UMIiATINIY (interrupt) ué’mv
flageglumizearnditerminate and stay resident) uuwnwamumaulﬂn apild Tmia

msimeiRapsdluazfidandond araglugiiod1idives API yuq%a Novell &3

~ R4 P2l 4 9 ar 9 ]
“U'\ULﬁ‘U‘USQﬂNW\Biﬂﬂl')ﬂlﬂﬂi'ﬂﬁ%ﬁﬂﬂh’ API lﬂuﬂlﬂ'l‘iN‘UNﬁN

API wmnoaudumeila
NetWare Core Services INT 2IH
NETBIOS INT SCH
l\{e_tWare LU 62 INT 68H
Low-Level API (LLAPID) ) INT 7AH
High-Level Language API INT 4dH
PCOX API INT 6FH

{ioann API maidonmudumeiia dnandamisdonifeziGonsinnywed
wuud  API uoia:ﬁmmmaz'hmmuﬂ'nuvmmnmmuqmmﬂunaquamu mhimiag
mmﬁw’fmqmsﬁu'\ﬂﬁmmhummﬁ]ﬁﬁa(j i$11 Shell Y83 NetWare Famiiddesdmis
anusnlszunm 60 Kbytes, NETBIOS Uazuim 20 Kbytes uaz APPC/PC BINAN 25 Kbytes

asuimsvasguéuiniidena uazmsmnné’mmmﬂmaﬁams'umssmjmsemun“l‘n
Tusunsulszgnalanieg szi3un1dru NCP APL fioglu Shell YOINetWare d1u APL BU
o mzatiidBIdBIsnAI RIS zdpagn naaih v wisanuhiiaoiidldnou
exiimiiunld 1 message handling, mssamidoya . valued-added processes UATNTARAD

éaammu wide-area
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Message Handling Services (MHS)
A Y o S A s o & ¥ (K
MHS APl ez@adenuldsunsulszgng mevaslumsianuioya uazaine (stor-
] A ’; A
and-forward) TOANMNUUSTUUIATONIW NetWare, szuuiaiovioioidudy 139 wide area
A [-3 ] .Y 4 o 1]
network  evzihidifouTlsunsuhidesiinn  ifuafuTns Inasavesszuuaiovs uas
A r 9 - . - [ v d’ w ot or a

matinlumsdideyavesszumaieviosn  wentndl MHS dlimsiiuamnlasaivves
Yoya uazn1sasdvaeuaAanaaszninnsdifennudndie

dedicated MHS store-and-forward server ﬂztfluguﬁnmwm MHS API IﬂUijutj
~ 4’ 3 (4 =) ¥ A ar [}
winmsiiezswswdentnnTlsunsmlazgnduuaoriidly vesszuuaotwveniuuazaal
1 MHS server Y9332 UUIA5DVIWUDY

[ =3 ] ] ]
MHS API szaidoninmaz iduuulanld  Jussuinlsunsuuuszuumniedis wu
g
electronic-mail,szyutiay® sruudidedud dudu  Tunisld mus Tdsunsnlszgndazidy
1 LY L A Y A ~
dadodenm Ascl 18 usIna  @dezTzyveramangu,siiavedenii(message
content type),originating application type,ID number ,attachment file name u_n:\’fagn"lumsmu
4 L] v e ~ * A 1

quouq  dnvesdeanuiivzihuadustip) Tumsaanez1ldlas MHS server Tuszwing

ASTUIUMTE

MItamiteya

farsumanionumasamstoyaloglu Birieve APL Tau Birieve 1lusiafamisisnoda

sAY Yo e * ~ A o . ‘.
uaz IMan 185 unnuiiouedan #aalagu3um SoftCratt Inc.

ey Yy 1 9 . & . * Vv ¥ 2 o

IEMIVINVBYAUVY indexed sequential UYBI Birieve zmu‘lmmmtsﬂasﬂiugm

o i (] ]

Yoyauu server 18d0nwsaa57  Tuvuei VAP szuianasyuu server  Brrieve 93420
TumssaldduazsnesadmiuTdsunnnlizgnd vensnitgaiamluisinsdaaiuns
Wam uazmsdenisneiadions1¥ XQL uay Xuieve Ml Brrieve Tanmamnsolumsly

augudeyauuy retationat 18

MInTNTsUTeRANIAINIZYLIATEN Y
) P |4 o - [) &
NetWare 2.1 1 API Hl¥asleasumshanvedsszuunionis wldInsInnea 1px
. ~ o <t ~ -~ [ ) [] LY t <t
naz spX lumsdnsci InInlatuastsz@niamuessuuniovs  desywlins il

4 v (XY ] i o P K] [
Tnualnuthifidesgiuszumaienio uasWideyamafuredduad fieguundasTuuaday
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N13AAABIBAITUVL peer-to-peer
Novell il API agnano@IihanunieIAUNISARABABASIUL peer-to-peer UUTZULINTO
410 1%u IPX,SPX tazs1$1a89 NETBIOS IPX  vzaniuanumis i luszdl network layer
$ o [] d v ta [Y [] [
Y83 OSI Model N¥wlunidadeyadionnusiada udszifudsziumsds nazezdidoya
L] o s M o/ é ar M
Aoensuuulifeaddy  dau spx ezitluTns Innealuszdy transport layer A3vziusBInsdl
1 t W a4 o w 3 a&n [] 3 Y )
uazerdanguipyademsawdrduluszuinaniiiidadedomsiueg  1PX uaz spx Wulws
o o' A * M 3 <4 <
Tnasaluszdud fezdwTlsunnnlszgaalunsdifeyaszwinamiidléndsinmsniuiia
=1 noon o
Gwazdszaniamlumaiiny
.. ¢1$1a81 NETBIOS wed Novell 9:1¥. 1px dmiumisuimiimisdingudeyadoms
'NETBIOS sazitunuawsoves PX laonifuseansds uazdangudpyademsodiadiy
oo l& <4 o . ] et 3 A
&y Feezlimstams maInaugy sesson Tuszmdnnszuaumsiiniadmuateliuduu
suunSevw  NETBIOS vzyuaiidldlunsds uaziudoyaldnnda 131,070 bytes do
L4 ] o
mifonld 1 A%y Andy IPX uaz sPX Nawnsodideyaldgigalundazaiufivs 546 uag

534 bytes AMMAL

Value-Added Processes (VAP)

vapa szglummudumsuinsiey Alideglussunifdamsvesszuunie
410 1wu mafiud mIneuInd nndsefoya wozmisuimsdiumidamspudaya

VAP API Aadslasasiiuszulfiansvesssuumiovs 1ay VAPs szepuiiofitu
server 30 Bridge  aiudoyaidinnneulea  wisuaaifeyavuneulea aunsouanii
nssuMMstos  uas AndedemsiyInuaduqluizuuaiedo TaoliTns Inneauuu
peer-to-peer 10 uanmnfﬂﬁamngué’u’s’miﬂ:uam’m vap  dhumiloudldi LoGIN Wi
aunita fafu vap annsald apt luszdugenwiil@yadelunouduld damsld vap o

FruveaniawIouedn nssmnlfidnivesszuunioviwieauluiieg
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Wide-arca communications

APl §M51 wide-area communication ﬁ:gﬂ%’ﬂmﬂﬂunm%auﬁmﬂuﬁ:muéami
wioUszqdoms szuuni Y iaIaNYDY NetWare awnsavsifoudoillu wide area network
1Avawit S’]mil System Network Architecture (SNA) gateway ﬁ'um?mmuwhwm IBM
lmzﬁﬁﬂﬂuﬁ’lmaitrunspon control protocol J/internal  protocol (TCP/IP) gateway,x.25 1A
azmuf‘?amsuuu asynchronous

APl ludhunidadedemived Neware axgodianlilsuns yluuinsf configure
ua:ﬁ'ﬂmﬂ%uda wide-area hlmii'ij!ﬂc{ , quera database ll_ﬂ:ﬂliﬁﬂﬂl‘g remote producer
F1 Novell 1duuzih) API lumisdadedemIuul wide area Tauianizat1ata TCPAP API Hay

Asynchronous Communication Server

Comprchension Core Services

Core service szaaumaumoruid i taenisuin RN SaMIBug N3
y3nsiiieylu NCP API 1 server Tl

_ psvanmsdnnde I 1E (accounting Service)

- Appletalk Filling Protocol(AFP) services

- mauims@mugudeyainioviu (bindery services)

- Communication services

_ MIU3MINITIENAD (connection services)

- Diagnostic services

_ p3sanislasanes(directory services)

_ s Sadnminadonveiguiusniatena (file-server environment services)

- m3sans 1Wa (file services) '

- Message services

- AUTMIAIMIANN (print services)

S ALNITBNUANN (queue services)

- Service Advertising Protocol(SAP) services



- Synchronization services
- SYUUAAAMY transaction (transcation tracking services)
- Value_Added Process(VAP) services

_ mstamsanminadouueiaoniig 19 (workstation services)
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as * 9 a ] as
msudidyauuszuY LAN yed NETWARE 1y Yoyassgndiludnpas Packet
9’ 5 as .
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Yoyaru18Tagasa hisuifudaarin fileserver) FimsAadaunuiiszoaannuginnlumsi
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dadoya nashl¥aunsosudidoyaldsiu  Samidadioanniizud file server  WH file
server mafivzdasdlFlunmshiaout WlHhaoudug unuld
Taoma lnmssudadayasznin pe o PC i 2 nuufie
} 4
| Datagram(connectionless) myaaludnumsil doya Packet azgnaaluun Network
Tavdaszdaganue  Tashivemaneuiuninaiosiulmonn nazhifussitididuve
’ »
Packet fignda TS msdaludnuuciiideldnfoufe armisalumsiudidoyanzqa
»
2.Session(oriented connection) mmmaﬁuuuuﬁ ﬂﬂllﬁmﬁ‘iUﬁdﬁﬂgﬂﬂ:ﬁﬂﬁﬁ%d
. [ 4 o L ~ . d’u w [ <
Logical route fiou wdwamimsdidoya Packet TagmiAadounuiiiudsziumiasyayomy
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wisnaoma @mssensaeviuninnisalaionyy nazdiiulszduifeyazgndallan
A
IPX Protocal
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i Protocal mﬂag'luszﬂu‘vun 3 (Network Layer) ¥93UM03§1M OSI lAgszidums
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AadoR UL Datgram 349213303 ulloioURY SPX Protocal 118390 LN UABIA WITY
' @ 1 Y ot Y Ao 1 =t ¥y A .
maneumsiudidoyn Tu NETWARE fimsastdeuudriitoyaiifudiiinnugnanite 95%
SPX Protocal
S S\ & [ A0S
iuProtocal usERUFUNITUN (Transport Layer)  ai0gluduil 4 vounasgu osl
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4.1 Ennoiza3 addeess UAZOITITONAANALPC Y Network

Workstation tfaznine elisammeiadalsznouldis Network Address 4 bytes
1102 Node Address 3005231 "Physical Address” YAATINTBY

# Network Address nzﬁq'%nmtuawad Network ¥8IWorkstation uﬁazm‘?m

# Node Address HadRaMuNeIavL3e$1 Workstation naze?

TunsdiffinsiBondoszningy user 2 NGU (AW server) azfigunialilflumsisou
Aoy router 130 bridge ("lumﬂ%'nun?aqﬂnm’ff’famxﬂu Workstation f114) ¥4
qunsalfilfiFoudeilosil Address 2 %A Taoudazgafiezgnisnnnurazisnmudidesg@a
ueradlugy) Address udazyatieztsznouT 410 Network Address 4 bytes (MUWEIMUGIAY
Network UADIYAINUA 19UIRBINY Workstation 1%‘)11]) 1LY Address ﬂi:ﬁmdnsuf‘a‘n 6 bytes

% lfi'ﬂﬂ’]'"l "lnte;'mediate Address"

4.2_miﬂ'i‘\'l'ﬂuﬂﬂﬂ]i2mtocal IPX
1 4
mssudidoyadin 1px i deyaszgndiszning Network il Workstation Tauri1u
» 3 b 4 4
socket  MINAZNUNOUT NAUMIMITARARTdBIaT N socket O iUy
4 ALl
Destination Address mﬂsznoué’w Network Address QY Node Address vouniadsularunn
A ¢ Y & - A ar “ s 0 o
uazlunsdindunsdadoyaludovasit | wSesfunaziniosdiegauazisniug  (Auaz
Network) 92AB90M1552d4 Immediate Address vogunsainhmiiiilu Bridge d  Tao
»
’ ’ A
Yoyad nymariiannso set uTasiad1ives IPX header taz  ECB(Event Control Block) 1B
} 4 v

set YoyamariindoundSiennsaiuniudidoyald

msSonlfnuilinduuns IPx muild 2 3ife

Act a .

35u3n 13009 pointer YOI IPX 1AUATY

And 4 . A Aaday o 14 v qy, o

Jinaer iGunld interrupt 74h “FIITUNVOIAUDYAD U softwire ua1ld ineterrupt 1UBI
1 4 Ed v
SXmuiu  mazaniudiez1dtideanilenTusunsuveus e WlF i amiufuconcurrent)

. dq v s
software 114 interrupt B3 A0
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4.3 Nifiadaizuing PC - PC. ‘[ﬂuﬁﬂ1l‘ﬁgﬂuuué‘n’n‘ly

Lasdudumsdase  mamautuseuilindedieziimsvefadeduiniosy uaz
Foarpsuniunteiueziinsaouiunderiiunsdade  saudimisda socket nazmsma
Address ¥8A3BI5 AW

2 Sunazeadoya Funouilez1dlefsuves X Tamsdedoyalasidoyann

v .

Address mnduasunsnlumsszygamnolaena nazmnuuues socket i 1dadn1Y du
goamnluniiudidoyavesTlsuniy

3.M3UNANMIAAAD ué’mmmﬁudqﬁaga'lé’m%éum neziimsonidngeania

(socket) Tumifadedods

4.4 SOCKET
Huseamaiilflunsiadedoyasznin PC My Network titeliazainlumsuonioy
Packet 1@Faou  AunsdiniTusunnnhameguawlisunsunfouinintiu  Packet w03
¥ v v
Tsunsula danfuseuitlusunsunlszgnalaqezdninudadeiin Network Sadwludneadia
»
socket YuUROU
.‘,' : o o ¥
11 Netware 111 14e991 socket MU0V 0000A-3FEFh g 8000h-FFFFh Vdmivls
» L4
©1 faumIadie socket voallsuninlaginas oy socket fang 4000h-7FFFL Tag
WAUOL socket L0y 2 HULAD
o ~ P v - A @
lsocket¥1A111 Aovziimis Hawsundinzdanioay socket 990 NIBIUNTEN
»
Tsunsudugana
2socketos  tinoz1¥luTadsunsuHidy(Resident program) vzldnusundnziingia
) a ] o o a,: < o b 4 ~
wiensoniEnsgndaunildsunsy  dniumsdla socket  Sasuiludvassyriiaued socket

o o i J
Waseatuanpuzvoalsunsunaduiuindw



4.5 ECB (Event Control Block)
4 1o a
EcB fudnTaseadiniienmilonn 1PX header Heuiulumsdadodomsdoya
1 9 & [ ¢ A : d M
Taotindhitumsmuguawuveangmiseilumssudidoya &1 ECB Munuuiuuaziyudioe

filastadamilousu Taolnseadriues ECB itdaa14dadl

Link Address Pointer
ESR Address Pointer
Status flag Byte
Complrtioin code Byte -
Socket number Word
[PX workspace Byte|2]
Driver workspace Byte]12]
Immediate Address Byte[6]
Fragment Count A Word
Fragment Address Pointer
Fragment size | Word
Fragment Address 2 Pointer
Fragment size 2 Word

# Link Address 9zgn1Tag 1PX 1¥lumsvendoiuz ECB ieinsiuditoya
. ; : 4 ; Ao
# ESR Address Address U403 routine H9zgniSon e o Packet gnaandunioiy
- ad . o d
M30n30N Packet gnad ldouduie
# Status flug HAAY status YOI ECB
. v
# Completion code LAAYAOMEATOYBY ECB tiamisdumsfudideya
o 4 a t 9
# Socket number 187 socket A1Flumsiuddoya
# IPX workspace Qﬂhﬂﬂﬂ IPX

# Drive workspace Qtﬂﬂﬁﬂ IPX & m3U Network driver
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4 Immediate Address 1 Address 499 bridge lunsdifiilunsdadoyasznin 2 Network
wioifum Address voundosulunsdiitdedoyalu Nework o2
# Fragment count,Fragment size,Fragment address
Packet Tz ddamnionndldifiudug 10 Fragment count HARISIMIUAINYDY
Packet ‘ﬁgmm'e' Fragment size 1%‘ﬁﬂﬂ1lu1ﬂ‘llﬂillﬂ'ﬁtﬁ'mﬁi_lﬂllﬁi @74 Fragment address

. ei:: o/ . 3 1
WA pointer 113 183 buffer YBAUAAZAIY

4.8 ESR
~ . 4 o | A LY v Y 9
AoTUsunsy Software Interrupt eaziinmuiismsiudidoyalas  IPX Protocol W
o o <t ~ P2} Av o Y o o []
gufe Tau 1PX exfion Esr fgnidoutunlacTlsunsuued Tihawludnpasdugan
] ) < I'a [
&oans  ualunidiis set A1 0 ANAA  event-service-routine Tulnsiadn ECB  1PX oz hilGon

a * o

/g o A v : d
]'\Jillniu ESR YU (UBNITSUIUMTTUIIVDYATUIT

(3
¥ ¥
1 o

4 L =
yauril [PX (3un ESR ssUaininavuail
- Interrupt 92 QN disable
- ESR vzgnienldludnbwe far call
. . ity 1 |
- far pointer 7yl EcB n:@‘lﬁ'mn register ES:DI
.\ o
- cup register QAN save muﬂ’
- DS register‘lﬁﬁnﬂuﬁux%wﬁ Data area Y02 1U5un3y Application
- ;1’&'15 in_use flag Tu ECB WYPN set o
= 9! o o i ¥ 1 ' @
_ m3deniFilifFuues DOS 1 disk file 1O 919z hilavadiy
asoenuuumsTnludIn ESR - A1ioenuuimion Interrupt Handler 'l Ao
IWimdadeoside o lildannmiuTlums process ESR uazszTalumsldiaidn

A o -~
Y83 DOS Aoz mIfing error 14
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unNi 5 NguRuAINALY Sound Blaster
v ¥
TuniimsAnumguHuazms sl sound card  92ANHI9IA  sound blaster Y83
"] é < «r L
UM Creative Labs Faion1giuunsnae
g =g s g’
5.1 nanmiveuFuuaznmanaadyanandus

a A 2 o 1 ° . & ° ~
lﬁUQn““]Uﬂ\ﬂuTﬂiQ‘nuuﬂzﬂﬂ]iﬂdlﬂ“13lﬁﬂdﬂ“‘!ﬂﬂnuu lmzﬂ:"]n’ﬁ“ﬁ'ﬁmﬂlu 2

o »
s - (Y

dunsufe fuasuniudaudosliiludyana digint tazmsuandy Taoitahllumslag
dyaat analog Wiludyana digital annsmiildlaonszuaunsiBondt sampling u sound
g Y 9
blaster NMIFUWAVINY ATTUIUMS sampling 92QAM Tau Analog to Digital Converter(ADC)
ADC szmmsqudyanandoidro8as quisampling rateyifinuaianmh wazinlag
o e [ (Y a ! ] + 4 []
patmin wnnnsqulfilumdnavdigi — Sasidu owidun1ddnednh awdlumsqu
fi * 1l 1 ar .
limicniu Herz  aywdinnzeslunsgudyonuanmguiusuusis (Shannon theorem)
° r Y = 9 [ tY ' ar v - as a‘ ] ot -
dmualihdeslidedindeoniy 2 mvesniudvesdygpuiigngy  lunsdiveaduina
o ot =] o A v Y -y T
dygnasclnnudgagalssina 4,000 Henz  mizasiuniwalumsgudeiiiaieniies
8,000 Hertz
44 y ) o ot <t as r" ¢i 4-; 3 ar ] c'l ~
venomnaImdlumsguuds Sl parameter BndmiliiifivIfosdumaniuie vie
Tumsgu(sampling size) viatunsguesiudifimuasaaniarange) voadymia Tu sound
ﬂ'l ~ A L . * ~ * A
blaster M2 T9zTivnna 8 1n ualugulunigsu sound blaster 16 9xlvuIA 16 Tn MIGUHIR
v
aftszgnilauiluiayguaes Tvmnaamvimalunisgu
Tuduasumnlandusinduana digitl 1Wudyanendos szgnidey  Digital to
Analog Converter(DAC)
ﬂi U 3 ﬁ’l 0 Ly t; 1w l:i '
quamvauduait ldnnmsqueamplingtiioiwunlawnady yusgiuanud  lunmisqu
A - y a4 4 a A ' Y o 1 o o
g lumsgunngummdesiissdunniu mdlSinuveatoyanssuintuamdin  daiu
) = 2 A A a4
madenaalumsguiinsansnamdeinluquameesin vaziisiinezlglums

< ¥
nuveya
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5.2 quaniiAyes Soundblaster taen1niIlEIIM

Sound card lﬂuQﬂﬂiﬂf‘ﬁ‘ﬁ’wlﬁ'uﬂi“‘ﬁﬂiM“ﬂ]iﬁN]ulﬁ'U'lﬁ’Ul%Ud Tunoufiuneidin
yanape)  metannmamaTuladlugailegiv ml'nﬂaummasmuuﬂﬂaummmmmh
st uns Az @sanai mmmu15tmmwummum‘nmnmmﬂumﬂagm
mannves pe Taoiall fnnﬂu’luﬂmmﬁun'n "Multimedia"

Tulnsailani Sound Blaster ynlzgnalfaulasnis@onTsunsuniugu Fa5w
aziBuAveINUANLIAYDY Sound Blaster uasmsumﬂmmuﬁu:

Sound Blaster

Sound Blaster 111 sound card Siemitadation1Ffuminme youiim Creative Labs
amswauTuned s aoneI I iazned Sudqumuiduand wiu _usmihiin
FTUNENUBY Sound Blaster 9z iioUALAD -

Laddounuy Aoinueinioduis Tnnasudonqui FM Synthesis

2. Ulmﬂ(record)?(mﬂﬂml’dm ﬁ"]UYli]klg] sampling ua%nmauaaqh;ﬂumzmnmm
digital sMTUAUARL(playbackyToya digital 1uaq1u§ﬂamnpmmmmmu

3, umauunﬂ'[uhuﬁ'mn"lauuaﬂ‘uaun(o.am compressiomN1 1%

HONIINT Sound Blaster SailarTuamnsofinzAasie fumitoauiwesnouiiuned1d
Taoase lideadm cpU  Tavld DMA channel (Direct Memory Acces) mlflszndanarlu
m3tlszmnanadyn

1 Sound Blaster Hfazd29z1 chip Uszanadgganihiveenues hilinsdizuia
nadygadianiaild wsauqnumﬂiamaummasn1un1nu5ulmi§ cPU

lEJWWM‘UEN Sound Blaster Aoding mueumwm Sound Blaster H1dnawndn llﬂfﬂ
Fdhuugniifelulas iy upNIANTIDITIN ¥83 CD H30TB line-in

dv o 9 .
Tulasssnibidonly Sound Blaster 3M SBI6
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msusnlrau
44 aw ¢ A4 o .. AR
{uiiloz1¥a1 Sound Blaster fudhuninuany digital sound channel IMUUUUAD
o (3 A o M ] s ar
fAnsenmihausmaisimsiuinecorduasMaaunal(playback) dygpnanded
3 4 d’d 9/ o 4 o a 4:‘ A ~ o
fFidoanilulnssnuiine 14 Sound Blaster uunnﬁmtymtﬁummimﬂauwmas
Aunn ua~mmiawauavammmmmumnnuﬂauﬂuuaua digital  ud? TWdunseq
aouRunpI AN Homipanouiinaeiaena1dsy nwmmsmlawauauu’lnnauLﬂu
ﬁmmwmxﬁuﬂmh Sound Blaster (1uuﬂazxﬂiamumsmnaﬂam Sound Blaster 11UYBIN3
199)
shveaIddduai 1 lu Sound Blaster finmugiliuy {%U Creative Voice File format
(VOC) Microsoft Waveform Audio File format( WAV), Creative Music File format(.CMF) 1u
Immuumanwmsm Creative Voice File format(.VOC) msmﬂu Ui el lite
)
fudsanLildiduiauai
nsouTysunsudaay  Sound  Blaster sGonidlanduvedlaneinie  CT-
& ™
VOICE.DRY 11814 Sound Blaster MvinAaudoans
Hufsuiiddyqueslasned il fiu Haddui check Ao EMIR T uAY
& ar ar o o 9 s ot 9/
4D sound card , H4AFU record dRyaoudud , HINdU playback YOYAVDITYIWIAUY udu
uauan'lﬁ'mnmsmamumﬂmmmaﬂﬂmm vzagluglituuyed VOC format
unlummmumwaﬂﬂ4muuw‘lmnuvemﬂugduuuum"lvlcmm oz M iToiluming
o o * Pt
mmmmumm:mumﬂu‘uwmﬂqmmu mﬂuwmgauu1111%"\5'ﬂmmzmmmzimm

b . . . g o ¥ o v
SwasiauAYss Creative Voice File format uag  Handuldnuveslasios aglunou

asll
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5.3Jﬂij§5]§m_c_r_-¥9jﬂ_ﬁ)rmal (Creative Voice File format)

CT-Voice format iiugtluuuvesIrddoya digital #lRnnmsqudgarandod
analog nazgauauiiudyauduavuds zﬂuuwaﬂﬂﬁ%ﬁﬂffﬁmuﬁiﬂuu?ﬁﬂ Creative
Labs Taolndwiiatizgnszyanad voc

VOC file 9zttt aoomilu 2 uden Av d3urdheader) Uz drudeyacactual data)

1.CT-Voice header block

Jundenildudnyuzvedlidinilu CT-format file wonfludiudonq &l

Bytes $00-$13(0-19) Ui‘ii}‘l’fﬂﬂ’lm "Creative Voice File"

Bytes $14-$15(20-21) 379 offset address ¥939oY@ dhuluiganaz Tuvis

_ Bytes $16-$17(22-23) msqnuwmnna{fmum CT-Voice tormat
Bytes $18-$19(24-25) m‘sqﬁmauwﬁmuﬁuammmmnas’ﬁugamnﬁum $1234 1
Tinfqauas Tuid
2.Data blocks
Jszneudiondentesq s uien udazudentilassadnadiwaiy
Block 0 - End Block

d 4 [ vel ] 4
ShuudentlFishuuadeyauds sregithurel VOC file mniu

Structure of the End Block

Block Type | byte =0

Block Length none

Data Bytes none
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Block 1| - New Voice Block

k4 y A 0 ' [y A . P
ussyvoyamiqierus s udundy (playback) 18 SR fie sampling rate #14luns

-

Vuiin(recordios du pack byte iuTuinlgszyhfayaiiuiintinig pack nSehidlinuen

Tnswiutums pack wiialny

Stnu.:ture of the New Voice Block
Block Type | byte =1
Block Length 3 bytes
SR Byte I byte
Pack Byte 1 byte = 0,1.2,3
Data Byte x bytes

Block 2 - Subsequent Voice Block
o, < Py P 3/ ' A ¢ a [ ° a.‘:
lﬂuuaamﬂ'ﬂunimnwagauum"lmgmummﬂz load adnHIgA S I IuAT

a d 4 e vy 4 4 d
Ry Uﬁﬂﬂuﬂx"‘ﬂ“?ﬂ'u’l'iﬂlluru’ﬂgﬂﬂﬂﬂlﬁuUﬁﬂﬂldﬂ‘]ﬂd ]UUi\i’)ﬂ.lﬁ

Structure of the Subsequent Voice Block

Block Type | byte =2

Block Length 3 bytes

Data Byte x bytes




Block 3 - Silence Block
ﬂ d P Y ay ¢=1 vt ' o d o
Wuvdeanldlunisaavuiavesdoya Tavezumuiiveyoin lilidoaoy) #Auvdenil

Structure of the Subsequent Voice Block
Block Type | byte =2
Block Length 3 bytes
Duration 2 byte
Sample rate 1 byte

Block 4 - Marker Block
1 uns mark @unizvasiayaiidoanis19au(playback)

Structure of the Marker Voice ?lock
Block Type | byte = 4
Block Length 3 bytes = 2
Marker 3 bytes

Block 5 - Message Block
1 lunaunsnddnusuean adldlu voc fite

Structure of the Message Block

Block Type i byte = §
Block Length 3 bytes
Ascii Data x byte
End Character 1 byte
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Block 6 - Repeat Block

* v | 4
4 A e 3

ﬂ o dq Yo Yo ¥ & ' v o ° o
Wuvdeailddmualinhdeyaisuawdgain Ilidundudmudwuidimua

Structure of the Repeat Block

Block Type | byte = 6
Block Length 3 bytes =2
Counter 2 bytes

Block 7 - Repeat End Block

4 daye " Y P v+ e
Wuvdenitlfdmuagadugavesdoyaie: hiidudn

Structure of the Repeat End Block

Block Type I byte =7

Block Length 3 bytes = 0

Block 8 - Extended Header Block
141U SB Pro 3123111 data block | 1 wazdvaveidayaildasudm lunsdii

udeyaiduanny stero

Structure of the Extended Header Block

Block Type 1 byte = 8
Block Length 3 bytes = 4
Sample Rate - 2 byte
Data Mode 1 byte




5.4 Had¥11 11404 CT-driver (CT-VOICE.DRV)

° o o
Function 0 (BX=0) : nmuﬂna{wvaﬂﬁmm

Determine driver version

Input BX =00

Output AH = Main number

AL = Sub-number

Remarks none

Function | (BX=1) : Am port address

Set Port Address - s -

Input BX = 01l

AX = Port Address

Output none

Remarks can only be called

before function. 3

¥
Function 2 (BX=2) : QN intertupt

Set Interrupt
Input BX =02
AX = Interrupt
Address
Output none
Remarks can only be called
befors function 3




Function 3 (BX=3) : check T01MZANGY8Y sound card IWogluanniziigndes

Initialize driver

Input | Bx=03
Output AX =0 Successful
CAX =1

SB not found
Ax =2
Port address error -

AX =3

Interrupt error

Remurks none

Function 4 (BX=4) : ﬁ]ﬁ/ﬂﬂ alwa

Loudspeaker on/off
Input BX = (M
AL = 0 oft
Al= lon
Output none.
Remarks none

" Function 5 (BX=5) : AR statusword address
61 statusword (1A 19ERIA0 MENTNUYBL sound card il Taq v 0
' 9 o _ o e ] o FY] .
uaaiidoya sample Mdignauiiunsog(playback/record) Ml utiu 0 Foya sample ildgn

4 o A g
antlunislag nioautiumnaisisoudeonda



Set Status Address

Input BX =05

ES:DI= Status Address

Output none

Remarks none

v
_ Function 6 (BX=6) : ldundu(playback)¥oya anlaona digitl udyayrandoidudn)

Sample Playback

Input BX =06

ES:DI=Sample Address

Output none

Remarks Statusword is changed
according to encountered

marker block

. o 4 9 @ =t a v, o
Function 7 (BX=7) : tufindoua anlasdygnandos Wudygnu digital vaz (uld)

Record Sample

Input BX =07
AX = Sampling rate
DX:CX = Length

ES:DI = Sample Address

Qutput none

Remarks none
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Function 8 (BX=8) : UNIANN13MUNBENYD sound card

Abort Sample ' .
Input BX =08
Output none
Remarks Statusword = 0

» 1 4
Function 9 (BX=9) : 0MANN1IAAAL driver 1AN nasiimsaanilny

De-install driver

[nput BX =09
Output none
Remarks none

Function 10 (BX=10) : nqamsﬁmwmﬁqﬁ%’u playback ¥IUUE

Pause Sample

Input BX =10

Qutput AX = 0 Successtul

AX = I Not Successtul

Remarks none




Function 11 (BX=11) : 19lun1s&a 1A%y playback nmds T ndandalingadan

sy 10 udn

Cotinue Sample

Input BX =11

Output AX = 0 Successful

AX = | Not Successful

Remarks none

Function 12 (BX=12) : Minfiingamaianidundu(playbacknuud

Interrupt Loop

Input BX =12
AX =0 at end of loop

AX = | immediatly

Output AX = 0 Successful

AX = no loop being executed

Remarks none

[] v v *
Function 13 (BX=13) : Whiilersuiimutun gl muandfuaznisldnmes

User-defined function

Input BX =13

DX:AX Function Address

Output ES:BX Address of the

current data block

Remarks none
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unil 6 M1INAReY
6.1 YuaeuN1INARY
L4
L ANYINMIMIUYBS Protocol 1PX uazilouTilsunsuiudideyadan Prorocol IPX 91011U
uﬂdnﬂaaummmunmh}umsmuawauannaqms
2. AnMIMINNUUBL Sound card uammnuuldiunsuﬂmﬂu Sound card m‘luﬁ'mma
Yufinidos uazmndundy st hinassumsiamvealsunsy
v v L4 1 4 [3
3ahinsmeasstuaoui 1 uaz 2 nsawiu Tasmahauvesllsunsuluvuaeuiiezsy
v 1 W P2l o ¥ - [ s A ~ o ~ o
nnmstuiindyapandos hieyaildddlldunissnoufinaeimonn iawnnesing
¥
Fudoya uazmlasfeymiundududygandomnnay
aannlud application M99 veaTlsunsu iy msdidenamvedadesinddaTdadiu
, check AOMUEAMTIUB Hardware Uy
# Manemeg) #
~ dr 3 i c.: N oy b4 o a‘: o ~ []
mrnwArisduvedlaiinuil  @uidesms imnhauduauysuvsinsaans
» 1 4
sznin PC 2 wfeailunuy fullduptex wazasimswannmaotuiudsll Iamsadade
s : 1] .. ‘; ar o ar . 4 I3 ar
Muldfues 3 ndestiu I ludnsusadwiumstlszpumalnsdm  udivinndainaves
ci L] ar ot -4 F 4 : - :
Sound Blaster Mminnflumsilasdyapondos saszgnldamlu 2 tuasune Yuasuveinis
C ] as at L . 3/ ar : ] a
Huiin(recordlasdagnaudoilieglugdvetoyaday sazYuUABUYBIMIIAUN Y
9 ar ar as = : q‘: d“ [} o o)
(playbackomlasdoyadnavndumiludygandos i 2 fuseuithiowsoiamidlunaiden
fu Saneldifailynuiledeamsldmsdadoiiutny tull-duplex marzioimyddoyanion
fuma 2 fveimsanne uomuumamdwsuué’anwm‘lumuﬁmuﬂmnauﬁhmmmmmm
Téun wmmmxmwj’lmmmﬂaummaimnaumﬂmm Sound Blaster Tutunounns
fuiindygnandeanou
:: ~ s B as . 3y ar <t “
aztiuunanuAsyslInswisignliundou Wimnzauduiannuannsaluns
2 4
W1911U83 Sound Blaster  aariudnpazyedlasamduiumsdindnmsmadeedahlddi
o o o‘: $ar 9/ ¢ o o A ~ o ¥
duRt Taslusesidiudnmsdesshidohnuuumioneufinaeiluizuu LAN - Taon

) 4
login 1U¥D user YBINUIDA



6.2 Snupzminnuuedassnniiemysshids dudeid
dnvazvaaldsunsumshaezuiuilu 2 daufie Tsunsuds uazTilsunsuiy
L TWsunsuch Srsviandail
HodoamsAannfudsy RozidonTsunsudadmmihai Tauszy user 1D voalin
donnifufesimsiufindyaadoilas Sound Blaster iloldtoyaiiniamds foxhnisds

L
s o v Yo o o *
Yoy i3 udao Protocal 1PX TasTimshaudaudenlaszunsuduan

Setup

Record

Connection request

No—?®

L Send Data

l

Wait for complete response

from reciever

<Check Transmistion Complete>

Yes
v

Termination

‘S 0
paonlaszuniududisend)
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#-setup
- ludmveamsiuinidos
9571013 initial CT-VOICE driver ifoinamuzmsmaudnquadlasineiigndes
wiahinas WndoulumsSoniladduldimdnqueilaed
- Wdauveanisdadoya - "
1. check 1 IPX install n50l4
2. open socket Piusoamslunissudidoya
3. 1*;1ﬂ'1 Address 118453'5'1] (ﬁ‘:»l Network Address,Node Address)
4. ﬁ'ui']umsd u’fmgm’fm Networkmedkisk 1101311 Immediate Address A

# record Soya  deziumaiuiindynydelaold Sound Blaster Foyait ez
a3l buffer Taoezlinisfud address GuAL HAZYUIAYOL buffer Wiunsmanuiu
apliitelFlumsdadoya

# Connection_request Wmsaadennuuennudgiy Jivuriidoyantouszdan
W wazsenizapuiuNATY ginsaeuiufivsinuludueu Send da ol Tunsdlil
sefygunouiy  sutimnmamilwdhiiliinaeuiy Avzudibiddmswdh vaiziihi
annsedefoyald udannrsdugalilsunsy

# Send.data 10185 uAyRuAsT MR LU Riduhmsdadeyadnnaudos #
wauihudoyaa digital Tao Sound Blaster 880 U Network 185 Taudoya Address
voadiy Tumsdmuagamunodan Protocol 1PX o1l (Tavimsda start trame lumisuen
munsesiuliniousudoya udnhmmnideyaduudeng udadudeyasenllaunsy 9n
Yhuozd stop frame WioURUTMIM packet AT tolHI03Y check TR Tdadoyansunse
Tai

# Wait for complete responsc_from reciever 145mmmiﬁn’fagadnqtﬁ%?fvu fezse
naousy nndiuiidsudeyagndomiehi  dilinsaeuiudgndes  fezdedimidaiy
Joyawteauauysel  uadbnuasuiuhmedniuldteyatinsy Hozimidatoyaiiy

>
nualndnady tazIanIIABUITUITUAN



. . o t o Y = r: d o a :
# Termination A A udoyaraisduamdnesimsdnlilsunsy Yuaeu
»

=1 ° g a [} o d b 4 2 g
HUIEVINT free mam«uwmwmmmhxﬂu buffer llﬁ:Uﬂlﬁﬂlﬂﬁnﬂi‘UfN Sound Blaster 11Q%

P «‘: 2 a’ o v T4
close socket MUa1Y imiuSauilunsdugamishausdnauysal

2TWsunsuin Smshaoudadl
o5 ulddonrmmedadennddmda AvhmsSonTlsunsufudoya niow
flUsEY user ID YBIFAI(HIUNN Command Line 15UA) mmfuﬁmnsas"uﬁ'agaﬁﬂ:z'hm
ilojudeyauds Aenihfeuaiildin plyback Wiiludwayanduidiel) Taoiiswaziduanis

1 4
WA Block diagram Al

Setup

Send correction reply

Listen

b

Send Signal f
end Signal for 4—No——<Check for complete datu>
sending again Te—p 7

Yes

Playback

Termination

udonlaszunsudusudisten)
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# Setup
- luchuveamsidundy ez ldnpunsuideriudiuds
- Tuduveanfudoya witdnuusudnududdd
t.check 31 IPX install n30i
2.0pen socket Hidhugoamelumsiudidoyn -
31101 Address umvj'%"u (ﬁ‘:»l Network Address 1102 Node Address)
afufumsdadoyadin Network 11101517 Intermediate Address @10
# Lisen  mamamdanissmnsivdoyaiidunduudony yimfuhdeyausas
uaaﬂffmsmﬁu"lﬁnﬂu?{auatﬁu G130 buffer 390T start frame eiTuFIvENTY packet
gioTthtludoyaunad 12 packet 'ngnmm maﬂnﬂaaummqnﬁm TunisFudeyade
# Check for complete_data ﬂmmnmsmuaummﬂﬁu nmsuuamnuanmmu
packet QAN End frame  uMNIATINAOUTD nsfnin &S man packet iuiign
damielii mnsfanisassaouanugndeslunisiy Sieyaiismngndesiouies A
stihoyanion playback wely waddoyaiisuiRdanma feihnsddygnuesnlms

v
thodalfddoyaunlmidnnss wasinsivfeyanazasivdeunnugndesde

W c‘ n" ¢ o 'Y ws - f'( o
# Playback - Tonaiildonduapudeu woninulasndududyapados einig
o o A [ [y W [
wlaadoyadoudy Aszdndoyaduiiiogiu butter udandulisesudoyalmi

# Termination  MIMIUITUAGINUA A
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4 a J
UNiL7 ajlnanazInnisinanInARes
v & & e <t * e 9 c‘u <]
nnnisnaasins igouTlsunsmiviindyaoandos vazaundudoyaiiuin awso
[ b 4 + 4 as 4 ar { o 1
aldgndes uddoyanldnnmstiuiin Taold sampling rate 5,000 Hz Fududaniidqan
. x 4.
sei16 ausamidlugluuuvedlididomuy voe  elivuadoyalivinaldniiga dinail
1 % o " e ~
vinalng Famstuiinlu 1 Jul ezlRvuadeya 5000 Tud  lunsmanesdldaueiag
aad
amnsoendldnaminga 30 Ju sutluvinatoya 150,000 Tud
v v » .
Foyan1Andalivualngiey winszihlFnusTesssaunldautienlunisees
. ~ ;Y a o LY =) [ A o d’ Py ) °
butfer  Ja019dealinsAnuuieatumIlivdadoya madszlomilunaaiuimiisaudy
uaznarlumsdidoya

/

o v A A . 9 A A o ° ey o
ﬂiy?nﬂﬂaﬂ'}inlﬂ‘ﬂﬂu1uﬂ15ﬂ‘l‘\lﬂgaﬂaluaqﬂ:\ﬂﬂ'nuﬁ']1““15“1\”“1’33 ADUNIUNDT

Y [ ) 3 o o ) 4 - o T
madwsunazduds Tamnsohnuiuduld  wumislamisneuniimes Al
s o 1 as 9 @ B [ A s . Y]

asuinhduiy mlideyamedmiuildlignasa giosnnnud il awnsodu

v ¥ A4 A @ o ' 1<t ' @ e
‘\lﬂuﬁ‘ﬁnu LlJBmUUﬂUﬂ’Jmli’ﬂumiiﬂ 1ae Protocal IPX 1”1”‘”59]7']9 ?fﬂlj’ﬂﬁm‘ill iy

»
doyaldniohi Anludiinundly 2 mane
< ¥
L douns 1 Protocal 1PX 1thi Protocal SPX
-t [ [
2. wou TaunsusanmsTuaitoyad
* . v
manui 1diesuTlsunswilulledugndes  nasludmvesnmivhiianndude
T owdannludunisiiudadoya nazmaSoullsunsuniugu file server  iordhndoya,

] v
Munsdtitd7uhild login Wauneuiuneiegluvaziv
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/* Source code YBATUSUNTUA AR (s_send.c) */

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <dos.h>

#include <mem.h>

#include <conio.h>

#include <ctype.h>

[f#inciude “ipx.h"

#include <io.h>

#include <bios.h>

#include <fentlh>

#include <alloc.h>

#define
#deline
#dctine
#define
#define
#detine
#deline

#deline

FALSE 0
TRUE 1

DWORD unsigned long
WORD  unsigned int
BYTE unsigned char
VOCPTR char far*
IPXINSTALL Oxtt

GET_CON 0xdc

typedef struct

{ unsigned int checksum;
unsigned int length;
unsigned char transport_control;
unsigned char packet_type;
unsigned char dest_network _number{4};
unsigned char dest_node_address{6];
unsigned int dest_socket;
unsigned char source_nctwork_numbcr[al:
unsigned char source_node_address{6];

unsigned int source_socket;

IPXHEADER:



typedef struct
{ void far *link _address;
void far (*esr)(void);
unsigned char in_use;
unsigned char completion_code;
unsigned int sock.ct_numbcr;
unsigned char workspace[4];
unsigned char driver_workspace[12]:
unsigned char immediate_address(6]:
unsigned int packet_count;
struct
{ void ;ar *address;
unsigned int length;
} packet[2];
}ECB;

typedef struct
{ unsigned char network_nuin{4|;
unsigned char node_address{6];

} NET_ADDRESS:

typedef struct
[ unsigned int len;
unsigned char count;
unsigned char connection_num|100};

} CON_ADDRESS:

ECB ‘ccb_send,ech_read;
[IPXHEADER hcad_scnd.hcaq_read:
WORD  voc_status_word =0;
WORD  voc_err_stat =0; )

BYTE vocfile_headerlength = 0;
BYTE vocdrdver_installed = 0;
WORD:- vocdriver_version = 0;

VOCPTR voc_ptr_to_driver =0;



void _print_voc_errmessage(void)
/* INPUT: None; OUTPUT: None; PURPOSE: Displays SB error as text. */
{
switch (voc_err_stat) {

case 100 : printf(" CT-VOICE.DRYV 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(" VOC file not found "):break:

case 210 : printf(" No memory free for VOC file "):break;

case 220 : printf(" File is not in VOC format "):I;reak: :
case 300 : printf(" Memory allocation crror vccurred ");break;
case 400 : printf(" No Sound Blaster card found “);break;
case 410 : printf(" Wrong port address used ");break;
case 420 : printf(" Wrong intcrrupt used “).break;

}

WORD _voc_getversion(void)

/* INPUT: None; QUTPUT:-DRYV ver. no.; PURPOSE: Determines DRV ver. no.

{

WORD  vdununy;

asm {
mov bx.0
call voc_ptr_to_driver
mov vdummy, ax
}

return(vdummy);

WORD _voc—__inil_drivcr(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",0_RDONLY &fiichandle) != 0)
{
voc_err_stat = 100;
return{ FALSE);
]
filesize = filelength(filehandle);
blocksize = (filesize + 15L) /16;
/* Insufficient memory */
check = _dos_allocmem(blocksize &scgment);
if (check '= 0)
{
voc_err_stat = 110;
returt{ FALSE);
}
FP_SEG(voc_ptr_to_driver) = segment;
I"P_(')FF(voc_ptr_to_drivcr) =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) ;

/* Determine driver version */



vocdriver_version = _voc_getversion();
[* Start driver */

vseg = FP_SEG(&voc_status_word);
vofs = FP_OFF(&voc_status_word);
asm { ‘

mov bx,1

mov ax,0x220

call voc_ptr_to_driver

mov  bx.2

mov ax,7

call voc_ptr_to_driver

mov b;,3

call voc_ptr_to_driver

mov vout,ax
mov bx,5

mov cs,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 (vout == 2)
{
voc_err_stat = 410;
return(FALSE);
}
/* Wrong interrupt number used */
if (vout == 3)
{
voc_err_stat = 420;

retum(FALSE),



}
vocdriver_installed = TRUE;
return(TRUE);
}
void _voc_deinstall_driver(void)
/* INPUT: None; OUTPUT: None; PURPOSE: Switches off driver, relcases memory. */

{
if (vocdriver_installed)

{
asm {
mov bx,9
call voc_ptr_to_driver
}
_dos_freemem(FP_SEG(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_set_filter_r(void)

{

asm {
mov bx,22
mov ax,0
mov cx,0

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_input(unsigned char huge *bufferaddress,unsigned long int count)
/* INPUT: Pointer to allocated memory; OUTPUT: None; PURPOSE: Records sample. */

{ 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 voc_ptr_to_driver

void textnumerror(void)

{
printf("Error # %d: ",voc_err_stat);
_print_voc_errmessage();

exit{voc_err_stat);



void record(unsigned char huge *buf,unsigned long int count)
{
unsigned char huge *voc_buffer;
char far* old_voc_ptr;
char ch;
/I char buf[30000}];

// long int count=0;

clrscr();

if (_voc_init_driver() == FALSE) textnumerror();

pﬁnlf(_'N)Prc; ;‘to‘rccord sample : ") .

ch = getche();

if (ch ==r)

1

printf("™\nPress any key to stop recording.”);
_voc_set_speaker(FALSE);
_voc_sct_filter_r();
voc_buffer = buf;//(char far*)malloc(30000);

if (voc_buffer == NULL) textnumerror();

_voc_input(voc_buffer,count);

do{}
while ((voc_status_word != 0)&& (kbhit() == 0));

/i _voc_stop():

/! farfree(voc_buffer);

_voc_deinstall _driver();

void ipx_install(void)

{
asm mov ax,0x7a00;
asm int 0x2f;

if(_AL != Oxff)



{ printf("\n IPX not installed.");
exit(0);
}
/fipx_spx = MP_FP(_ES,_IS)

printf("™\n IPX is installed now.");

void create_socket(unsigned int socket)
{
asm mov al,0x00;
asm mov bx,0x00;
asm mov dx,socket;
asm int Ox7a;
if (_AL != 0x00)
{ printf("\n Can't open socket "),
exit(0);
}

printf("\n socket complte ");

void get_connection_number(char *name,CON_ADDRESS *con_buff_ptr)
{ struct
{ unsigned int len;
unsigned char buff_type;
unsigned int object_type;
unsigned char object_name_len;
unsigned char name[47};

} request_buff;

request_buff.len = 51;

request_buff.buff_type = 0x15;

request_buff.object_type = 0x0100;
request_buff.object_name_len = (unsigned char) strlen(name);
strepy(request_buff.name,name);

con_‘buff_ptr->lcn = 101,



_SI= Fl"_OFF ((void far*)&request_buff);
_DS = FP_SEG ((void far*)&request_buff);
_DI = FP_OFF ((void far*)con_buff_ptr);

_ES = FP_SEG ((void far*)con_buff_ptr);

asm mov ah,0xe3;

asm int 0x21;

void gct_imcmct__add(unsigncd char number NET_ADDRESS *net_butf_ptr)
[ struct
{ unsigned int len;
unsigned char type:;
unsigned char con_number;
} request_buff;
struct
{ unsigned int len;
unsigned char network _num(4];
unsigned char node_address{6]:
unsigned int socket;

} reply_buff;

request_buff.len =2
request_buff.type = 0x13;
request_buff.con_number = number;
reply_buff.len =12;

_SI = FP_OFF ({void far*)&request_buff).
_DS = FP_SEG ((void far*)&request_buff);
_DI = FP_OFF ((void far*)&reply_buff);
_ES = FP_SEG ((void far*)&reply_buff);



asm mov ah,0xe3;

asm int 0x21;

if (_AL 1= 0)
{ printf("™\n Unable get internet address.”);
exit(0);
)
memcpy(net_buff_ptr->network _num,reply _buff.network_num,4);

memepy(net_buff_ptr->node_address,reply _buff.node_address,6);

void gc'l_lqcal_mrgct(N[iT_/\DDRESS net_buffunsigned char *imme_add_ptr)
{ struct
{ unsigned char network_num{4];
unsigned char node_address|[6):
unsigned int d_socket;

} request_buff;

memcpy(request _buff.network _nurm,net _buff.network _num,4);
memepy(request_buff.node_address,net_bufl.node_address,6);

request_buff.d_socket = 0x5555;

_SI = FP_OFF ((void far®*)&request_buft);
DS = FP_SEG ((void lar*)&request _buft);
_DI = FP_OFF ((void far*)inune_add_ptr);

_ES = I'P_SEG ((void far*®)imme_add_ptr);

asm mov bx,0x02;

asm int 0x7a;

if (_AL '=0)
{ printf("\n Unable get local target.”);
exit(0);



void get_local_con_number(unsigned char *user_num)
{
asm mov ah,0xdc;
asm mov al,0x00;
asm int 0x21;

*user_num = _AL;

void get_user_info(unsigned char user_num,unsigned char *name)
{ struct
{ unsigned int len;
-unsign—cd char type;
unsigned char num;
} request_buff;
struct
{ unsigned int len;
unsigned char object_id{4];
unsigned int  object_end;
unsigned char object_name{48];
unsigned char log_time(7);

} reply_buff;

request_buff.len = 2;
request_buff.type = 0x16;

request_buff.num = user_num;
reply_buff.len = 61;

_SI = FP_OFF ((void far*)&request_buff);
_DS = FP_SEG ((void far*)&request_buff);
_DI = FP_OFF ((void far*)&reply_buff);
_ES = FP_SEG ((void far*)&reply_buff);
asm mov ah,0xe3;

asm int 0x21;



if (_AL !=0)
{ printf(™n Unable get user_info.");
exit(0);
}
memset(name,0,48);

memcpy(name.reply _buff.object_name,48);

void ipx_breath(void)
{ asm mov bx,0x000a;

asm int 0x7a;

void ipx_send( ECB *ecb_send_ptr,
IPXHEADER  *hecad_send_ptr,
NET_ADDRESS net_buff,
unsigned char *imme_add_ptr,

unsigned char *packet_ptr)

ecb_send_ptr->in_use=1;

memset{ecb_send_ptr.0.sizcof(ECB)):
ccb_send_ptr->socket_number = 0x4444;
memcpy(ecb_send_ptr->immediate_address,imme_add_ptr,6);
ecb_send_ptr->packet_count =2;
ecb_send_ptr->packet[0].address = head_send_ptr;
ecb_send_ptr->packet[0].length = sizeof(IPXHEADER);
ecb_send_ptr->packet[1)].address = packet_ptr;

ecb_send_ptr->packet[1].length = 500;

head_send_ptr->packet_type = 4;
memecpy(head_send_ptr->dest_network_number,net_buff.network_num,4);
memcpy(head_send_ptr->dest_node_address,net_buff.node_address,6);
head_send_ptr->dest_socket = 0x5555;



_ES = FP_SEG ((void far*) ecb_send_ptr);
_SI = FP_OFF ((void far*) ecb_send_ptr);
asm mov bx,0x03;

asm int 0x7a;

1/ ipx_breath();

printf("\n completion code: %x ".ecb_send_ptr->completion_code);

ipx_breath();

void ipx_listen( ECB *ecb_read_ptr,
IPXHEADER *head_read_ptr,

unsigned char ) *packet_ptr

memset{echb_read_ptr,0.sizcof(ECB));
memset(head _read_ptr,0,sizcof IPXHEADERY));

ecb_read_ptr->socket_number = 0x4444;
ecb_read_ptr->packet_count =2
ecb_read_ptr->packet[0].address = head_read_ptr;
ccb_read_ptr->packet[0).length = sizeof [PXHEADER),
ecb_read_ptr->packet|1}.address = packet_ptr;
ecb_read_ptr->packet[1].length = 500;

_ES = FP_SEG ((void far*) ecb_read_ptr);
_SI = FP_OFF ((void far®) ecb_read_ptr);

asm mov bx,0x0004;

asm int 0x7a;

while(ecb_read_ptr->in_use)
.{ ipx _breath();
} .
if (ecb_read_ptr->completion_code != 0)



{ printf("\nlisten error”);

printf("\ncompletion code : %x".ecb_read_ptr->completion_code);

exit(0);
}
}
int send( ECB *ecb_send_ptr,
IPXHEADER *head_send _ptr,
NE_ZT___AQ_I_)!_{.ESS net_buff, -
unsigned char *imme_add_ptr,

unsigned char huge *data_ptr,
unsigned long int count)
{ static unsigned int ij;
unsigned long int  x;

unsigned char packet[500].num_pac[20].num_count{25],response(8];

i=0; j=0; x=0;

i = count/500; j = count%500;
ifG1=0). i=i+l;
itoa(i,num_pac,10);

Itoa(count,num_count,10);

//send start signal//

memset(packet,0,500);

memsect(packet,0x01,8);

strcat(packet,num_count);

printf("\nmemory : %s ",packet);
ipx_send(ecb_send_ptr,head_send_ptr,net_buff.imme_add_ptr,packet);
ipx_breath():

delay(100);

//send data//
while(i)
{ 0



memset(packet,0,500);
while((j<500) && (x<count))

{ packet{j] = *(data_ptr+x);.

X+ j++

b -
ipx_send(ecb_send_ptr,head_send_ptr,net_buff,imme_add_ptr.packet);
ipx_breath(); i--:
delay(100);
printf(™\n i : %d " i);
printf(™\n j : %d " j);

//send stop signal and number of sended packet//
memset(packet,0,500);

memset(packet,0x1b,8);

strcat(packet,num_pac);

printf("\nend packet: %s ",packet);

delay(100);
ipx_send(ecb_send_ptr.head_send_ptr.net_buff,imme_add _ptr,packet);

ipx_breath();

/freceive complete response//
memset(packet,0,500);
ipx_listen(&ecb_read,&head, read,packet);
memset(response,0x06.8);
if(stmcmp(response,packet,8))

{

printf("\nUNCOMPLETE SENDING");

return(0);

}

clse

printf("nCOMPLETE SENDING");

return(l);



void send_message( unsigned char number,

unsigned char *mes

{ unsigned int
unsigned char
unsigned char

unsigned char

len;
type:

con_count;

con_number;

unsigned char m_len;
unsigned char message[55]; /LIMIT AT 45 BYTE
}request_buff;
struct
{ unsigned int len;
unsigned char con_count;
unsigned char result;
}reply _buff;
request_buff.type = 0x00;

request_buff.con_count =1;
request_buff.con_number = nudmber;
request_buff.m_len = 55;
memcpy(request_buff.message,mes,55);
request_buff.len

= (request _buff.m_len+4);

reply _buff.len =0x04,;

_SI = FP_OFF ((void far*)&request_buff);
_DS = FP_SEG ((void far*)&request_buff);
_DI = FP_OFF ((void far*)&reply_buff);
_ES = FP_SEG ((void far*)&reply_buff);

asm mov ahOxel;



asm int 0x21;

/1 printf("\nAL : %x",_AL); //00 or fe
/I printf("\nresult : %x" reply_buff.result);
/* 00 success
fc rejected
fd invalid connection number

ff  block*/

void setup ( unsigned char number,
unsigned char "nan;c
)

{ unsigned char packet{500],

response(8];
unsigned char *call;
unsigned int  a;

call = (unsigned char *) calloc(56.1);
if (call == NULL)
{ printf("\nCAN'T ALLOCATE MEMORY (call)");
exit(0); :
}
sprintf(call,"YOU H{\VE MESSAGE! PLEASE RUN:PRO_WAIT "),
strupr(name);

strcat(call,name);

a = strlen(call);
memset(&(call]a]),0x20,(55-a));
call[55)=0;

send_message(number,cdll);

//wait for complete connection //

memset(packet,0,500);



ipx_listen(&ecb_read,&head _read,packet);
memset(response,0x06,8);
if(strncmp(response, packet,8))

{

printf("\nCAN'T CONNECT WITH RECEIVER");

exit(0):
}

else

printf("\n«CONNECTION SUCCESS");

void main(int arge, char *argv{])

{ unsigned char imme_add[6],
sender_num,
sender_name[48],
*filename="5.voc",
*tail=".voc";

unsigned char huge *data;

unsigned

unsigned int

c,

send_socket,bytes.n;

unsigned long int count=0,number;

int

handle;

CON_ADDRESS con_buff;
*

NET_ADDRESS net_bufT;
char string[2};
FILE®* stream;

clrser();

if (argc 1= 2)

{

printf("\nCOMMAND NOT CORRECT\n");



printf("\nUSAGE : pro_send [userid\n");
exit(0);
)
ipx_install();

send_socket=0x4444;

create_socket(send_socket);
get_connection_number(argv[1],&con_buff);
if(_AL!=0) _ _

{ printf("\n Unable get connetion number.");

exit(0);

switch(con_buff.count)

{
case O :printf(™n User ID not available”);
exit(0);
case 1 : break;
default : printf("n There are user id logging in more than one”);
exit(0);
}
printf("\n con_number of %s is %d ",argv[1].con_buff.connection_num(0});
get_internet_add(con_buff.connection_num([0},&net_buff);
get_local_target(net_buff.imme_add);
get_local _con_number(&sender_num);

get_user_info(sender_num,sender_name);

/lculculate and allocate memory//



printf("Enter the recording time(sec) : “);
gets(string);
number = atoi(string);

count = (number*5000);

if ((data = farmalloc(count)) == NULL)
{ printf("\nCAN'T ALLOCATE MEMORY (data)");

exit(0);

/frecord data/f
record(data,count);
printf("\aNOW RECORD COMPLETE AND PREPARE TO SEND MESSAGE");
printf{("\alF WANT TO TO TERMINATE -> PRESS ANY KEY");

/frequest to connect with receiver//

setup(con_buff.connection_num([0},sender_nanie);

/fsend data until complete//
while(send(&ecb_send, &head _send.net_buff,imme_add,data,count)!=1)

(
printf(""\nSENDING NOT COMPLETE -> SEND AGAIN");

printf("\nEnter filename(sec) : ");
gets(filename);

strcat(filename,tail);

/fsave source file//
if((stream = fopen(filename, "wb")) == NULL)
{
printf(""\nCAN'T OPEN THIS FILE : %s" filename);

exit(0);

n=fwrite(data,5000,(count/5000),stream);



printf("\nnumber of item : %d".n);

fclose(stream);

if (_dos_creat("1.voc", _A_NORMAL, &handle) != 0)
{ printf("\nUnable to create L.voc™);

exit(0);

if (_dos_write(handle,data,count, &c) != 0)

(

printf("Unable to write to 1.voc™);

exit(0); - _

_dos_close(handlc);*/

farfree(data);



/* Source code YB3 TUTUNTUAMTU(s_wait.c) */
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <dos.h>
#include <mem.h>
#include <conio.h>
#include <io.h>
#include <bios.h>
#include <fcntl.h>
#include <alloc.h>
#define’ FALSE 0
#define TRUE 1
#define DWORD unsigned long
#define WORD  unsigned int
#define BYTE unsigned char
#define VOCPTR char far*
typedef struct
{ unsigned int checksum;

unsigned int length;

unsigned char transport_control;

unsigned char packet_type:

unsigned char dest_network _number(4);

unsigned char dest_node_address(6];

unsigned int dest_socket;

unsigned char source_network_number{4];

unsigned char source_node_address[6];

unsigned int source_socket;

HPXHEADER;

typedef struct
{ void far *link_address;
- void far (*esr)(void);
unsigned char in_t;sc;
unsigned char complction_cocic;

unsigned int socket_number;



unsigned char workspace[4];
unsigned char driver_workspace[12];
unsigned char immediate_address[6];
unsigned int packet_count;
struct

{ void far *address;

unsigned int length;
} packet[2];
}ECB;

_ typedef struct -
{ unsigned char network_num[4];
unsigned char node_address[6];
} NET_ADDRESS;

typedef struct
{ unsigned int len;
unsigned char count;
unsigned char connection_num(100];

} CON_ADDRESS;

void ipx_send( ECB*IPXHEADER* NET_ADDRESS* unsigned char®,unsigned char*);
void ipx_listen( ECB *IPXHEADER *.unsigned char *) ;

WORD  voc_status_word =Q;
WORD  voc_err_stat =0;
BYTE vocfile_headerlength = 0;
BYTE vocdriver_installed = 0;
WORD  vocdriver_version = 0;
VOCPTR voc_ptr_to_driver =0;

IPXHEADER head_read,head_send;
ECB ecb_read,ecb_send;
unsigned char packet{500];

unsigned char - flag=0;

unsigned char huge  *data;



void _print_voc_errmessage(void)

{

switch (voé_err_stat) |

case 100 : printf(" CT-VOICE.DRYV 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(" VOC 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 Blaster card found ");break;
case 410 : printf(" Wrong port address used ");break;
case 420 : printf(" Wrong interrupt used ");break;

}

}
VOCPTR _voc_get_buffer(char *voicefile)

/* INPUT : Filename as string

QUTPUT: Pointer to butfer with VOC data

PURPOSE: Load a filc into memory and returns the value pointer to

the data upon being successfully loaded. */

int filchandle;
long filesize;
WORD blocksize,byte_read;
char huge *filepointer;
VOCPTR  bufferaddress;
BYTE check;
WORD segment;
/* VOC file not found */
if(_dos_open(voicefile,0_RDONLY, &filehandle) != 0)
{
voc_err_stat = 200;
return(FALSE);
}



filesize = filelength(filchandle);
blocksize = (filesize + 15L)/16;
[*Insufficient memory for the 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 the sample tile*/
do
{
_dos_read(filehandle filepointer,0x8000,&byte_read);
filepointer += byte_read;
}while (byte_read == 0x8000);
_dos_close(filchandle);
vocfile_hcaderlength = (BYTE)bufferaddress[20];
f)rintf("\nvocﬁlc_hcadcrlcngth : %x",vocfile _headerlength);
return(bufferaddress);
}
WORD _voc_getversion(void)
{
WORD vdummy; -
asm {
mov bx,0

call voc_ptr_to_driver

mov vdummy, ax
}
retumn(vdummy);

WORD _voc_init_driver(void)
{



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 &filchandle) I= 0)
{
voc_crr_stat = 100;
return(FALSE):
}
filesize = filelength(filehandle);
blocksize = (filesize + 15L) /16;
/* Insufficient memory */
check = _dos_allocmcm(blocksizc.&scgmcn!);.
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(filchandle) ;



/* Determine driver version */
vocdriver_version = _voc_getversion();
/* Start driver */
vseg = FP_SEG(&voc_status_word);
vofs = FP_OFF(&voc_status_word);
asm {
mov bx,1 [*set port*/
mov ax,0x220
call voc_ptr_to_driver
mov bx,2 [*set interrupt®/
mov ax,7
call voc_ptr_to_driver
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)
{
voe_err_stat = 400;
return(FALSE);
)
/* Wrong port address used */
if (vout == 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)

{

7

asm |
mov  bx,9 %
call voc_ptr_to_driver
}

_dos_freemem(FP_SEG(voc_ptr_to_driver));

}

}
void _voc_set_speaker(BYTE on_off)
/* INPUT: TRUE for spcaker on, FALSE for speaker off, OUTPUT: None;

* PURPOSE: Toggles SB card output. */

{
asm (
mov bx4
mov al,on_off
call voc_ptr_to_driver
)
}

void _voc_set_filter_p(void)

{

asm {
mov bx,22 -
mov ax,l -
mov cx,0

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_output(unsigned char huge *bufferaddress)

{
WORD vseg,vofs; T -

_voc_sct_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 textnumerror{void)
{
printf("Error # %d: ",voc_err_stat);
_print_voc_crmmessage();
exit(voc_err_stat); :
}
void play_back(unsigned char huge *buf)
{
char far* voc_buffer;
char far* old_voc_ptr;

char ch;

if (_voc_init_driver() == FALSE) textnumerror();



printf("\nPress p to playback sample : ");
ch = getche();
if (ch == "p")
{
_voc_sct_“spcaker('l' RUE),
_voc_set_filter_p():
_voc_output(buf);
do{ }while (voc_status_word != 0); //&& (kbhit() ==‘ 0)):
}
_voc_deinstall_driver();

void ipx_install(void)
( e
asm mov ax,0x7a00;
asm int 0x2f;
if(_AL != 0xff)
{ printf("\iv IPX not installed.");
exit(0);
}
/fipx __spx = MP_FP(_ES,_IS);
printf("\n IPX is installed now.");

void create_socket(unsigned int socket)
{
asm mov al,0x00;
asm mov bx,0x00;
asm mov dx,socket;
asm int 0x7a;
if (_AL != 0x00)
{ printf("\n Can't open socket );
exit(0);
}
printf("\n socket complte ");



void get_connection_number(char *name,CON_ADDRESS *con_buff_ptr)
{ struct
{ unsigned int len;

“unsigned char buff_type;
unsigned int object_type;
unsigned char object_name_len;
unsigned char name{47];

} ‘request_bufT;

request_buff.len = 51;

request_buff.buff_type = 0x15;

request_buff.object_type = 0x0100;
request_buff.object_name_len = (unsigned char) strlen(name);
strepy(request_buff.name,name);

con_buff_ptr->len = 101;

_SI = FP_OFF ((void far*)&recquest_buff);
_DS = FP_SEG ((void far*)&request_buff);"
_DI = FP_OFF ((void far*)con_butf_ptr);

_ES = FP_SEG ((void far*)con_buff_ptr);

asm mov ah,0xe3;

asm int 0x21;

if (_AL 1=0)
{ printt("\n Unable get connction number.”);
exit(0);
}
if (con_buff_ptr->count == 0)
{ printf("\n User ID not available");
B exit(0);
}
if (con_buff_ptr->count > 1)
{ printf("\n There are user id logging in more than one™);

exit(0);



unsigned char get_local _con_number(void)
asm mov ah,0xdc;
asm mov al,0x00;
asm int 0x21;

return _AL:

V(;id get_internet_add(unsigned char number. NET_ADDRESS *net_buff_ptr)
{ struct
{ unsigned int len;
unsigned char type;
unsigned char con_number;
} request_buff;
struct
{ unsigned int len;
unsigned char network _num{4];
unsigned char node_address{6];
unsigned int socket;

} reply _buff;

request_buff.len =2
request_buff.type = 0x13;
request_buff.con_number = number;

reply _buff.len =125

_SI = FP_OFF ((void far*)&request_buff);
_DS = FP_SEG ((void far*)&request_buff);
_DI = FP_OFF ((void far*)&reply_buff);
_ES = FP_SEG ((void far*)&reply_buff);

asm mov ah,0xe3;

asm int 0x21;



if (_AL!=0)
{ printf("\n Unable get internet address.");
exit(0);
) .
mcmcpy(nct__buff_ptr->nctwork_num.rcply_buff.nctwork_num.4);

memcpy(net_buff_ptr->node_address,reply_buff.node_address.6);

void get_local _target(NET_ADDRESS net_buff,unsigned char *imme_add_ptr)

{ struct -
{ unsigned char network_num[4];
unsigned char node_address[6];
unsigned int d_socket;

} requést_buff;

memcpy(request_buff.nctwork_num,nct_buff.network_num,4);
memcpy(request_buff.node_address.net_buff.node_address,6):

request_buff.d_socket = 0x4444;

_SI = FP_OFF ((void far*)&request_buff);

_DS = FP_SEG ((void far*)&request_buff);
_DI = FP_OFF ((void far*)imme_add _ptr);
_ES = FP_SEG ((void far*)imme_add_ptr);

asm mov bx,0x02;

asm int 0x7a:

if (_AL !=0) ’ . '
{ printf("\n Unable get local target.”):

exit(0);

void ipx_brcatﬁ(void)

{ asm mov bx,0x000a; A



asm int O0x7a;

void ipx_send( ECB *ecb_send_ptr,
IPXHEADER *head_send_ptr,
NET_ADDRESS *net_buff_ptr,

unsigned char *imme_add_ptr,

unsigned char *packet_ptr

cch_send_ptr->in_use=1;

memset(ecb_send_ptr,0,sizcof(ECB));
ecb_send_ptr->socket_number = 0x5555;
memcpy(ecb_send_ptr->immediate _address,imme_add_ptr.6);
ecb_send_ptr->packet _count =2;
ecb_send_ptr->packet[0].address = head _send _ptr;

ccb_send _ptr->packet|O].length = sizecof(IPXHEADER);
ccb_send_ptr->packet| | .address = packet_ptr;

ccb_send_ptr->packet[ 1 ].length = 500;

head_send_ptr->packet_type = 4.,
memcpy(head_send_ptr->dest_network_number,net_buff_ptr->network_num,4);
memcpy(head_send_ptr->dest_node_address,net_buff_ptr->node_address,6);

head_send_ptr->dest_socket = 0x4444;

_ES = FP_SEG ((void far*) ecb_send_ptr);
_SI = FP_OFF ((void far*) ecb_send_ptr);
asm mov bx,0x03;

asm int 0x7a;

printf("\n completion code: %x ".ecb_send_ptr->completion_code);

ipx_breath();



void ipx_listen( ECB *ecb_read_ptr,
IPXHEADER *head_read_ptr,

unsigned char *packet_ptr

memset(ecb_read_ptr.0.sizeof(ECB)):

memset(head_read_ptr,0,sizeof IPXHEADER));

ecb_‘read_ptr->socket_number = 0x5555;
ecb_read_ptr->packet_count =2;
ecb_read_ptr->packet[0].address = head_read_ptr;
ecb_read_ptr->packet{0].length = sizeof IPXHEADER);
ecb_read_ptr->packet|1].address = packet_ptr:

ecb_rcad_ptr->packet[1].length = 500;

_ES = FP_SEG ((void far*) ecb_rcad_ptr);

_SI = FP_OFF ((void far*) ccb_read_ptr);

asm mov bx,0x0004;

asm int 0x7a;

while(ecb_read _ptr->in_use)

{ ipx_breath():

}
if(ecb_read_ptr->completion_code !=,0)

{ printf("\n Listen error!! “);

printf("™\n completion code : %x".ccb_rcad_ptr->completion_code);

exit(0);
}
}
void listen( ECB *ecb_read_ptr,
IPXHEADER *head_read_ptr,
NET_ADDRESS *net_buff_ptr,

unsigned char *imme_add_ptr,



unsigned char *filcname,

unsigned long int  *count_ptr)

unsigned char end([8],start[8].num_pac[20};
int i,j.ﬁandlc.numbct:O,gcl_pac:O;
unsigned int bytes:

unsigned c:

unsigned long int  count=0;

i=1;
memset(end,0x1b,8); - .

memset(start,0x01,8);

get_pac=0;  -- -
while(i)
{ memset(packet,0,500);
ipx_listen(ecb_read_ptr.head _read _ptr.packet);
if(strncmp(start, packet,8))
{ 1= strmcmp(end,packet,8);
if(i)
{ //data packet then save for file//
for(j=0:j<500:j++)
{ data[count] = packet{jl.//*(pac+j).  //packet(j]:
count++;
|

get_pac++;

clsc_
{ /*stact packet then crcate file */
printf("\nstart packet: %s" packet);
*count_ptr=atol(packet+8);

printf("\nmemory : %Id",*count_ptr);

/Nload data from filename//



if ((data = farmalloc(*count_ptr)) == NULL)
{ printf("\nNot enough memory to allocate buffer”);
exit(0); // terminate program if out of memory

} -

}

"/* stop packet then close file */

printf("\ncr-\d packet: %s" packet);
number=atoi(packet+8);

printf("\nnumber of packet is %d",number);
printf("\nreceived packet : %d".get_pac):
printf("\ncount form start packet : %ld",*count_ptr);

printf('"\ncount from receiver  : %ld",count);

/[check for complete receive//
if((number==get_pac) && (*count_ptr==count))
{ //sending complete signal//
memset(packet,0,500);
memset(packet,0x06,8);
ipx_send(&ecb_send,&head_send.net_buff_ptr,imme_add_ptr.packet);
}
else
{ //sending uncomplete signal//
memset(packet,0,500);
memset(packet,0x00,8);

ipx_send(&ecb_send,&head_send,net_buff_ptr.imme_add_ptr,packet);

play_back(data);

farfree(data);



void main(int argc, char *argv(])

(
unsigned int listen_socket,bytes;

unsigned long int count;

int handle.i.n: s N
unsigned 8
unsigned char imme_add[6],

*filename="5.voc",’

*tail=".voc";

CON_ADDRESS con_buff:
NET_ADDRESS net_buff;
FILE * stream;

clrscr();

ipx_install():

listen_socket=0x5555;

create_socket(listen_socket);

get_connection_number(argv[ 1},&con_buff);

printf("\ncon_nuinber of %s is %d ".argv{}].con_buff.connection_num[0}):

get._internet _add(con_buff.connection_num|[0],&net_buff);

get_local _target(net_buff,imme_add);

//get output filename//

printf("\nEnter filename(sec) : “);



gets(filename);

strcat(filename,tail);

//send for connection response//
memset(packet,0,500);
memset(packet,0x06,8);

ipx_send(&ecb_send,&head_send,&net_buff,imme_add,packet);

//wait for data//
printf("\nlisten");

. listen(&ecb_read,&head_read,&net_buff,imme_add.filename,&count);

/Nload data from filename//
if ((data = farmalloc(count)) == NULL) =z 2
{ printf("\nNot cnough memory to allocate buffer");

exit(0); // temninate program if out of memory

memset(data,0,count);

printf("\n count : %Id".count);

if((stream = fopen(filename, "wb")) == NULL)
{
printfC"\nCAN'T OPEN THIS FILE : %s" filename);
exit(0):
}
n=fwrite(data,5000,(count/5000),stream);
printf(\nnumber of item : %d".n);
fclose(stream);
_dos_open(filename,O_RDONLY ,&handle);
_dos_read(handle,data,count,&bytes);

_dos_close(handle);

play_back(data);
farfree(data);





