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Abstract

= This thesis presents software programming and development for com-
-puter communication in Integrated Service Digital Network (ISDN), which is
ggpLied with a protocol analyzer for analytical process. Therefore, a pro-
-tocol analyzer is simulated to operate as ISDN network, to analvze the data
transferred between terminal equipments, which in this case, are microcompu-
~ters. In the analytical process, suppose thaf the data have not error for
allowing us to know the pattern, for example type and sequence of the process.,
The pattern, type and sequence of the transferring data can be easily under-
-stood. Authough, the cause of error might be occured during the communica-
-tion, but it can be easily detected.

This software is executed with M-card64 (Terminal Adapter) and can

communicate between computers in both circuit and packet switched tvpes. It
can also use for telephone calling and sending data in circuit switched or

packet switched tyvpes.
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2.6.4.3 1ASNA3INYDN 1S3 LAP-D ﬁayaﬁqnunvavﬁﬂﬁu%nwsua:ﬁankuﬁﬂﬁﬂuﬁUsﬁn
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8 7 6 S a 3 2 1
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[} 1 1 1 1 1 1 0| Octet 1
Address 2
3
| t
| i
| Control ' 4
[ 1
I 1
| =)
{ |
! {nformation :
|
| I
I 1
1 1
Frame Check Sequence (FCS) N-2
N-—1
Flag
0 1 1 1 1 1 1 0 N

SUN_2.12_SUNSONANYOS YD LWSH LAP-D
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» o ;; ' A ’
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RANIDIUDRLATH (adress field) LAP-DItRUMINWAUNISNAEINENS 2 St

du fo ﬂussﬁuusna:n“nwsﬁaﬁ1w§nﬁﬁ1uvaqﬁﬂﬁ %qlﬁqunﬁﬁuaeﬁﬂﬁnawuqlnéaq fifinns
uﬂqnwszﬂunwsﬁuléaflNaanﬂﬁﬂaaﬁnuﬁauﬁuﬁlﬁﬂﬂﬁU@WUﬁqﬁﬂsqﬁwu nsiafiwinse duf
Apv 3z 1fumsadfunsminiawasiia (du Soyauna fiaaing uasdyeeaivan 1 Hudu Liloun
owedoednun e LAP-D s uRadvovuaniasa%entnaont fusavdn  fo TEI

{Terminal Fmdpoi‘nt Identifier) URL SAPI ( Service Access Point Identifier)

ﬁquanqﬂugu 2.13

SAP! Lcm €4 | octer2
TEI EA1 3
EA Address {ield extension bit
C/R Command/response field bit
SAPI Service access point identifier
TEI Terminal endpoint identifier

sui 2.13 HAAYSUNUUYDY Adress field

£ WO ' a' ] t U A
M uivRndT  TEI annsélﬂéaqﬁﬁuna:tﬂéavaz1uluﬂauﬁu tF 1 Uunsusnupe fiv
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o

qUns&uaqQﬂﬁﬁéa%nuagﬂu@awunwunwunwwsﬂulﬁunﬁu WNYIAY TEI awnsafiaznauadd
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LY ) 24 o [V [Py

HgTe udﬂunsﬁuavns,avssuﬂszvqﬂul%aqvaqqunsﬁﬁﬁnwslﬁauﬁaagﬂu@aWUlﬁuvﬁuiuﬁu
wipiay  TEL tufloufiy qwumnsedt 23 1AUAANNISNTMUAWE (AY TED S9as 1 enfien
TED D4 0-63 1Tunsn muadn TEI angunstuaeirgiiuds wsdn Ty 64-126 R
tHumaw aufignntsuatassawianiaseiag

Awdwae  sAPT  twae 1 SumoedBanisafuinns LAP-D Uavﬁﬂﬁﬂuizﬁugu 3 deiiu
SAPI a:ﬁn11uaaﬂﬂ§bqﬁU1Us1nﬂaa1uséﬁU§u 3 vaqquns&nwo@ﬂﬁ fefinsnuntd 4 an
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TE1 Value { User type !
i !
P . ) .
10-63 Non-automatic TE] assignment user equinment !
\ H3-126 Automatic TE] assignment user equipment ‘
J
SAPI value Related entity ’
0 Call control procedures
16 Packet communication procedures
3247 Reserved for national use
63 Management procedures (see Note 1)
All others Reserved for [uture standardization

15N 2.3 NN IMUAAT SAPI WRs TEI

Avay sapr Atbu o azuaaoﬁw1ﬁunssuaunwsﬂunﬁsﬂauqunws1%&0 (call control)
dudr sAPI 1 16 asa“ﬁaeWﬁﬁﬁﬂunﬁsﬂaaﬂsuuuuWﬂLﬁﬂuuﬁaqﬁmmww D TYIETUTINADA
1] "

X.25 WREAT SAPI B 63 lﬁunwsﬂﬁn“u%ﬂnﬁsaqn%a%ﬁﬁagaﬂussﬁuﬁu 2 NN MURANINAN

[ 1] . b - R

uifiBo SAPI 1y 1t 1Tunsafwmsdarnsuuuina e TepadRusonTiuR 1.451
g esy winvgStudad

fvoe  SAPT  wderwdusiudfu  TEI ﬂunwsn3auﬁaqUnsﬂﬁﬂﬁuawuﬂqUns&ﬁﬁaaguu@
Ay usun 2 (OuFI08 M NAANNNSIEEN  SAPT WA TET TUMISHINANSERINN
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g
(ASATNEAIMYDY C/R (Command / Response) 3t tUudmunisuonfedoninnuoy LAP-D W
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User Network
Customer premises
P Connectic:EnTéﬁggolnt suffix
Layer 3 TE(2) Layer 3 TE(1) Layer 3
Packet Signalling Signalling Signalling Packet
data information information information data
B 1 B 1 Bl1]|2 3j2|1i8 1 B
L — Ky x— o] | K * * >— Xk H——E K — %>
16 0~ Data 0 Data 0 16
?iﬁ:(a link link \ /
layer layer Ia):’el' SAP
; identifier
TEl = & -TEl = § ~TEl = 3
TEl = 127 TEI's 127 TEl =8
d TEl = 127
D-channel
/'Y Y Y. _\ PN
[ 1 A
I 1. il |
i, Brveq. 2 L[S e e —) — — — o—— o
J(\ } K'\ A
N T 2 ———— b N TAPAANA "\‘.Z’I'_T_';/"/""'Y——’_TL_—_
—~—-Broadcast data link (B) i SAPI = 0 SAP! = 16

—Point-to-point data link -, ~\ (ho4a 1ink connection Identifier) = SAPI + TEI

Connection endpoint identifier = SAPI + Connection endpointx

'zuﬁ 2,14 ugaNenptvsae A NduRuESEnINe SAPI uar TEI

'3 Y-S - &
RamAIUAN  (control field) M LAP-D vzutnsfinuosiwsuibu 3 viia @
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Control field bits
(modulo 8) 8 7 6 s 4 3 2 1
‘ I format : NR) | P N(S) 0| Octer 4
S format ‘ N(R) Pl S s| 0 1] Octets
U format M M M P L M M 1 1| Ocetd

! Control field bitg
(modulo 128) 8 7 6 S 4 3 2 1
N(S) 0} Ociet4
I format Prame— e — e — — — — ] — =
N(R) p 5
s -
' S format x_x__x_x]_s _sl_o 1} oues
: N(R) rPH- 5
U format M M M | P/F M M 1 b Octerd

N(S) Transmitter send scquence number
N(R) Transmitter reccive sequence number
Supervisory function bit

Modifier function bit

XX w

/F Poll bit when issued as a command, final bit when issued as a response
Reserved and set to O
SUh_2.15u8ANJULUUIBN control field
! 2
- lwﬁuﬂunﬁﬁﬂﬁﬂiauﬁbga(Information Transfer frame -~ I frame) lﬁu
& 9 ) 07 o o ) 2
LHSUNT NS AN UUQRUEN fd‘lg HaL L dUYDN Uﬂldﬂ‘lun'ﬁ 128} Uﬂun’ﬁd\: Y ahlﬂllaﬂ Uagamu

£

ANANNANAIAYN TBYA
- (WSUUNISASIIAST (Supervisory frame - S frame) tﬁuﬂﬂﬁguanﬂsdwﬁb
YAURE ATUANA IMRANAIAYDN TBYA

- IWSN Unnumbered (U frame) tﬁudnuﬂunwsﬂﬁuqunﬂﬁlﬁauiuq uas g

i

)

msaﬁ’uawn'ﬁnm WAUUU AN NISNSADUTY

ﬂaﬁfbua (Information field) azuanqagxawws I-frame 8% U-
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) o
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qavaquwnlﬁn

ﬂaénsﬁvaaU1Wsu (FCS - Frame Check Sequency) ?3lﬁuﬁaéa“M§UﬂS?Q

ADUATMAANRIAR I Tau18En15A513RDUSHAUY CRC (Cyclic Redundancy Check)

»
2.6.5 N15duLADs NS wineddiiuinsedwwsEduly 3 (Laver 3 User-network

Interface)
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2
1w wseauty 3 Qsagﬂuﬁan“muﬂ 1.450 URE 1.451 $91fuswas | SuRvDLNTEUIUNTS AN

w¥unasadenis foudorutosdyyy B Taefinsauenasadvuundos Ao pofontnisaau

g
qunﬁﬁtﬁauﬁauuﬂDQ5wq1w B !

2.6.5.1 shAYY 1NDSNUDA

(o5 iuoRdNe oI MIASIIY 1SDN ﬁﬂuﬁuswuaquﬁnuﬂuaan1ﬁlﬁu 2 fin Ao

( t q v
- (noshupafmmIuMiinf (Functional Terminal)

Ceo ay o 1Y " 1
- INDHUDRANADNIINNSNSS AU (Stimulus Terminal)

1

.
o

o : ¢a .
l)lnagnuaﬂﬁnﬁﬂqﬂuﬁjﬂ qsUsﬁnﬂU1Uﬁ7UQUﬂ5mﬂﬂWNjﬁﬂﬁﬂuaﬁ57“750n1

1} []
sndRunnassdonTue 1,451 dTome  uagveafitaosAngam HSUALAINTS L SUNAY

?
o

& Y a g ' g a v o ' v
WWQJDHRWQHNﬂﬂNﬂW?dQ Uaﬂ11uﬂunﬂﬁﬂﬁuquuﬂasUaﬂﬁﬁuqsunuﬁnumnﬂﬂqnu

3 ¥

. N 3 &
2) tnpSiupafiRp NSNS fu | Bugunsifim R nvuz mwns 18y

IR f1agneteun nsewiuuuRgeon  (udu  Famrwmnissituasdviude inas
fuoa Lydg 1ﬁan*nwsa%ﬁqwaﬂunwsn‘n1u1ﬂunﬁqiuﬁh1na§ﬁuaa§ﬂﬁ (1du  nasunwi
nsneddinsdt o Tudu) .

2.6.5.2 Somudinfussduiy 3

1 -1
{ouno NITATUAY URENISENLANNS L TondD 3 LAnTuRINKA

TUNSEUVIUNSRE NS L

+
o

vovdaawunisavan - filinrsuancufsusswindtiuiasedrsuudosdyg e D unuuuDede
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8 7 6 5 4 3 2 1
. Protocol discriminator Octet 4
i ] 0 0 0 ) Length of the call reference value (in octets) 2
[ !
! Call reference value ' 3
H A '
g 0 Message type etc.

Mandatory and additional information elements as required

L e e

[
o

SUi 2.16 §uuaﬂq1ﬂsva$10naqﬁaﬂ1ﬂuﬂu Q.931

-

a oo 'y . h
| 1) TUSiaRIIAIASULULADS (PD- Protocol Discriminator) WU
0 } 13 [ o ) £ gy 0 2 d
ATTHUN uﬂnvam'mmugm H"’M‘iUﬂ"ﬁﬂ'}'UQNﬂ’ﬁl‘iﬂﬂ?&'ﬂ’l"l\il"’l‘lﬁﬂU‘iﬂ'ﬂﬂﬁﬂ 20NITINYDAINNIUN

d L) L a % L l:l
'eNazU‘mngagmuuﬁnﬂmanﬁamm Tayasiinns (I dRLAL uAAN A IR AT 1R 2.4

8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0 reserved.

1
through : } reserved for other network layer or layer 3 protocols.
¥

0 00 0 1 0 0 0 1451 (Q.931) Recommendation user-network call control messages.

through reserved for other messages within this Recommendation.

h h
throug 0

through 0 national use.

r

Ehrough |

} reserved for other network layer or layer 3 protocols, including Recommendation X.25.
} reserved for other network layer or layer 3 protocols, including Recommendation X.25.

¥

i 1 1 1 1t 1 1 1 reserved for extension.
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2) #ddeunIsLSun (Call Reference) 1ﬁuﬁwﬁﬂﬁﬂunﬂsuaﬂ01ﬂan1s

Gunuwdosdue B Ansddefeudoenin gy msidwne ey fiaa L vashnyay
x.25 fdndewmnisiSenavussnoudhefados 3 Raddeiu  Aaddosdauusnas 1u
o & a . € o [3 o s &
ASUBNATINEN YD RAGANE A NS 15en  Radgaudndauas L Tudusuas tBuaupedndne by
o v el € 95 & e % ' ' [y .
wnsi§un  dufinddongafiyss Buduvitn Svifusasaauaisraenns itoudosaegal Teuin

andnidu 1 uaevdniudonifun dusundni By o usavinBudifun

B} 8 7 6 5 4 . 3 2 1
[¢] o] 4] 0 ) Length of call reference value (in octets) Octet 1
Fi 2
ag -
Call'reference value 5 ete.

L -~

'
]
]
L

Cal! reference flag

0  origination side
1 destination side

EUﬁ 2,17 udmdauyoy call reference

S

3) shmavdam Oy (Message type)  aviDWAsUToewRi e Rec.

A 2 ) 175 1 k)
Q.931 (I.451) twan“nwsévszuawqéﬁﬁhuﬁﬂsanS Fuswaz 1Hvavavdorudeg a1y

2

msmuEna N wrasfiRe e iesdny  Seswar Buavestomawa iungiusliavasdia
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543 21
0 00 0 1
00010
0 0 1 1 1
01 1 t 1
001 0 1
01 1 01
0 0.1 1 0
01 1 10
00 071 O
001 01
01 1 01
000 0 1
0 00 0 0
000 0 O
0100 0
0 0 1 0 1
01 1 0 1
11010
0 00 0 O
01 000
1 00 00
1t 10 01
00010
01010
1 0010
110 11
0 01 00
01100
1 0100
1t 11 0 1

Call establishment messages:

ALERTing.

CALL PROCeeding.
CONNect.

CONNect ACKnowiedge.
SETUP. ~

SETUP ACKnowledge.

Call information phase messages:

RESume.
RESume ACKnowledge.
RESume REJect.

.SUSPend.

SUSPend ACKnowledge.
SUSpend REJect.
USER INFOrmation.

Call disestablishment messages:

DETach..

DETach ACKnowledge.
DISConnect.

RELease.

RELease COMplete.

M;'scellangous messages:
— CANCel.

CANCel ACKnowledge.
CANCel REJect.
CONgestion CONtrol.
FACility.

FACility ACKnowledge. .
FACility REJect.
INFOrmation.

REGister.

REGister ACKnowledge.
REGister REJect.
STATUS.

S NN 2.5 ﬂ']‘i’\\lllﬂﬂ\!ﬁﬁﬂtlﬂ\lﬁﬂﬂ’ﬂﬂ

s wae L uavoy toauy

e

uaqﬁagaazanQﬂuzuﬁ 2.18

4)d1ﬁnaQ§aua (Information element)

S4n133: i fuvooniantfisaniovanuasnan

muudaa LA oA N

TQUEUUUUUaﬂﬁﬁu



7 6 5 4 3

2

Information element identifier

Contents of information element

a} Single octet information element format

7 6 5 4 3

Information element identifier

Length of information element (octets)

Contents of information element

SR

b} Variable length information element format

SUR2.18_SUUAANEIUYDY YouR

Octet 1

Octet 1
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155 18s RS 19eDR

d : Sow e
1ﬂﬁaq1Uﬁﬁﬂﬂaaauﬂialﬁa§ Funsngiuse vy ISDN nﬂﬁnwsautnaélwauuu

Basic Rate Interface ,BRI fimadefoys wuu  2B+D w§on158uLADYIMAULY Primary

)
a

Rate Interface,PRI filin1saedayn 23B+D w30 30B+D LSO TUSTARBABI TR L BBSANNSN

o 1 Y aﬁl -’." Gr L ’
$1u% 1L 1 eaiiunsn e uraenshenpiaans ARG Ty uae AU RRUNRS N
=3 » =3 é’ l,'
gunsiuinisuaennio Tes e iEliuss Ansn g iy Jauad1e usunsunE NS RO

1954818 ISDN RuEn ¢ w30 Basic

o e
3.1 AITUDUULADS (monitor)

. 5T

I A -

Remote Remote
Computer Data being Computer
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ImntunMsieiautoya dasanisdvtona 1 Hudu an¥nzYovdoyA Bearer Capability 3z

4



© fisgar Byane i uguR 3,14

8 7 6 4 3 1
Bearer capability
0 0 0 0 1 0 Octet 1
Information element identifier
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= g
A ~

AT 3.9 UARIANNNE NISINNIRS

«
@

1~%qazgnn”muﬂﬁﬁ



" o

-

msusnede s dusne 9 WivsIesea

indaym ’

T 6|5 4 3 2 1 YN MUAFIN )

0 0}~ - - - - 1ﬁunﬂﬁn“muﬂ5w31n1séqﬁaga%oiﬂsﬁa%uazﬁmwuﬁﬁn 5-1
0 0 0 0 1 0.6 Kkbits/s, Rec.X.1l Ul 1,461
0 0 0 1 0 1.2 kbits/s, Rec.X.1 Ul¢ I.461
0 0 0 1 1 2.4 kbits/s, Rec.X.1l Uar 1.461
00 1 0 0 3.6 kbits/s, Rec.V.6 UR: I1.463
6 01 0 1 4.8 kbits/s, Rec.X.1l UR¢ I.461
0 01 1 O 7.2 Lkbits/s, Rec.V.6 ilag 1.463
0 0 1 1 1 8 kbits/s, Rec.1.460
0 1 0 0 O 9.6 kbits/s, Rec.X.l URE 1.461
01 0 0 1 14.4 kbits/s, Rec.V.6 URY 1.463
01 0 1 0 16 kbits/s, Rec.I1.460
01 0 1 1 19.2 kbits/s, Rec.I.463
01 10 0 32 kbits/s, Rec.I.460
0 1 1 1 0 48 kbits/s, Rec.X.1l Ua% 1.461
0 11 1 1 56 kbits/s, Rec.Il.463

0 1]- - - - - tBumsnemuaboyavosi 1 Layer 1
0 0 0 0 O 74 Rec.1.412
0 0 0 0 1 ﬁnﬂstuﬁuuuuaqﬁhswnwséqﬁaga%qiﬂsﬁh
0 0 0 1 O AN Rec.G.711 18n15(E5Wadgy i fuenamy M -1aw
0 0 0 1 1 AW Rec.G. 711 Wnsifsdadyg i fuenediy A-law
0 01 0 O A Rec.G.721 18n151dsadyyn Suenauuy ADPCH

32 kbits/s AMRTAIMNINGFIM 1.460
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tmdoya
7 615 4 3 2 1 BN MUAGIN Y
1 0]- - - - = tBunsn-muntoyaiaf e Layer 2
0 0 0 00O 1IN WU
0 0 0 0 1 #7 Rec.Q.921(1.441)
0 0 1 0 0O A% Rec.Q.710
6 0 1 1 0O 4 Rec.X.25, link level
1 1)- - - - - tBunsnemuadoyavae i Layer 3
0 0 0 0 O 1N WUR
6 0 0 1 O A4 Rec.Q.931(I.451)
0 01 1 0 74 Rec.X.25, link level

@159 3,10 uaaefeSu1e I WIUS innea

wsfliasin 9 uoya Call Identity

» » ] [
w1ﬁ1ﬁ1ma€ﬁazxﬁuéuuﬁﬂﬁﬂunﬂsuanﬁquuﬁunavﬁﬁﬁﬂunnslﬁvnuazuuﬁatauﬁgnx%ﬂn

Snwaz JULUUTDYR call identity Jeidnvazdvguil 3.15

8 7 6 5 4 3 2 1

Call identity
0 0 0 1 (4] 0 0 -0 Octet 1

Information element identifier

Length of call identity 2

Call identity (any pattern allowed)

o -
e - -

“iJUﬁ 3.15 UAANNISUBAWINY LRYUNIS 158N

etc.
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4 & o

: s ol o £ i
W octet #i 1 azibudsyafidunisventiv foyanatulias 1 Bumisafiiandiagaunisuon

WY LRBIDINTIS 1SUNIU  octet 7 2 R 1DUNISUDNAMIUYDY octet B octet T 3 w

g
tHunsuenfiowns tavzavnisi§un eszfunusiuaat Seudar octet 3t tHunisuanmy

LaY L YN ASa L fun

nsuanfivanius yaens 15en (call state)

ry a 4 3 a 4 o °
ﬂunﬁﬁaﬁuwuﬁusﬂﬂazLaaﬂuauﬁagalwaﬂﬁﬂunﬁsa§u1uﬁvan11zuaqn15lsun u3s Didnvae

. ﬁhﬂuiuﬁ 3.16

8 7 6 5 7| | & 3 2 1
‘Call state

0 0 (o} 1 0 1 0 0 Octet 1
information element identifier L

Length of call state value 2

Call state value <{state value is coded in binary) : 3
t

o - -

guﬁ's.ls UAMNSIBAL LBYAYENANT2E WIS LEuN

] [ ‘v
MW octet 01 azxﬁuﬁagaﬁﬁgﬂunﬁsuanﬁq ﬁayaﬁa1uﬁas1ﬁuw1swﬁlﬂa§vavan11zﬂu
n1st5un
4 & P
MW octet # 2 3tiTunIsuanfva wIuuey octet N8
PR .
MW octet # 3 Buwluss tHunsuanBeaN I aeNT 158N B4 L5 A Rnsnasun Sy
d

AT IR AIS NN 3. 11

etc.

53



S;:‘;e:a;;m User state Network state
0. Null Null
1 Call init Dial tone sending
2 Overlap-sending Overlap-sending
3 Outgoing call proceeding Outgoing call proceeding
4 . Call delivered Call delivered
5 Negotiate Negotiate
6 - Call present
7 Call received Call reccived
8 Connect request .Connect request
9 Incoming call proceeding Incoming call proceeding
10 Active Active
i1 Disconnect request Disconnect request
12 Disconnect indication Disconnect indication
13 Detach request Detach request
14 Detach. Detach
15 Suspend request Suspend request
16 Local suspend Local suspend
17 Resume request Resume request
18 - Tone active
19 Release request Release request
20 Remote facility request Remote facility request
21 Local facility request Local facility request
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Fn‘i’Nﬁ 3.11 udaenisvaniivaniienisidun

. »
pisvand iwafitfinu (Cause)
'3 g v } 7 (Y y daﬂﬁ
useavAvavdmil [t safueliv imuaunsad e doyRutoa i a w3
\ ]

g : o 4 & v
lﬁﬂuana'\ U_'WJ'UfN NS UIUNISHL ﬁﬂﬂ'l"]NNﬂwa'lﬂﬁN e 88 IUNISUDNYDUL Uﬂﬂﬂ\l?ﬂn 18y EU

-1 a
HUUTaNNITUBNAN lMG}ﬁ‘JS ( Dudnuoe N 'luEUYI 3.17
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8 7 6 5 4 2 1
Cause
0 0 0 0 1 0 o] Octet 1
Information element identifier
Length of cause information element 2
on ! !
£ Coding standard 0 0 Location 3
xt.
1 s
Ext. Recommendation 3a’
(E)/x]t (Class) Cause l Value (value in the class) 4
. 1. t 1 1 1
4a*
Diagnostic(s) (if any) 5
* This octet may be omitted.
d o &

Suh 3.17 dauuse novsasdaufindunisuaniivioyano unas a1 wghL indu

4 a &

W octet fi 1 arifuduidunisuanfetoyrantu uasa gL intuYBIARAKAIA

w3DY0U LyayaNgal R

[

(IR

] L
W octet i 2 ar tfudufEunisuanfieaneivasdeniium

W octet § 3 vz ifudufindusnfis wessmyaensiEisia deuaasuas i 3,12

uazuanﬁquaU1uﬂvanﬂﬁtﬁa GauAMUANS N 3.13

6 58aL L1 DyA

0 AUNINRTIIUYDN CCITT

1 | areeiEmMiunnas s MuaUsE LnAdun

2
0 NI IIUYDNUSE L el

1 1RSI AL LBuRtov Tase ety use iasvineiiitoniuay

a9 A 3.12 uAMINAS§IMYaYNIS LEsRd



fnfl SR Bua
£ 3 2 1
L
0 0 0 wdmpeiy (User)
; 0o 0 1 WHAIMYDY (Local Private Network)
0 1 © ﬂuﬁquvaqinsqﬂwaﬁbqﬁu (Local Network)
0 1 1 WA I IASIUIBINNIU (Transit Network)
1 0 O WYY RLN (Remote Local Network)
1 0 1 UdIUYDY RPN (Remote Primitive Network)

a5l 3,13 uaasfivuautyaupyaidy

WAIUYDY octet §I 3 1TMAIMYOY Recommendation BeIUFAANMNAISINH 3,14

it s7YaL (Hua
’ 7 6 5 4 3 2 1
0 0 0 0 0 0 O Rec.Q.930/1.450
6 0000 0 1 01T MY Rec.I.211
0 00 0 0 10 A B0V MU Rec.1.212
0O 0 0 0 0 1 1 Rec.X.21
6 000 1 0 O Rec.X.25

aswfi 3.14

tDud1uvee Recommendation




@15 Wh 3.15

4 o &

M octet W 4 1ﬁuﬁﬂ1ﬂaztﬁudiuvavﬁbgaﬁﬂﬁhanﬁvawtmnnlnﬂvu Seanansn Suutda

]

Cause value

Cause Cause Diagnostics

Class Value number

765 4321 -

1:01 0001 81 Invalid call reference value Call reference valué

101 0010 82 Identified channel does not exist Channel identity

101 .0011 83 Call identity does not exist Call identity

101 0100 84 Call identity, in use Call identity

101 0101 85 Invalid digit value for number Address information element
101 0110 86 Non-existent closed user group CUG member

101 0111 87 Destination address not member of CUG Destination address, CUG member
101 1000 88 - Incompatible destination Destination address, incompatibie

. parameter
101 1001 89 Non-existent abbreviated address entry Copy of address element
101 1010 90 Destination address missing, and direct call | —
not subscribed

101 1011 91 Transit network does not exist Transit network identity

101 1100 - 92 invalid facility parameter Network identity facility

101 1101 93 Mandatory information element is missing Information element identifier.
110 0001 97 Message type non-existent or not Message type

implemented

110 0010 98 Message not compatible with call state Message type

110 0011 99 Information clement non-existent or not Information element

. implemented -

110 0100 100 Invalid information element contents Information clement

, All other values are reserved.
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Cause value Cause . .
Cause Diagnostics
‘ Class Value number .
f
k765 4321 -
001 0001 17 User busy Destination address
: 00t 0010 18 No user responding Destination address
" 001 outt 19 This call waiting at destination Destination address
001 0100 20 Circuit operational Circuit identity
: 001 o1t 21 Call rejected User su;;plied diagnostic
f ¢ [ oot 0110 22 Number changed Destination address, new destination
address
f 001 o1t 23 Reverse charging rejected Destination address
[ oo 1000 24 Call suspended Suspending address
- 001 101 25 Call resumed Resuming address
010 0001 33 Circuit out of order Circuit identity
010 0010 34 No channel available -
010 0011 35 Destination not obtainable Destination address
010 0100 36 Out of order Destination address
f ! 010 0101 37 Degraded service (e.g.; excessive error rate) -
010 0110 38 Network out of order Transit network identity
010 o1t 39 Transit delay runge cannot be achieved Minimum available transit delay
| 010 1000 40 Throughput range cannot be achieved Muximum available throughput
: 010 1001 41 Network failure Destination address
010 1010 42 Network congestion Network identity
010 1011 43 User information discarded Copy of first 32 octets of user-user
information element
011 0001 49 Overlap sending not allowed -~
01t 0010 50 Requested fucility not subscribed Network identity, facility
011 0011 51 Reverse charging not allowed -
0t1 0100 52 Outgoing calls barred -
o1t 010t 53 Outgoing calls barred within CUG CuG ident{ry
] o1 0110 54 Incoming calls barred Destination address; optional user specified
information
011 ot1l 55 Incoming calls barred within CUG CUG identity, destination address
o1t 1000 56 Call v.vaiting not subscribed Destination address
100 0001 65 Bearer service not implemented Service type
100 0010 66 . Channel type not implemented Channel type
100 0011 67 Transit network selection not implemented - -
100 0100 68 Message not implemented Message type
100 0101 69 Requested facility not. implemented Network identity, facility
100 0110 70 Only restricted digital information-bearer -
capability is available :

a - 4 3 &
AT NN 3.15 tﬁumuua\lﬁaganuanﬁ\:mmvgﬁtﬁﬂ'uu

kY [-3 4 g g [~ ) [ 3 d c: o 22 t:'
FMIUNGTL A9 ﬁ'ltlD{‘JRYl\! IR flu tRea @it easfinns v fauiy LUy

KUANAIMNIRTSIMUBY CCITT ANNTSUSUUSNDLMY Recommendation I Series
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yni_4

WANNTSDBNUUUBONALLS

N5 LS uugoNa S RN un1sBatedpassE i LA av AN LeY uiaseinBuSnISSN
stuulSaoa (1SDN) aefidufiiAuidosfife M-cardes wwihiidu  mefiuoaesuauined

(Terminal Adapter,TA) Wiulinsronin 1nod dnvazudy M-card 64 ﬁvuﬂﬂ01u3Uﬁ 4.1

o ome o

§Uﬁ 4.1 U8 M~-card 64



g ‘o e ao o d o @ y c‘i’
 M-card 64 W@aiauuiEn (ufifi-10f (NTT-1T)BeE URBNIADEUNSH duuaaADTUR

PC Personal Computer

PC 1/F PC Interface
ISDN I/F 1SDN Interface

Uit 4.2 UAMNUADAIADE INSNYDY M-card 64

2 1
NuSantADzunsHudmEoY PC I/F aivivdufitlugiseuns (hard ware) uRzgowdAnag
o T o w A )
(software) UsEnaunu 1ﬂyﬂua1uv00ﬁawéu1§ e faneae 1 Ty 1ﬂﬁlﬁa§(driver) (WO UDN S
'y
WiasAoNin Laosnswin § M—cardlgauﬁ86§ waznISLEN1de L 1801058 13U Auadunns
1.8 ég(ug-u' 4 o (>A-5 '
MW L w§o taSaviwn Avtiudouiaz 1t taSoveaNin LADS WNSARRDADAISHIUSE UL ISDN
' 1 &: o § c:a A’" J e
A5 THAR 1AS110500Y M-card AOUNNASY Anwne sondia S Suudui ot wunseasaio
71592 L Dudnune o uaUWA LATUIUSUNSY %uazn”mﬁwﬁﬂauqu AISNNIUYDY M-card HIUNN

1051205 UAAN WU 4.3
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3

4

TUSUNSUNAN

incoming call

uio

As3dUINN

,\\ffﬁuﬁavﬂﬁﬁlgﬂﬂ

-1 .
L DBNUSDN

i i
Y 4
y /
2.8utnséwd | [4.4udoum | |6.5ubbyr | [1.15uninsdwi | (3. dvfayn | |5.dedoya
(circuit (packet {(circuit (packet
switched) | [switched) switched) | {switched)
pd
ALK AL)<
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prevyes

o

&
1. t5unInsem
(5u
7
on
AV SETUP message WAHdBNNqQ N
D SDIUNSE N IASUATEN S ¥DY
M-card M NAUSY
Release AUz SuNNANMeard
compleate 71 0une g
Alerting
g
LA INRANANA

SD3U CONNECT message 330 M-card

.

aadodoans (communicate)




Aot o

64

SDUADIUE YD
Hook Switch #M
uiN (on or

off)

on

s

off

FOUIN U YDY

fe M-card ¢
DISCONNECT (lRY
RELEASE COMPLETE

message

—> Hook Switch anenu

4
wiN (on or

on

84 M-card &V
RELEASE COMPLETE

message




2. Juinsdwi

| ]

aintnuiﬂsunsuasn“nnsqugu
) 4
f97980U incomming URE WD
1#5uardY ALERTING message

Ui SN

#9 CONNECT message dDof'lU

faradoans (communicate)

off

FOURDIUE YOV

Hook Switch U

4
¥iN (on or

$W M-card &N
: DISCONNECT Uae
RELEASE COMPLETE

message

J
®

dpusnIUE YN

Hook Switch Snéu

d
vl (on or

W M-card &y
RELEASE COMPLETE

message

~

®
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3.5!565& (circuit switched)

(DA HtuAL IINAYEY INARADINISEY

#N SETUP message ‘tUtugovanpgn
D SBAUNTE N IASUATRO ML UDY

M-card 3NN WA WS

A0uUEASUNIRIN Mcar

RELEASE i1 fups s
COMPLETE
Alerting
y
udvaufianann S99V CONNECT message 30 M-card

®

Savvonsifdoedgnn B Uiy

10548y (1Dagosdygn B)

579D Win

I idadavdagn B

U A TNRANR IR
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TUnanS ol 1ABN1SRsS 9

AU AU UNAYDY

lée

. 4 o ’
NGEND@ L MDIE MY FNNSNRTIROU IR

| 4 1 ]
Augatwifinauas wiourfuds Bo v

ety ASAAFOU Fuss
ARaunNduUNIIINM-card
A
(4
error datna
sniAnns8toedynn
5

dN Release Complete Message NAUTU

d4 Disconnect Message UA1585U Release HAIHN

!
®



o

4.%ufaua (Circuit Switched) ;

10

PNUUTUSUNSNIEN NS
1u§U’ﬂ$?QﬂDU Incomming

p—
Call URe(IDIATULAN

d¢ Alerting Message

1w Sun

#% Connect Message 89N1U

N

Savuannsftosdnnn B

MUEN IeseUny

~

1110a sosdggn B

2GITEHNH

L
it error

®
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DRINS (150 1 Bau)

ASIdDU

] L e

IS udgdnudanning

n§ow

sntAnnisttoedygn B

N Release Message

®
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5.§QUOQR (Packet Switched)

[tﬂﬂiwéuasnwvuwﬂuaq1w5

I

y

fM-cardWdy CR Message
e TASYEIY RESDIUNTN

R dYunSRoUNRUAIN LR

l%%ﬂ 50 Time Out

ASI9d0U

[
1 _ &

AMADUNAVNAINM=-card
\\\\\\\\j:i?j\Message

CA (Call Accept)

N

éqﬂagaﬂu1w5

dqﬁbgaﬂu1ﬂ51unuﬂm%a

Feiaun1sAsIRoUL sy

. ¢
NUIHIAYDY THRINUIDDN

2
U error
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4

X A v w
AV @END@ L WD AU UFINNSH
174 »
t%ﬂ1ﬁi1§uQﬂ1w5nﬂﬂ wiou

defoind 1l

ASIIFDUAN

ARBUNNUNNIINM-card

d g Sans o

ausa

d¢ CF (Clear Confirmation)

Deatnd
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6.5udDuA (Packet Switched)

15y

aﬂntuuiUsuﬂsuazn‘nﬁs1u§U

RRE BRI Incomming Call

M-card3td¥ Connect

Message (CONN)

9% M—card ¢ CA

(Call Acceptance)

!

¢ 4
(DatWR LD L By

R

[Y) s
wnsSuoyauas (TEURTING

////jr

AS1NDY

4 (@END®)

A S U neaUIng .
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o

®

v

Ei'\\'lﬁ M-card d¢ CQ

(Call Release Request)

spSudgn CF

(Clear Confirmationm)
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Please input file name to transfer
Format of file name :Drive:¥file name
’ a:¥autoexec, hat

|
o e €sd FIE TN RY | €c o
t EUH 5.9 NISUAANKIVONADUN LADT lWDUﬂnQMP&‘Iﬂ, 1d80 IWANADY nISaN

[ RgY)

Uil 5.10 NSUFANHAYTDIADNIN 1ma‘ftﬁauan'mpd‘lnnﬂui'm‘“nwm ﬂ'a:gm%zms”auué’v

80



s
u

U

i

ome +
«m —B
[ B !

«m e
A+

am+ -

)
5,12 ASUAAYATFUTUIUNSHARDSE Wi ARNFN LA THIUUIKA | finasad

81



v

awsuusgonimugatu funs (Beuuas fsnganduadingau nsaarofoansswine afoy

ADMR LADSHIUIASYENY  ISDN defusisnpasuia L Tndswmsiiased  Gayiann

a ¢, v o o8 & ' % Y ¢

msBuy 1an Afae Tus iaRaaaw a1 go S Uin-wihfi Tuiasviay 18D JAENTRINNSA 1ASIE T
3 ) (] A (-3 ) r-% O

;ﬁayaﬁﬁnﬂsaqszuﬁwutﬂsaqﬂauw11ﬂa§15 INNSIARDY AL RUIE WS I TSR daansse

1] J o U L L] g o> 1 s
W4 L RSB ADNTN LABSIUTASIE1Y ISDN 1Wwauss  felunshesatiuse S mnsofafo 16 W

[ o o 'S ) " 3
uuutﬁaﬁﬁmadw%n%auwﬂnmadmﬁuﬁnuwwﬁﬂuﬁaqnwsuaqanﬁﬂg S UAA WUHANNSNARD S TUUNT 5

ﬁﬂua§Uu§1ﬂunﬁﬁtﬁﬂuuazﬁwu1ﬁawﬁu1§ Tau I SUs InADaDNY 1R L BTN g NS (RS ek

) A’ 3 o a’ 3 e
enAsiRnsond o dguid eiu NS0as1T I RansRewaatuiae eRusEudR LR

-
s YUY

kS » o
MUNNTWITDRANA IR wanniudasesunson AR i lanta e s wuida

82



uninsn

3 (4 ¢ 4 5 4 ’ o _
Muninsniiae DUAMYNBRSAINA  (sourcefile) A vutu fordunnstndodo
arisewinenufoiend  teuscfidnmas uywdn druag nasfedotnsdiot, nasdedayatuuuy

.’ o y‘l o [-Y-]
lﬁﬂ?ﬁﬁﬂ%ﬂ% uaanﬁdqﬁagaﬂuuuuuwntﬁwanmﬁuasuanqwnuuqﬁd1uuaqn1ﬁaﬁuwu15n1ﬁﬁﬁWhﬁ

] 4 !: [-Y ~ A l‘, (Y
Uiy 1 Y08 M-card64 W%DU“QUDﬂﬁQﬁuﬂﬂDQﬂ?“U?ﬂﬂ“M“ﬂUNNWqMMéﬁu

83



84

finclude <stdio.h>
tinclude <menory.h>

finclude <conio.h>
#include <string.h>
#include <direct.h>
#include <stdlib.h>
$include <graph.h>
#include  "isdnlib.h”
#include  "isdndef.h”

void opn_insfile( void )}
yoid initial( void );

void dialing( void ); :
void _windows(int,int,int,int); *
void _dspon(lnt int,int,int);
void show(int ,char*);

void showerr(int,char#);

int subl( int%¥ );

int sub2( int% ),

int sub3{ int% )}

int subd( int¥ );

int sub5( int* );

int subB( intx );

int subll( int% );

/*$&**X**%8**********************%*********%**XX%X********#&*K**X**%%****8/

/% Windows interface functons. %/
y*mwywﬂywwwwwwwwwww&www&ww**wwwwwwk*wﬁp*ww?wwykmwwyww FRRRRRIRRER ok KRk RRkk

void windows(int xl,int yl,int x2,int y2)

L

_rectangle{_GFILLINTERIOR,x1,y1,x2,¥2)}
_setcolor(6);
_rectangle(_GBORDER,x1,y1,x2,¥2);
_rectangle{_GBORDER,x1+1,yl+1,x2-1,yZ-1
_setcolor(1);
_rectangle(_GBORDER,x1-1,y1-1,x2+1,y2+1);

_rectangle(_GBORDER,x1+2,y1+2,x2-2,y2-2); ~

_moveto(x1-1,y1+18); _lineto(x2+1,yl1+18); :
_moveto(x1-1,y2-18); _lineto(x1+1,y2-18);

_moveto(x2-1,y2-18); _lineto(x2+1,y2-18);

_noveto(x1+20,y1-1); _lineto(x1+20,y1+18);

moveto(x1+20,y2-1); _lineto(x1+20,y2+1);

_moveto(x2-20,y1-1); _lineto(x2-20,yl41);

_moveto(x2-20,y2-1)s _lineto(x2-20,y2+1);

_rectangle(_GB ORDER, k145, y1+48, x1+1u7y1+10§2

_setcolor(0);

_poveto(x1+7,y1411); _lineto(x1+17,y1+11):

_moveto(x1+17,y1+9); _lineto(x1+17,yi+11);




Z************xs****ttxx*******xxxm********?******x***m***x****************/
/% diplay. on x/
[RRERERREE AR RO R R KRR RO RRRRR ROk Rk /
void _dspon{int x1,int yl,int x2,int y2)
{

_rectangle( GFILLINTERIOR,x1,y1,x2,y2);

_seteolor(10);

_rectangle(_GBORDER,x1,y1,x2,52);

_setcolor(15); .

_moveto(x1+],y1+1); _lineto(x2-2,y1+1);

_moveto(x1+l,y1+1); _lineto(x1+1,y2-1);

_setcolor(0);

_rectangle( GFILLINTERIOR,x1+2,y2-2,x2-1;y2-1);

_rectangle( GFILLINTERIOR,x2-1,y1+1,x2-2,y2-1);
} :
¢

A E AR AR AR REERRRARRRIRA R R AT E R RRARRRK KRR HRRIRA IR KR IAKKK /
/% set position display */
JEREERERKER KA EERREROEEA R KRR AR KRR IR R KRR KRR, Ik SKIRAKNR /
void show(int leng,char ¥strg)

{

_setcolor(7);

_dspon (296-1lengk4, 192,344+1eng¥4, 240} ;

. settextposition{14,40-leng/2);

_settextcolor{0);

_?uttext(strg);

)

/*XlubKJF!-J\HJBJF&JFIX-ml*&m&&h&«-{-&&%**&5’\&'\r:-h'siii&\?5«\K&bﬁb&&m&b%m&%&&&m%&m&m%)IWX'JKJKK-F-KJ{-/
/¥ display error %/
**m&mmm&mm&a&m&m«m%mmm&mms:smar-:szzx-ar.mz’am:ramammmmm%a’-m&&mx&mm&m&mm&mmm«m*********/
void showerr(int leng, char *strg)

{

_setcolor(4);

_dspon(228-leng#4, 336, 248+1eng*4, 384);

_settextposition(23,30-leng/2);

._settextcolor(7);

._outtext(strg);

getch();

_setcolor(l);

_rectangle( GFILLINTERIOR, 228-leng*4,332, 252+1eng*4,388);
_settextposition(23,30-leng/2);

_outtext(” "

)




/********x*x*************x*x*z*******x*******x********z********m******x***/
/% main x/
/;*x************x*****x******xx********xx*****xx**************x***********/ :
void main() A
{

int process;

int result]

int y,key;

initial(Q);

opn_insfile();

result = 0;

callid[0] = -1
callid[1] = -1;
callid[2] = -1;

_setvideonode(_98RESSI6COLOR);
ssettextcursor( 0x2000 );

_setcolor(1);

_windows(1,1,638,399);

_settextcolor(7); -
_settextposition(8,35) ;_outtext("WELCOME T0 N
_settextposition(10,27); _outtext(” ISDX COMMUNICATION SOFTWARE "
_settextposition(1Z,18); outtext("DEPARTHENT OF TELECOMMUXICATION ENGINEERING ")
_settextposition(14,37); outtext("KMITL ")
_settextposition(17,27); outtext("press any key to continue "
getch();

_settextposition(8,35); _outtext(” ")
_settextposition(10,27); _outtext(” "y
_settextposition(12,18); outtext(” "3
_settextposition(14,37); outtext(” ")
_settextposition(17,27); outtext(” ")

/xxs%pore detials about progran ¥¥k%/

y=43
do{
i _setcolor(3);
_windows(18,16,208,128);
" setcolor(3);_settextcolor(0);
_settextposition(2,4); outtext(” nain menu ")
_settextcolor(4); )
_settextposition(4,4);_outtext(”T”);
_settextcolor(0);.
_settextposition(4,5); _outtext("elephone call™);
_settextcolor(4);
_settextposition(5,4); _outtext("C");
_settextcolor(0);
_settextposition(5,5); outtext("ircuit switched call™);
_settextesler(4);
_settextposition(6,4); outtext("P");
_settextcolor(0);
_settextposition(B,5); outtext("acket switched call”);
_settextcolor(4);



_settextposition(7,4); outtéxt("Q");
_settextcolor(0);
. settextposition(7,5); outtéxt("uit”);
/*check Mcard and wait for Hit Key */
do{
_setcolor(6);
_rectangle(“GFILLINTERIOR,24,16*(y-1),194,16*y);
do{

process = -1;

if (callid[ 07 <0 ) ¢
#if __MCARD
callidl 0 1 = tacptck( &xret_info ); /% check inconing speech call */

~ #endif
' if (callid[ 01 >= 0) {

process = 1,

}
)

else {
#if _ MCARD

status=ssense(callidl 0 J,NULL,NULL,NULL);
felse

status = 0xalQ;
fendif

status=status & 0x3£f00;
if(status==0) {
process = 4§

)

if ( callidl 17 < 0 &8 callidl 01 <0} {
$if __MCARD
callidl 1 J = dacptek( &xret_info }); /% check incoming data call ¥/
fendif
if (callid[ 11 >=0
process = 2,
}
}
if (callidl 27 < 0 &8 callid[ 0 ] <0 & callidl 1 7 <0) { :
#if __MCARD .
callid[ 2 1 = pacptck( &pret_info ); /% check incoming packet call x/
$endif
if (callid[ 2 3 >=0) {
process = 3;
)
}
switch( process ) {
case 1t
result
break;
case 2.
result
break;
case 3.

©)

e

{

sub2{ &callid{ 0 ] );

sub4d{ &callidl 1 1 );
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subB{ &callid[ 2 1 );

result =
: break;
+ case 4:
result = subll{ &callidl 0 1);
break,

)

Ywhile( t(kbhit()) J;
key=getch();
"setcolor(3);
_rectangle(_GFILLINTERIOR,24,16*(y-1),194,18*y);
suitch(key){
case OxObiif(y>4)y--; else y=7; break;
case Ox0atif(y<T)y++; else y=4; break;
case 't’ i{y=4; key=0x0d; ) break;
case '¢’ :{y=5; key=0x0d;)break;
v case 'p’ :{y=B; key=0x0d;}break;
case 'q’ :{y=7; key=0x0d;}break; }

Yuhile{key!=0x0d);
» switch(y){
case 4%
result=subl (&callid[ 0 J1):break;
case .
result=sub3(&callid{ 1 ]);break;
case B:
result=sub5(&callidf 2 J):break;

Swhile(y!=7);
$if __MCARD
status=scclose();
fendif
_clearscreen{ _GCLEARSCREEN );
_setvideomode(_98TEXT80);
_settextcursor (0x0f0f) ;
)

: /**z********x****xx*x*x*&****m**xz***x***************x***x**x***&*******x*/
/% initialize %/
-/ KEEKEEEERRREKRKRRRRKERRRK R KKK KRIRKEK KRKEKEKERKRREKERRKKERKRKREKERRRKIKKERKHEE /
void initial()
{ :
/%set up datax/
setup_para.pcadd = scadd;
setup_para.pcsubadd= NULL;
;setup_para.pgadd = NULL;
setup_para.pgsubadd= NULL;
setup_para.pkeypad = NULL}
setup_para.puserinf= NULL;

/%return data®/
xret_info.pcadd = pcadd;



xret_info.ptsubadﬁ
xret_info.pgadd
xfet_info.pgsibadd
xret_info.puserinf
xret_info.pcause
xret_info.pcharge
xret_infc.pchannel

pesubadd;
pgadd;
pgsubadd;
$puserinf;
&pcause;
&pcharge;
= &pchannel;

[T R R R VI 1|

/¥set up data for, packet switching*/

pénset(&cr_para, 0, sizeof (XPCRPARA) ),

cr_para.pcadd
tr_para.pcsubadd =
er_para.ppktsize =
er_para.pundsize r
cr_para.pthrough =
ppktsizel0]
ppktsize[1]
pindsizel(]
pundsizell]
sthrough

nenset (&pret_info,
oret_info.pcadd

pret_info.pcsubadd =

pret_info.pgadd
pret_info.pgsubadd
oret_info.puserinf

nenset (&cq_para, 0, sizeof (XPCQPARA) );

= scadd;

scsubadd;
ppktsize;
pundsize;
&pthrough;
= 128;
128,

= 4;

4/
0,

Divnnt
885

0, sizeof (¥PCRPARA) )3

= pcadd,
pcsubadd;
pgadd;
gsubadd;
= &puserinf;

cq_para.ndiag = &pdiag;

cgq_para.cause =
cq_para.puserinf =
cq_para.puserinf =
pdiag = 05

nenset (&ca_para, 0, sizeof(XPCAPARA) )3

ca_para.ppktsize
.ca_para.pundsize
'ca_para.pthrough

)

Bi

/3****************xx*********x***x*********************x*x***xxﬁ****x**x**/

&puserinf;
NULL;

ppktsize;
pundsize;
&pthrough;

/* open insfile

/***8****X***************#******#*****************************************/

void opn_insfile(}

{

getcwd (path, 20);

chdir("at¥¥isdn¥¥dev”);
fp=fopen(”a:inssetup.dat”, "rb");

chdir(path);
if (£p == NULLY

/% called address

/% called subaddress
/* packet size

/% window size pointer
/% throughput class

showerr (42, inssetup.dat can’t open file,Hit any key”);

*/
%/
*/
¥/
*/
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getch();
_setcolor{l);

O F_rectangle(_GFILLINTERIOR,28,384,420,388);
_settextposition(23,7); '
_outtext(prnbuf);
:exit(O);

v

for (i=0; i¢1024; i++)

. if (feof (fp) !'= (int) NULL) break; /% eof 7 %/

k=(uchar)fgetc(fp);
ins_file[il=(uchar)k;}

}

fclose(fp);

§if _ _MCARD

status=scopen(ins_file); /% start communication %/

if ( statust=0) {
showerr(41,”can’t execute scopen function,Hit any key”);
getch();
_setcolor(l);
_rectangle(,GFILLINTERIOR,3Z,348,416,388);
_settextposition(23,7);
_outtext{prnbuf);

/**************************************$************k%***ﬁ*#****#3**k*****/

/% input dial nunber */
£ /i;tﬁ{s( xxxxxxxxxxxxxxxxxxxx KRRKKREKRKK EHEERKEKKEUKKKRE B KR REKKKERK )yxi)}(**)}(**ggﬂk/
void dialing{)

, int i, n, nmax, eoi, S;
char k, dnun[ 26 1;
_setcolor(7);
* gettextcolor(0);
_dspon(120,192,520,256);
sprintf(prnbuf,”Please input dial number and push RETURN key”).
_settextposition(14,18);
_outtext (prnbuf);

'
* nmax
eoi ;
dnuml 0] ¥’
_settextcursor ( O0x0fO0f )3 /% cursor on ( 25line, '_’) %/
for (53 )¢
_settextposition{ 15,18 + n
k = (char) getch();
switeh ( k) {
case K_DEL:
if(n>0){

“weo we

Wi

0
0
0

-

e
’s
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nmax = nmax - 1;
n =n-1;
for (i =n; 1< nmax; i++ ) {
dnunl i J =dnum[ i +11;
}

_settextposition( 15, 18 + nnax );
printf( " " );
dnun[ nmax ] = '¥0°;
_settextposition{ 15,18 + n };
_outtext( &dnunl n 1 );
}

break;

case K_LEFT:

if(n>0)¢
_settextposition( 15,18 + n );
n=n-r1; -
}

break;

case K_RIGHT:

if (n < nmax ) {
_settextposition( 15, 18 + n );
n=n+1;
)

break;
case '0’%
case '17:
case '2’:
case '3’:
case "4’
case '5’:
case '6’:
case '7’:
case ’8’:
case '9’:
case '/’
if (n<25) ¢
dnunf n ] = k;
if ( n-== nmax ) {
nmax++;
dnunl nmax 1 = "¥0’;
)
_settextposition( 15, 18 + n );
_outtext( &dnunl n 1 );
n++;
break,
}
case K_CR:
dnunl n J = "%07;
eol = 1;
break;
)

if ( eoi == 1) break;
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_settextcursor ( 0x2000 );
_settextposition( 15,18 );

)

1f (( nmax > 0 ) && ( dnunl 0 ] =277 ) {

{4

= 0;
:0;
for (i =0, i < nmax; i++ )} {
if (dnuml 13=2="/") ¢
0;
17

n
o
)
else {
if (s=0){
scaddl n ]
scadd[ n + 1 ]
n++,
}
else {
if (n > 4 ) break;
_scsubaddl n ] = dnunl 1 1
scsubaddl n + 1 ] = "¥0';
ntt,
}
}
}
}

_setcolor(1);

dnunf i 13
’¥O);

_rectangle( _GRILLINTERIOR, 116,188,524,260);
_settextp051t10n(14 18);

_outtext(”

_settextposition(15,18);
_outtext(”

)

/% cursor pff %/
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#include  <stdio.h>
#include  <memory.h>
$include '<conio.h>
#include  <string.h>
#include <direct.h>
finclude <stdlib.h>
¥include {graph.h>
#include <tipe.h>
$include  "isdnlib.h”
#include

"isdndef.h”

time t start,finish;

void wela ( time_t,tine_t);
void dialing( void );

void opn_inéfile(void);

void show(int,char¥);

void showerr{int,char¥);
void _dspon{int,int,int,int);

/*************x*x*z********x*****x**********gxxxxxxxmxxx******x*xm**xx*xx*/
calling ( circuit switching / speech) */
/x**mx*********x****x**x*****xg**********x****x*x********z*x*x*******x*x**/
int subl{ int* cidad )

/%

{

[ Y.
int err_fig;
start = 0;

err_fig = 0}

if ((callidl 13 <0) 88 (callidf 27 ¢0)) {

dialing();

_setcolor(5);
_settextcolor(7);
_dspon(312,32,632,96);
sprintf (prabuf,"TELEPHONE CALL");
_settextposition(4,42);
_outtext(prnbuf);
sprintf(probuf,”called party number
_settextposition(5,42);
_outtext(prnbuf);
#if _ MCARD
status = thook()}

$endif
if (status == 0) {

show(23,"Please pick up handset™);

#if __MCARD
vhile (status == 0) {
status=thook();
!

fendif

)
_setcolor(l):

* 95 / %s”,scadd,scsubadd);

/% sense hook switch %/

/% on hook or off hook */
/% sense hook switch %/

_rectangle(_GFILLINTERIOR,200,188,440,244);
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_settextposition(14,28);
_outtext(” . "5
#if __MCARD
timeout_count=60; /% tine out count 80 sec */
/% request a call */
*cidad = tdial (&setup_para, &xret_info, timeout_count);
fendif
if (xcidad < 0){
switch ( *cidad ){
case (int)0xfb0l:
showerr(54,"1ine was cut off because tine out,please hit any key”);
_setcolor(l); '
*rectangle(_GFILLINTERIOR,308,28,636,100);
_settextposition(4,42);
~outtext.(” ")
_settextppsition(5,42);
outtext(” 4
err flg = *cidad;
%cidad = -1:
return -1;
break;
default:
shoverr (38, "error vas detected so line was cut off,Please hit any key")$
_setcolor(1); \
_rectangle(_GFILLINTERIOR,308,28,636,100);
_settextposition(4,42);

_outtext(” " e
_settextposition(5,42);
outtext(” B’

err_flg = *cidad;
*cidad = -13

return -1;
break;
)
$if __MCARD
status=thook{);
fendif

if(status!=0) {
showerr(37,"Please put on handset and hit any key”);
_setcolor(l);
_rectangle(_GFILLINTERIOR,308,28,636,100);
_settextposition(4,42);

_outtext(” "Ys
_settextposition(5,42);
_outtext(” s
#if __MCARD
while({thook{) 1=0) Il (ssense(*cidad,NULL,NULL,NULL) 1=0)) {
}
fendif
)
else {

showerr (37, error was detected,Please hit any kev™);

9
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i _seteolor(l);
_rectangle(_GFILLINTERIOR, 308, 28 638, 100),

_settextposition(4,42);

_outtext(” "),
_settextposition(5,42);
_outtext(” "Y;
}
)
| else {
tine(fstart);
' show(42, "Terninate the call,Please put on handset”);
}
if(err flg==0) return 0;
else {
*cidad = -1}
returh -1;
) .

)

/ERERERRKF IR RRRERR R R AR R KR KRR KRR KRR R RORK R R RK I K KKK RRKNR
/% called ( circuit switching / speech) %/
JEEEEEIRIEEEEELIERIRKRRRREIRRRRARK R R RRRTARRKERERRRKK KR KRAK LK Ik KRKRAEK /
int subZ{ int* cidad )

_setcolor(5);
_settextcolor(7);
_dspon(312,32,632,96) ;
sprintf (pronbuf, "TELEPHONE CALL”);
_settextposition(4,42);
_outtext(prnbuf);
sprintf{prnbuf,”calling party number : %s / %s”,pgadd,pgsubadd);
_settextposition(5,42);
_outtext(prnbuf);
#if __MCARD
status = thook(); /% sense hook switch */
fendif ‘
if (status == Q) {
show(23,”Please pick up handset”);
gif _ _MCARD
vhile (status == 0) {
status=ssense(*cidad, NULL, NULL, NULL);
status=status & 0x3f00;
if (status == 0) break;

status = thook(); /% sense hook switch */

}
fendif
status=ssense(*cidad, NULL,NULL,NULL);
status=status & 0x3f00;

L



iy

if (status 1= 0) {
time{&start);
_setcolor(1); :
_rectangle(_ GFILLIVTERIOR 200,188,440,244);
«seLtextpos¢tlon(14 28);
outtext(” ")

show(42,”Terninate the call,Please pul on handset”};

else {
#if __MCARD
status=thook();
fendif
if ( status 1= 0) {
#if _ MCARD
while(({ thook()!= 0 )1i(ssense(*cidad,NULL,KULL,XULL)E= C ))(
T
fendif
)
err_ flg = 1
)

if (err flg == 0 ) return 0}
else
return -1;

)

/****ma-ma-mmma-aw&\mmmmmmw SRR RERKHK R SRR R AFORRR R RORPFE ARG HHHRERIONF IR s/

/% disconnect ( circuit switching / speech ) */

/yytzxyryyxzzrrrzvyxxrxrvxxrzr P04 @ b rrxrrr:xyx $egotoRERkY *3 P e il

int subll{ intx cidad )
{
#if __MCARD
status=thook (};
fendif
if ( status f=0) {
time(&finish);
status = scclose();
status = scopen{ins_file);
_setcolor(1);
“rectangle(_GRILLINTERIOR,124,188,516,244);
_settextposition(14,19);
_outtext(” ")
vela(start,finish);
}
else {
tine{&finish);
_setcolor(l);
_rectangle(_ GTILLIRTFRIOR 124,188,516,244);
_settextp051tlon(14 19);
_outtext(” "
vela(start,finish);

)
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#if __MCARD
while ({ thook() 1= 0) 11 ( ssense(*cidad, NULL, NULL,NULL) 1= 0 |
} ) i
kendif
_setcolor(l);
; _rectangle(_GFILLINTERIOR,308,28,636,100);
_set:extposition(4,42);

_outtext(” ")
. _settextposition(5,42);
outzext.(” ")
*cidad = -1;
. return 03

)

/*****x*****x***x********mm***x*mm**x*************m**mx************x***m*x/

/% shov total time of connunication */
/gg&*yw9*&ﬂt*&wygyy*&**ﬁm*tm*&y*ﬂwpwww#wwww&wﬁwﬂwﬂw*wgggw&wmwwyww****gggxg/

void wela (time_t start,time_t finish)
¢ :

double dif_time ;

int hour,nin,sec;

long rehours

if (start==0){
dif _tine = 0.0 ;

}
else(

dif tine = difftime({finish,start);

}
hour = (int)dif_time / 3600:
rehour = (long)dif time ¥ 360C;
pin = (int)rehour / 60 ;
sec = {int)rehour % 60 ;
_setcolor(7);
_settextcolor(0);
_dspon{138,208,504,304);
sprintf(prnbuf,”tine start : ¥s”,ctime(&start));
_settextposition(15,20);
i_outtext(prnbuf);
sprintf(probuf,”time finish : $s”,ctine(&finish));
_settextposition(16,20);
_outtext(prnbuf);
sprintf(prnbuf,”total tine ! %d hour %d min 9d sec”,hour,nin,sec);
_settextposition(17,20);
_outtext(prnbuf);
sprintf(probuf,”End of communication please hit any key");
_settextposition(18,20);
_outtext(prnbuf);
getch();
_setecolor(1);
_rectangle(_GFILLINTERIOR,132,204,508,308);
_settextposition(15,20);




_outtext(”

_settextposition(186,20);

_outtext(”

_settextposition(17,20);

_outtext(”

_settextposition(18,20);
outtext(”

")
")

‘") .
3.
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finclude <stdio.h>
finclude  <io.h>
$include:  <menmory.h>
* $include <conio.h>
finclude <string.h>
Finclude {direct.h>
finclude <stdlib.h>
finclude <graph.h>
#include  "isdnlib.h”
#include  "isdndef.h”

void dialing( void );
Fvoid fninp( void );
. void opn_insfile{void);
void showerr {int,char%);
Yoid show(int,char#);
void _dspon{int,int,int,int);

FEEREKERKREHRRKELARRAR K ERRREKEEIAAEEIARRKELEIKREKFRRRRIIREKARERAK KK RKKK KAk /
/% calling ( circuit switching / data ) and sending file %/

int sub3( int* cidad )
{
int err_flg;
err_flg = 0}
fninp();
if(( callid[ 03 <0 ) &8 (callidl 21 <0 )} {
dialing();
)
_setcolor(5);
_settextcolor(7);
_dspon(312,32,632,96);
sprintf (prabuf,"CIRCUIT S¥ITCHED CALL");
_settextposition(4,42);
_outtext (prnbuf);
sprintf(probuf,”called party number : %s / %s”,scadd,scsubadd);
_settextposition(5,42);
_outtext (prnbuf);
#if __MCARD :
timeout_count=60; /¥ timeout count = 60 sec ¥/
/% request originating a circuit switching data call to Mcard %/
*cidad=ddial (§setup_para,&xret_info,timeout_count);
fendif
if (*cidad < 0) {
switch (*cidad) {
i case {int)0xfb0l:
showerr(54,”line was cut off because tine out,please hit any key");
_setcolor{i};
_rectangle{ GFILLINTERIOR, 308, 28,636,100},
_settextposition(4,42);
_outtext(” 7Y
_settextposition(5,42);

oy
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_outtext(” ")
err_flg = *cidad;
return -1;
break;

default:
shoverr (56, error was detected so line was cut off,Please hit any key”);
_setcolor(l);
_rectangle(_GFILLINTERIOR,308,28,8356,100);
_settextposition(4,42); ,
outtext(” ")
_settextposition(5,42);
_outtext(” ")
err_flg = *cidad;
return -1;
break;

}
}
else {
#if __MCARD
timeout_count=30;
/% request opening Bch data path to Mcard %/
status=dopenr (¥cidad, NULL);
fendif
if (status < 0) {
option=0x2;
fif _ MCARD
/% request disconecting a circuit switching data call to Mcard */
status=dclosew(*cidad, option, NULL, tineout_count);
status=ddisc (*cidad, NULL, NULL):
fendif
shoverr (52, "disconnected because B ch openning errer,Hit any key"};
_setcolor(l);
_rectangle(_ GFILLINTERIOR, 308, 28,638,100);
_settextposition(4,42);
_outtext(” %
_settextposition(5,42);
_outtext(” SN
err_flg = -1;
return -1;
}
else {
e=0,
s=0;
count=0;
countr=0;
show(18,”Nox transfer file");
$if __MCARD
while (e == 0) {
menset (c_buff, (char)NULL, 2048);
for (length=0; length<2048; length++) {
if(count==len){
e=1;



break;
}
else { :
k=(uchar)fgetc(fp);
¢_buff[lengthl=k;
countr=count+length;
if {countr==len) {
e=1;
"break;
}
}
} .
/% request sending data to Mcard %/
status=dsendin(*cidad, 1en¢th, &c_buff[0], &xret 1nfo),
Sr=++s;
count=2048%sr;
status=1;
vhile (status == 1) {
status=dsendcf (%cidad, &xret_info);

h Y
}
if (status < 0) {
e=-1;
Y
}
if (e == 1) {
menset (&c_buff{0], (char)NULL, 2048);
strepy(&c_buff[0], "EENDE");
strepy(&c_buff(3], &file_nane[0]);
length=strlen(&c_buff[01)+1;
stafLs=dsend($cidad; lenzth, %c buff[0l, NULL, 30 );
if (status < 0) e=-1;
3

fendif

fclose(fp);

if (e == -1) {
showerr (54, "during data receiving error vas occured, Hit any
_setcolor(l);
_rectangle(_ GWILLIATWRIOR 308, 28,636,100);
_settextposition(4,42);
_outtext(” ")
_settextposition(5,42);
_outtext(” ")
return -1;

}

else
_setcolor(1);
“ec?‘amﬂel urﬂ 1IN
settextp051tlon(1
“outtext(”
shov (44,"data transfer was finish,Please hit any key™);
getch();
_setcolor(1);

key™);

")
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:/*

_rectangle(_GFILLINTERIOR,116,188,524,244);
_settextposition(14,18);

_outtext(” "y

)
option=0x1;
#if __MCARD
/% request closing Bch data path to Mcard #/
status = dclosew(*cidad, option, NULL, 30);
/% request disconecting a circuit switching data call to Mcard */
status=ddisc(*cidad, NULL, &xret_info);
$endif '
}
}
*cidad = -1;
_setcolor(1);. —
_rectangle(_GFILLINTERIOR,308,28,636,100);
_settextposition(4,42);

_outtext(” ")
_settextposition(5,42);
_outtext(” A

status=scclose();
oon_insfile(};
if (err_flg == 0 ) return 0;

else
return -1;
%cidad = -1;
JREESEERREREKEERRLROORRR R KRR R R RRR Rk R ooiipolollkRok ok sRRFRIHEH )
called ( circuit switching / data ) and receiving file %/

/*3_{k&Q*!P‘l’iei{WQQ&W*W**********Y**R**)R 'izs?s‘k\}n?*Q?i"i’***ki{i{**&?#‘***ﬂ*k#)}’?ﬂ***)}:)}(*)}:)}:)}1/

int sub4{ int* cidad )

{

int err_flg;
err flg = 0;

_setcolor(5);
_settextcolor(7);
_dspon(312,32,632,96); .
sprintf (probuf,"CIRCUIT SWITCHED CALL");
_settextposition(4,42);
_outtext(prnbuf);
sprintf (prnbuf,”calling party number D I
_settextposition(5,42);
_outtext{prnbuf);
sprintf (prnbuf,”¥s / ¥s”, pgadd, pgsubadd);
probuf[ 24 1 = *¥07;
_settextposition(5,66);
_outtext{prnbuf};
status = dpernmit( *cidad,&puserinf,&xret_infe );
if ( status >= 0 ) {

status=dopenw (¥cidad, NULL, 30);
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}
1f {status < 0) {
' option=0x2; -
status=dc]osew(*cidad, option, NULL, timeout_count);
/* request disconecting a circuit switching data call to Mcard #*/
status=ddisc(*cidad, NULL, NULL);
showerr(52,"disconnected because B ch openning error,Hit any key” ),
_setcolor(1); .
_rectangle{ GFILLINTERIOR,308,28,636,100);
_settextposition(4,42); ‘ .
_outtext(” ‘ ") ;
_settextposition(5,42);
. _outtext(” ")s
- err_flg = -1;
return -1;
}
else {
if ((fp=fopen("%instmp%”, "¥b"))==(int)NLLL) {
option=0x2;
status=dclosew(%¥cidad, option, NULL, Limeout_count);
/* request disconecting a circuit switching data call to Mcard */
status=ddisc(*cidad, A[LL, XULL);
shoverr(58, "error vas detected so line was cut off,Please hit anv. key");
_setcolor(l);
_rectangle( GFILLINTERIOR,308,28,636,100);
_settextposition(4,42);
_outtext(” QU
_settextposition(5,42);
_outtext(” gl
err flg = -1:
return -1}

}
else {
show(18,"Now receiving file™);
fO*(;,,
status=1;
while (status == 1) { .
status=drecin(*cidad, &length, &c_buff[0], NULL); . .
if (status < 0) ¢ ;
option=0x2; _
status=dclosew(*cidad, option, NULL, timeout_count);
/% request disconecting a circuit switching data call to Mcard */
status=ddisc(*cidad, NULL, NULL);
showerr(52,”during data receiving error was occured,Hit any key”);
_seteolor(1);
_rectangle( GFILLINTERIOR,308,28,636,100);
_settextposition{4.42);

_outtext.(” ")
_settextposition(5,42);

_outtext(” ")
err_flg = -1;

return -1;



)

} X
if (pemcmp(&c_buff[0], "@ENDE”, 5) ==

fclose(fp);

nencpy {(&c_buff[1000], &c_ buff[O] 512);

p—strchr(&c buff[10051, ’.”);
if (p t= (char)NULL) ¢

}
streat(&c_buff[1005], ".bak™); .

nenset(p, (char)NULL, 1);

renove{&c_buff[1005]);

rename(&c_buff[5],

renane("%instnp¥”, &c_buff[S]),

break;

}
for (1=0;

i<length; i#+) {

(uchar) fpute(c_bufflil, fp);

)
)

- option=0x1;

A1 8508 SV

status=dcloser{kcidad, option, NULL)S

status=1;

vhile (status != 0) ¢

/%+++ sense the status of Ycard +++%/
status=ssense (¥cidad,NULL,NULL, NULL) $

status=status & 0x3£00;

)

_setcolor(l);

?

0) {

gc_buff{10051);

rectangle{_ GFILLINTERIOR, 220,188,524 ,244)5
_settextpos;tlon(lé 29)

outtext(”

~setbolor(ﬂ'

b

_settextcolor(0);
_dspon(176,208,544,288) ;

sprlptf(prnbuf, data receiving is comp

settextposition(la,?a),
_outtext{(prabuf);

sprlntf(prnbuf "Receving file name 1is .

_settextposition(16, 25);
outtext(prnbuf),
sprlntf(prnbuf,”Please hit any key” ),
_settextposition(17, 25);

“outtext (probuf);

getch();
_setcolor(1);
_rectangle(_

_outtext(”

?

leted™);

: %s”,&c buff[5]);

GFILLINTERIOR,172,204,548,292);
settextp051*1on(15 23);

settextpos1t10n(16 25);

_outtext(”

_settextposit

_outtext(”

ion(17,23);

")

");
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}
i)
' xcidad = -1;
_setcolor(l);
,rectangle(_GFILLINTERIOR,BOS,28,836,100);

_settextposition(4,42);

_outtext(” ")
_settextposition(5,42);
_outtext (" ”);

status=scclose();
opn_insfile();
if ( err_flg == 0 ) return 0;

else return,-1;
/;x ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 0 2o kKRR KR AR KR AR KR KK KRR Kk Kk ok Kok tkkk /
/% input file name %/

2/*#***mmmmmmmxmmmm&&;m&mmmmmmmxm&mmxmmmmmmmmmm&m&mm&mx*mm&m&mmmm#ﬂ********/

void fninp()

_setcolor(7);
_settextcolor{0);
_dspon(128,208,496,288);
sprintf(probuf,”Please input file name to transfer”);
_settextposition(15,18);
_outtext {prnbuf);
sprintf{prnbuf,"Format of file name ‘Drive;¥¥file name”);
_settextposition(16,19);
_outtext (prnbuf);
_settextposition(17,18);
_settextcolor{0);
_settextcursor (0x0f0f); /*cursor on¥/
scanf("¥s”,file_nane);
_settextcursor (0x2000); /*cursor off*/
for( 5 ;) ¢
if((fp=fopen(file_name,”rb"))!=(int)NULL)(
handle=fileno(fp);
len=filelength(handlej;
break;
)
_setcolor(l);
_rectangle(_GFILLINTERIOR,124,204,500,292);
_settextposition(15,18);
_outtext(”
_settextposition(16,19);
_outtext(”
_settextposition(17,19);
_outtext(”
_setcolor(7);

¢ _settextcolor(0);

_dspon(128,208,496,288);

")
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H

sprintf(prnbuf,”File nane not found,input file name again”);
_settextposition(15,19);
_outtext(prnbuf); R
sprintf(prnbuf,”Fornat of file nane ¢ Drivel¥ffile nane ")
_settextposition(186,19);
_outtext(prnbuf);
_settextposition(17,19);
_settextcolor(0);
_settextcursor(0x0f0f); /*cursor onk/
scanf ("%s",file_name):
_settextcursor(0x2000); /*cursor off*/
}
_setcolor(l);
_rectangle(_GFILLINTERIOR,124,204,500,292);
_settextposition(15,19);
_outtext(”
_settextposition(16,19);
_outtext(”
_settextposition(17,19);
_outtext{(”
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#include
finclude
#include
finclude
$include
finclude
finclude
finclude
#include
#include

void
void
void
void
void
void

<stdio.h> *
<io.h> '
<memory.h>
<conio.h>
{string.h>
<direct.h>
<graph.h>
<stdlib.h?
"isdnlib.h”
"isdndef.h”

dialing{ void );

fninp( void );
opn_insfile(void);
showerr (int,char%);
show{int,char¥);
_dspon{int,int,int,int);

/% sxgokkkkRRkRoRkELkRRkkk kR Rkk FEHERRERKKRRRREREERREKRERIRRRR R TRk RRKk /

/%

calling { packet switching ) x/

}xx*xx*xxxz*x*xxxx*xxmzmm*xxmmmm******mx**x***x*****m**************gx***xx/
int sub5( int% cidad )

{

int err_flg;
err_fig = 0;
fninp();

$f ((callidl 01 <0 ) 88 (callidl 173 <0)) {
dialing();
}
_setcolor(5);
_settextcolor(7);
_dspon(392,32,600,80);
sprintf (prnbuf,”PACKET SWITCHED CALL™);
_settextposition(4,52);
_outtext(prnbuf);
/% request originating a packet switching data call to Mcard ¥/
tinmeout_count = 60; ' ‘
*cidad = pdial( &er_para,&pret_info,timeout_count )y
if( #cidad < 0 ) {
switch(*cidad) {
case (int)0xfb01:

showerr (54, line was cut off because time out,Please hit any key");

pdisc(*cidad,&cq_para,&pret_info);
_setcolor(l);
_rectang]e(~GFILLINTERIOR,388,28,604,84);
_settextposition(4,52);
_outtext(” s
return -1,
break;

default:

' 107
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s

pdisc(*cidad,&cq_para,&pret_info);
_setcolor(1);
_nectangle(_GFILLINTERIOR,388,28,604,84);
_settextposition(4,52);
_outtext(” "y
return -1;
break;
)
}
else {

option = 0x0;

e=0;}

s=0; .

count=03.

countr=0;

show (18,”Now- transfer file");

while (e== 0) {
nemset (p_buff, (char)NULL,128);
for (length=0;length<128;length++)
if(count ==len){

e=1;
break;
}
else {

k={uchar)fgetci{fp};
p_buffllengthl=k;
countr=count+length;
if(countr==len) {
e=1;
break;

)
)

status=1,
while(status==1){

status = psend(*cidad,length,&p_buff[O],option,&pret_info);

)
sr=++sr;
count=128%sr;

y
if(e==1)

option=0x1;

penset (&p_buff[0], (char)NULL, 256) ;
strepy (&p_buff[0],"@ENDE™);

strepy (8p_buff[5],&file_nane[03);
length = strlen(&p_buff[0])+1;
option=0x1;

status=i,

while(status==1) {

status = psend(*cidad,length,&p_buff[O],option,&pret_info);

hY

}
status=1;
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while(status!=0) {
status = ssense(*cidad,NULL,NULL, NULL);

status = status & 0x00ff;
}
if(status<0) e=-1;
}
_setcolor(l);

_rectangle(_GRILLINTERIOR, 220,188,420, 244);
_settextp051t10n(14 3D

_outtext(” ")
‘ fclose(fp); '
' if(e==-1) {
showerr (52,”during data transfer error was occured, Hit any key”);
_setcolor(l);

“rectangle(_GFILLINTERIOR,388,28,604,84);
_settextposition{4,52);

_outtext(” 7)i
return -1}

3
show(44,”data transfer was finish,Please hit any key™);
getch();
_setcolor(l);
_rectangle(_GFIL! LINTERIOR, 116,188, 524,24L);
_seftextposition(14,18);
_outtext{” _ )3

}

_seteolor(1);

_rectangle(_ GWILLIATERTOR 388, 28,604,84);
_settext9051tlon(4 52}

_outtext(” )}
*cidad = -1;

status=scclose();

opn_insfile();

if(err_flg==0)

return 0;
else
return -1;

)

/***xx**x*****x******w****************x*******x*******x***w*x*xx**xx***x**/
/% called ( packet switching ) */
/x********x*x*xx**x**x*x****xxz*x***x***x**xx*x*w****m*mx***xxmmm***smmx*»/
int sub8( int* cidad )
{

int err_flg;

err_flg = 0;

_setcolor(5);

_settextcolor(7);

dspon(392,32,600,80);
sprlntf(prnbuf,”PACKET SKITCHED CALL™);
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_settextposition(4,52);
_outtext (prnbuf);
*cidad=paccept(&ca_para,&pret_info,timeout_count);
1£((fp=fopen{"$instmp¥”, ¥b"))==(int)NULL) -
showerr (56, error was detected so line was cut off,Please hit any key”);
pdisc(*cidad,&cq_para,&pret_info);
_setcolor(1);
_rectangle(_GFILLINTERIOR,SS&,28,604,84);
_settextposition(4,52);
_outtext(” ")
return -1
)
else {
" show(18,”Now receiving file”);
status=0;
while(status==0) {
kind[0]=0x0;
status=1;
while(status==1){
status = precim(*cidad,&kind[0},&length,&p_buff[03,&pret_info);
)
if ( status < 0) (
pdisc (*cidad, NULL, NULL) §
showerr(52,”during data receiving error was occured, Hit any key"});

antantanf{le
_OCLUvava vayy

_rectangle(_GFILLINTERIOR,SBS,28,604,84};
_settextposition(4,52);

_outtext(” ¥
return -1;
}
if (memcmp{&p_buff[0],"GENDE",5) == 0} {
fclose(fp);

nencpy(&p_buff[100],8&p_buffl0],251);
p = strchr(&p_buff[105],".7);
if (pt=(char) NULL) {

memset (p, (char)NULL,1);

)
strcat(&p_buff[105],” .bak™);
renove(&p_buff[1051);
rename(&p_buff[51,&p_buff[1051);
renane(”"%instmp¥”,&p_buff[51);
break;

)
for (i = 03i <length;i++) (
(uchar)frutc(p_bufflil, fp);

}
}
cq_para.puserinf = KULL;
cq_para.pdiag = &pdiag;

puserinf.length = 2}
puserinf.protid = 03
puserinf.userinfol0] = 1;
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pret_info.pcadd = pcadd;
pret_info.pcsubadd = pcsgbadd;
pret_info.pgadd = pgadd;;:
pret_info.pgsubadd = pgsubadd;
pret_info.puserinf = &puserinf;

status= pdisc(*cidad,&cq_para,&pret_info);

status=1;
while (status!=0) { '
status = ssense(*cidad,NULL,NULL,NULL);
status = status & Oxff;
}
_setcolor(1); .

_rectangle(_GFILLINTERIOR, 220,188,524, 244);
_settextposition(14,29); ‘
_outtext(” : ™)
_setcolor(7);

_settextecolor(0);

_dspon (176,208,544, 288) ;

sprintf (prnbuf,”data receiving is completed”);
_settextposition(15,25);

_outtext(prnbuf);

sprintf (probuf,”Receving file name is ¢ %s”,&p_buffl3]);
_settextposition(18,25);

_outtext(prnbuf);

sprint{{prnbuf,”Flease hit any key");
_settextposition(17,25);

_outtext (prnbuf);

getch();

_setcolor(1);

_rectangle( GFILLINTERIOR,172,204,548,292);
_settextposition(15,25);

_outtext(” ")
_settextposition(16,25);
_outtext(” ")s
_settextposition(17,25);
_outtext(” ")
}
_setcolor(1);

_rectangle{_GFILLINTERIOR,388,28,604,84);
_settextposition(4,52);
_outtext(” ")
¥cidad = -1,
status=scclose();
opn_insfile();
if (err_f1g==0)
return 0;

else

relurn -1;




R

‘#define END_OF_FILE Oxla

/*x**x***x**xx**********/

/% Key assign for PCO8 */
JHERRERERIHKHRERARRARRKK /

#define K_ESC 0x1b /* ESC x/
fdefine K_F1 0x53 /x F+1 x/
fdefine KF2 - 0x54 /x F <2 %/
ftdefine K F3 0x55 /¥ F+«3 */
$define K_F4 0x56 /¥ F -4 x/
fidefine K_F5 0x57 /¥ F+5 */
$#define K_F6 0x45 /¥ F+6 x/
fidefine K_F7 Oxda /¥ F 7 - x/
$define K_F8 0x50 /*x F+8- %/
$define K_F9 0x51 /x F«9 %/
fdefine K_F10 Ox5a /xF-10 x/
tdefine K_CR 0x0d /% Return Key %/
gdefine K_INS 0x50 /% INS Key %/
$define K_DEL Ox44 /% DEL Key x/
#deline K_UP 0x0b /% T Key - ¥/
#define K_DOYX 0x0a /* 1 Key */
fdefine ¥ _LEFT 0x08 /x% « Key x/
tdefine K_RIGHT 0x0c /% = Key */
. #define K SPC 0x20 /% SPACE Key %/

typedef unsigned char uchar; \
/*************************mmx*****x***m********mxx**********x*xx******x*x**x**/

/% fuctions for M-card */
/*1‘ “““““““““““““““““““ ’58‘3!‘3‘6155*’B&%*#%&%&*K%&H‘B‘J\?ﬁiﬁ75’53535 JFKE’F&’F’!"BI‘K’F’F&/

Y/ *******2’*********************)L**?******************************************#*/

/% callid = tdial( setup_para, xret_info, time_count ) %/
/% [function] ®/
« /% To request originating a speech call to M-card, and %/
/% be waiting for the result returned from M-card. x/
/%  This function is not completed until Keard receives a CONNECT message %/
/% or the time-out count is completed. . */
/%  When Mcard receives this request, it sends a SETUP message to the %/
/% network. - %/
/% [input] %/
/%  setup_para ¢ pointers of sending information elements to be included ¥/
/% in SETUP message ‘ -> H-card */
/¥ xret_info : pointers of return data (- M-card ¥/
¢ /% tineout count : tinmeout time ( seconds ) %/
/% [output] x/
/% callid ¢ 0 - 7 ¢ call reference nunmber x/
/% 5 0 ¢ originating call is conmpleted normally and call is %/
/% connected */
/% $ <0 ¢ error %/

/*xx******x**x****************x**********x*****x*x**x***********************x*/
int tdial( XXSETUP%, XXRINFO%, int );
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/**xmmmmxlmmm$m&&m$mmmmm$m$&¥¥$mmma;6xmmm;&&&*;%***********k******************/

/% callid = taccept(user_info, xret_info, timeout_count ) %/
/% [function] : , */
/% To be waiting for an inconing speech call. ’ ®/
/%  This function is not completed until Mcard receives an inconing speech #*/
/% call or the time-out count is completed. %/
/% If Mcard receives a incoming speech call before tinme-count is completed,*/
/% it sends a CONNECT nessage Lo the network. %/
/% [input] x/
/% user_info * pointers of user-user infornation element <- M-card */
/% xret_info . pointers of return data ‘ <- M-card %/
/% tineout_count : timeout time ( seconds ) x/
/% [output] . */
/% callid ¢ 0 - 7 ¢ call reference number x/
/% ¢ >=0 : call is connected : X/
/% t <0 ¢ error or no inconing call ' %/

/****w**w**w*****w*yw*w*w*w*w*x*****w*y*w**&****&***w*m**w*i*w*t**************/

int taccept( XUINFO%, XXRINFO%, int );

/$*X************$*****X***%X****************%*****#X****ﬁ***#*%****k**********/

/% callid = tacptck{ xret_info ) %/
/% [{unction] %/
/¥ To check an incoming speech call. %/
/% This function only checks an incoming speech call and doesn’t wait. %/
7% [input] */
/% xret_info ¢ pointers of return data {- ¥-card %/
/% [output] %/
/% callid ¢ 0 - 7 ¢ call reference number %/
/% + >=0 : Mcard receives a incommnig call %/
/% <0 ! error or no inconing call ®/

/*********************x****xx***x*z*xxm*xx*z*x**xm&**x*&xz&***xmmmmx*mm**x**x*/
int tacptck( XXRINFO% );

/*x*x***3****x*xmx***x*mmzx*&*ggxxx*xamx*xz*zz*xz**xxxx*&mxxxx**xx&xxx*zxgzxzx/

/% status = trefuse ( callid, user_info ) x/
/% [function] %/
/% To request refusing an incoming speech call to Mcard. - */
/%  When Mcard receives this request before the call is connected, it sends ¥/
/% a DISCONNECT message to the network. x/
/¥ [input] x/
/% callid : call reference number -> M-card */
/% user_info : pointers of received user-user infornation %/
/% element <- M-card */
/¥ [output] %/
/% status * >= 0  call refusal is completed normally */
/% < 0 : error %/

/***************xx****s***x*******m*************x*x*x***x**x*xm**************m/
int trefuse{ int, XUINFO% );
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/XK RRRE KRRk R KRR KRR ER KRRk Rk ok kR kR kiR kokiok ok kR kiorkkkk ok Rk ok kR iokkkkkkk /

/% status = tpernit ( callid, user_info, xret_info ) %/
/% [function] ' : - x/
/% To request acceptance of an conming speech call to Mcard. %/
/% This function is available after "tacptck” function is executed. */
/%  ¥hen Mcard receives this request, it sends a CONNECT nessage to the */
/% network. - . %/
/% “input] ‘ ' */
/¥ callid . call reference nunber : -> M-card ¥/
/% user_info : pointers of sending user-user information x/
/% elenent  -> ¥-card %/
/¥  xret_info . pointers of return data <- M-card %/
/% [output] %/
/% status ¢ >= 0 . the call is connected normally x/
/% < . error ( the call is not connected ) x/

JERRKEAKRKERRKIEKIAARKRRRIKEAA KR RRE R RRRORRRAR AR RRRAEARK KRR IR KA KKK KK KK /
int tpernit( int, XUINFO%, XXRINFO% );

P32 2R ST LTI LI SLLIIII LSS ELLTTEITIEILE e LLIITISILISTIILITI L TP I

/% status = tdisc ( callid, user_info, xret_info ) %/
/% [function] ®/
/%  To request disconnecting a speech call to Mcard. %/
/%  %¥hen Mcard receives this reguest, it sends a DISCONNECT nessageto the */
/% network. %/
/% Tinputl ®/
/¥ callid ! call reference nunber y -> M-card ®/
/% user_info { pointers of received user-user information %/
/% . element <- M-card */
/%  xret_info : pointers of return data <- M-card */
/¥ [output] %/
/% status © >= 0 ! the call is disconnected normally x/
/% < . error %/

/EERERRRERRRRRRKKRRRRRORRR KRR KRR Rk R R RRR R KRR RR R R Rk kok R dkok SRRk Fk /
iht tdisc( int, XUINFO%, XXRINFOx );

/RRREERERKKRRRRRRRRRRRRR Rk Rk R d kR kR Rk Rk R Rk Rk kR R Rk Rk koriork ok kkrkrkkkkork /

/% status = thook( ) : x/
/% [function] */
/% To check the state of hook switch. %/
/% [output] */
/* status : 0 ¢ Hook on X/
/% 1 ¢ Hook off X/

i

Y
H

JEERRERKRRRAAAEIRKRRKEKRRRRKRRRR KR KKKREEIRRRRRKA KRR KRR KRR KRR A KA KK KKKk /
int thook( void );
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1]

/xx******t*********x************x********x*****x****x**x*x***x**x**********x**/
tpb( nunber )

/% status =
/% [function] :
To request sending multi-frequency tone to Mcard

/*
/%

/%,

/%
/%
Ix

[input]

number : ’0

Toutput]
status

: 0
>0

”)1”’2’,13”’4”15”’87,’71,}8)’19).7§l,,*,

¢ conpleted nornally

. €rror
/***#*#**X*************************************#**ﬁ***************************/

int tpb{ char );

x/
*/
%/
%/
%/
%/
%/
%/

/x******zx**xx******************************x*x*xm*xwx****x*****w**x***t******/
/% callid = ddial( setup_para, xret_info, timeout_count )

/%
/%
/*
/%
/%
/%
/%
/%
/%
/%
/%
/%
VE:
7%
T%
/%
/%

[functio

nJ

To request originating a data call and be waltlng for the result
returned from Mcard.
This function is not completed until ¥card receives a CONNECT message
or the time-out count is completed.
When Mcard receives this request, it sends a SETUP message to the

netwo
(input]
setup_p

xrel_in

timeout_count

Toutput]
callid

rk.

ara

{o

<0

pointers of sending infornation eienme

in SETUP message
pointers of return data
timeout time { seconds )

.
.

call reference number

nts to be included

~> Y-card
-> Y-card

originating call is completed normally and call is

connected
error

*/
x/
*/
*/
%/
*/
*/
*/
®/
®/
*/
*/
*/
®/
%/
x/
®/
x/

SRR RRRE AR KRR AR AR IR R R R RR KKK KRR KRR RERERRKRRRK /
% . . B
int ddial( XXSETUP%, XXRINFOx, int );

JEEEREREREFRERERRERRRERR AR R Rk R ok ook Rk Rk ik ook kiook ko obkokokok /
daccept( user_info, xret_info, timeout_count )

nJ

To be waiting for an incoming data call.
This finction is not completed until Mcard receive an incoming call
or the time count is counted.
If Mcard receives a incoming data call before time-count is completed,
it sends a CONNECT message to the network.

nfo
nfo

timeout_count

/% callid =

/% [functio
/%

/%

/%

/%

/%

/% [input]

/% user_i
/% xret_i
/%

/* [output]
/% caliid
/%

/%

0 -7
>=0
<0

ee s o8

pointers of user-user information element
pointers of return data
timeout time ( seconds )

call reference number
call is connected
error or no incoming call

<- M-card
<- M-card

%/
%/
%/
X/
%/
%/
%/
%/
%/
%/
%/
%/
x/
%/
%/

/mmm;5mmnmmmmmammm&mmmmmmzmmmmmmmmmm&m&&mmxmmxm&&m&mmmmmmmm$mm&mm***$*********/

int daccept( XUINFO%, XXRINFO%, int );




/#**%*m*m*m*m&m;*m&m*l&s&&m&&*mmmm&;&mm%m*mm&;;m&xmm&*xm;;mlmmm&%*************/
i .

/% callid = dacptek( xret_info ) x/
/% [function] ) _ */
/% To check an incoming data call. %/
/% This function only checks an incoming data call and doesn’t wait. x/
/% [input] /.
/%  xret_info * pointers of return data - M-card %/
/% [output] ' - %/
/% callid ¢ 0 - 7 ¢ call reference nunber %/
v /% * 5=0) : ¥card receives a inconmnig call %/
/% *+ ¢ 0 : error or no incoming call x/

/A RRARE AR IRRI R RO RO R RR R R kokoksck /
int dacptck( XXRINFO% );

/******************K*************k****************X*********X*****************/

/% status = drefuse( callid, user_info ) x/
/% [function] */
/%  To request refusing an incoming data call to Mcard. %/
/% When Mcard receives this reguest before the call is connected, it sends %/
/% a DISCONNECT message to the network. %/
/% [input] ®/
/%  callid ¢ call reference number -> Y-card */
/% user_info : pointers of received user-user information %/
/% element <- M-card */
/% Toutput] %/
/% status ¢ >= 0 ¢ call refusal is conmpleted normally ®/
/% < 0 : error x/

/**x&%x&%w»&&&mmmmmm&xx;mmmm&m&mmmmmm&mmm¢$&$¢$mm%m&&mm&&;mmm&amm********&****/

int drefuse( int, XUINFO% );

V
i
' JRRkgkkkkkkkkkkRkkEK Kkkkkk '-"I'xxl¥¥*"=txx'¥'1“'xlm*m$$m$¥x$xm&55&&5*&m&$&&/
} /% status = dpermit( callid, user_info, xret_info ) %/
| /% [function] x/
' /¥ To request accepting an incoming data call to Mcard. %/
| /¥ This function is available after "dacptck™ function is executed. x/
l /%  When Mcard receives this request, it sends a CONNECT message to %/
/% the network. . %/
/% [input] x/
/%  callid : call reference number -> M-card ¥/
. /% user_info . pointers of sending user-user information */
/% : element -> M-card %/
. /% xret_info : pointers of return data <- Y-card */
/% Toutput] */
/% status ¢ >= 0 ¢ the call is connected normally %/
/% < + error ( the call is not connected ) x/

/**********Qtﬁ&*Q***Q*Q*Qﬂ**&*****kﬂ&*ﬂ*****&**Q***ﬂ*&*&*****i**t*************/

int dpermit( int, XUINFO%, XXRINFO% );
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/***8**************************X**********************************************/

/% status = ddisc ( callid, user_info, xret_info ) : x/
/% [function] . ! x/
/% To request disconnecting a call data to Mcard. %/
/% V¥hen Mcard receives this request, it sends DISCONNECT message to %/
/% the network. */
/%: [input] */
/% callid ¢ call refereace number -> M-card */
/% user_info . pointers of sending user-user infornation %/
/% ) elenent -> M-card #/
/%  xret_info : pointers of return data <- M-card */
/% [output] %/
/*  status . >= 0 ¢ the call is disconnected normally . ®/
/% < s error . x/

/******i{**S{**ﬂtﬂt*&*ﬂ*w*ﬂ*&ﬂﬂﬂﬂﬁi{*ﬂ& )k***i{**iﬂﬂ*itﬂ*iﬂks‘k*ﬂi{****R*k*i{ﬂ(**************/

Yot ddisc( int, XUINFO%, XXRINFOx );-

§
/**xm;&&mm%m&*&xmm&mmm;mammmmmmmm%mmmmm&&mmmmm&amm&m&am&m&m&m&mmm*************/

/% status = dopenr{ callid, xret_info ) ®/
/% [function] %/
/% To request opening a B_channel for data transmissin to Mcard. %/
/% [input] %/
/% callid * call reference number -> M-card %/
/%  xret_info . pointers of return data <- ¥-card %/
/% [outputl ®/
/% status ¢ >= 0 ! completed normally %/
/% < ? error x/
JEEREEREER RO R R AR R RR KRR IR R HEEEREEERRREKRREK A KRR RKKIKRRK /

int dopenr( int, XXRINFO* );

/xx5;&mm$5¥$m$$$6$$$$m$$53mmm$¢%$ FRRRERRRERRERRRRRRRPRRERRR R R AEN TR FIRIKRREKEK/
/% status = dopenw( callid, xret_info, timeout_count ) X/
/% [function] %/
/% To request opening a B_channel for data transmissin to ¥card and %/
/% be waiting for completion of openning. %/
/% To request opening a B_channel for data transnissin to Mcard and %/
/%: be waiting for completion of openning. x/
/% This function is not conmpleted until openning Beh is conmpleted %/
/% or the time-out count is completed. %/
/% [input] x/
/%, callid : call reference number -> M-card */
/% xret_info . pointers of return data <- M-card */
/% timeout_count . timeout time ( seconds ) x/
/% [output] %/
/% status o >= 0 ¢ completed normally */
/% { . error %/

/mlltmm$&5&mmm&&xm&x&mmxmmmm;%mmx*mmmmam&mmx&m;mm&mmmmmmbmmmma;&m*************/

int dopenw({ int, XXRINFO%, int );
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JRRRKKRRERERKAEEIK S ——————— T T T RS L
/% status = dcloser( callid, option, xret_info ) x/
/% [function] : */
/% To request closing a B channel for data transmission to Xcard. X/
/X [input] x/
/% callid : call reference nunber -> M-card */
/%  option : 0 : link close ) -> ¥-card */
/% ¢ 1 ¢ line close %/
/%  xret_info : pointers of return data : <- M-card */
/% Toutput] ®/
/% status ¢ 0 : link close is completed x/ -
/% 1 ¢ line close is completed ®/
/% <0 ¢ error %/

/g&xxxx--‘xxx-,x-xx;,--xx-;x-xx----x----‘x-xxx-‘x--xx-x-,-xf-,x,xg*g***g******/

int dcloser( int, char, XXRINFOx );

/*****************************X*******X*************************************X*/

/% status = dclosew( callid, option, xret_info, timeout_count )} */
/% [function] */
/& To request closing a B channel for sending data to Mcard. %/
/% [input] %/
/% callid * call reference number -> M-card %/
/%  option ¢ 0 ¢ link close -> M-card */
/% 2 1% line close %/
/%  xret_info ! pointers of return data <- M-card */
/%  tipmeout_count i timeout time { seconds ) %/
7% [output] x/
/% status ¢ 0 link close is completed %/
/% 1 ¢ line close is completed ) */
/% <0 error */

/*****m*m***mm***x***x*xx*x**x*x**x**x***x*x****x*xx*m*m******x***x******xx*x*/
5nt dclosew( int, char, XXRINFO%, int )3

/**********X************#**************X************************X*************/

/% status = dsend{ callid, length, c_buffer, xret_info, tineout_count ) %/
/% [function] . x/
/% To send the data and be waiting until data sending is completed or %/
/% time_out count is completed. %/
/x  [input] , ' */
/% callid  : call reference number -> M-card */
/% length + data length -> ¥-card %/
/%  c_buffer : pointer of sending data -> M-card %/
/*  xret_info * pointers of return data <- M-card */
/% timeout count : timeout time ( seconds ) x/
/% [output] %/
/% status o >= 0 U completed %/
/% <0 . error %/

/**xxxxx-'r-'-v---x-xin‘x:,xxxxnxxxyw--':xx-x-y xxxxxxxxxx W o2 3k 5% sk ok o k¢ 0ok K R R E K xxux/

int dsend( int, int, uchar¥, XXRINFO%, int );




- e

/#*****************************************************************8**********/

/% status = dsendin( callid, length, c_buffer, xret_info ) %/
: /% [function] . z */
/% To send the data. - %/
/% This function doesn’t wait for completion of data sending. x/
/% [input] */
/% callid ! call reference nunber -> ¥-card */
/%  length - . data length -> M-card %/
/% c_buffer { pointer of sending data -> M-card %/
/% xret_info » pointers of return data <- ¥-card %/
/% [output] : */
/% status ¢ = 0 . data send request is completed X/
/¥ status ¢ =1 ! data send request is not completed because of busy %/
/% <0 error %/

/**x**x****x*****************************x***********x***x*x***m*******x****x*/
.int dsendim( int, int, uchar¥, XXRINFOx );

JERRKRERKRKERRRRRORRRERRR KRRk kR Rk Rk kkkokkkgkkkiokkkiorirorkkkkk ok bk kiRt /

/% status = dsendcf( callid, xret_info ) h %/
/% [function] %/
/%  To check whether data sending 1s completed or not. %/
/% [input] x/
,/¥ callid ! call reference number -> M-card */
/%  xret_info . pointers of return data <{- M-card #*/
/% [output] x/
/% status': G ¢ conpleted */
/% 1 ¢ waiting ‘&7
/% <0 % error x/

JEEEEREEERREEREERRERRREERRERRREEKEERERRRAERRELIRREEK KRR RR R KR IRRARKA A KKk /
int dsendcf{ int, XXRINFOx )

/RERKRERRRAKKTKREREREKEKREORKRAKEKRKKKKEKRAKKKEKARKERRRRRRREHREREKK IR RFKEREKKRKK [

/% status = drec( callid, &length, c_buffer, xret_info, timeout_count ) x/
/% [function] */
'./%¥  To check whether Mcard receives data or not. %/
/% This function is waiting until any data is received or time_out count %/
% is completed. */
/% [input] ° %/
/% callid » call reference number -> M-card %/
/%  &length : pointer of received data length <- Y-card */
/% length <= 1024 %/
/% c_buffer ! pointer of received data {- M-card */
/% xret_info + pointers of return data {- M-card %/
/%  timeout_count ! timeout time ( Zeconds ) %/
/% [output] */
/% status + >= 0 ¢ receive data ®/
/% < 01 error %/

JRERKRREEREEERKRRRRRIAREER IR KA RIIR IR IR KRR RRKRRRRAAA IR LTI KK KEKEIRR Ak /
int drec( int, int*, char*, XXRINFO%, int );
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%

/*8#t***x******#****#**i&**x********$$$mmmm56&$$$$m$¥mm&l;m&&mm&*lxmxm&m&;maa;/
/% drecim( callid, &length, c_buffer, xret_info ) '
[function] :
To check whether Méard receives data or not.
This function doesn’t waite data receiving.

/%
/%
[*
/%
Jx
/%
/%
7%
/%
/%
/%
/¥
/%

Tinput]
callid
&length

c_buffer

xret_info

Toutput]
status

: call reference nunber .
* pointer of received data length
length <= 1024

0
1
<0

.
.
3
3
.

* pointef of received data

pointers of return data

receive data
no received data
error

-> M-card
<- M-card
<- M-card
<- M-card

*/
X/
*/
x/
*/
x/.
*/°

¥

%/
*/
%/
*/
x/
x/

/***gw&w&***tw*w*w***w*&***ww*&tﬂ*yy*wfw&wgw**t***wwwwwt&m*&w*ﬂm**************/

int drecim( int, int%, char%, XXRINFOx );

L3

JRRRRERRRR R R Rk Rkttt KKFARAK L KR KRHIKKKAK /
/% callid = pdial( cr_para, pret_info, timeout_count ) %/
/% [function] %/
/%  To request originating a packet call to M-card, and %/
; /% be waiting for the result rsturned from H-card. . %/
/% This function is not compieted until Dch packet path is establised %/
/% or the time-out count is completed. ®/
{ /% When Mcard receives this request, it sends a CR packet to the network. %/
/% [input] %/
/%  cr_para : pointers of the parameters of a CR packet to be send %/
JSE -> M-card ¥/
/% pret_info ! pointers of return data <£- M-card */

/%  timeout count : timeout time ( seconds ) ®/5 =
/% [output] X/
/% callid ¢ 0 - 7 3 logical channel number of Dch packet x/
/% © >=0 . Dch packet path is connected x/
/% t <0 ¢ error %/
FRRKEAKKKKKR /

/*********************X********************************************

int pdial( XPCRPARA%, XPRINFO%, int );

/Q*xxixxxxxxxxxxxxxx!xxx xxxxxx FHEREEEKKEKEKKEKKEKKK WRKEEEKEKKAEERKEKKKEKK

/% callid = paccept( ca_para, pret_info, timeout_count )
[function]
To be waiting for an incoming packet call.
is not completed until Mcard receives an incoming packet
tine count is counted.

/%
/%
/%
/%
/%
/%
/%
/%
/%
/%

This function
call or the

[input]
ca_para

pret_info

tipneout_count

[output]

ce o

pointers of return data
timeout time ( seconds )}

: pointers of the parameters of a CA packet to be send

-> M-card
<- M-card

kkdokkRkkkRkR KRR/

x/
x/
*/
®/
x/
x/
*/
x/
*/
x/
*/



logical channel number of Dch packet x/'

/% callid 2 0 -7
/% : >=0 : Dch packet path is connected %/
/% <0 < error i %/

/*gxx***x**x****x****#**xx#x****xxxx**3*****x**#x**x******mx***x*xxx**xxx*****/‘
int paccept( XPCAPARA%, XPRINFO%, int )3

.
/**KKY\&%’F**&*%*55*1&’555’5*’5*%5&)M‘FJMFIRW-KFMm‘%l‘l‘Z-%’FH’-’FR"FKI-’!‘K!‘K’K’KM***BX-l*l**&l&*l***/

/% pacptck{ pret:-info ) %/
/% [function] */
/% To check an incoming packet call %/
/¥ This function only check an incoming call and doesn’t wait. %/
/% [input] %/
/% pret_info * pointers of return data : <- M-card ¥/.
/%, [output] %/,
/% callid ¢ 0 - 7 : logical channel number of Dch packet %/,
7% ¢ »=0 : CN packet is received x/
/% : <0 ¢ error %/

JERRRKKEIRREFRKKEIKKK -x,xxxyxxyxxxxxx,,xxxx,;1-xlyxx;xyxxxyx,kx‘xxx¥*********$*/

int pacptck( XPRINFO% );

/**mxmmmmmm&m%mmmm%mm&mmmmmmmmm&mmmm%mmm%m*mmmmmmm*6&&*&&&&*%&&&*mm&**********/

/% status = prefuse( callid, cq_para, pret_info ) x/
/% [functionl ®/
/¥  To request refusing an incoming packet call to Mcard. %/
/% ¥hen Mcard receives this request before “ppernit” function is not %/
/% executed, it sends a disconnect nmessage to the network x/
/¥ [input] . %/
/% callid : logical channel nunber -> M-card %/
/% cq_para . pointers of the parameters of a CQ packet to be send ®/
/% -> M-card */
/%  pret_info : pointers of return data <- ¥-card %/
/% [output] %/
/% status : 0 ¢ Dch packet path is disconected normally %/
e <0 ? error */

AR R R R R RRRRORR R R R R KRR RKRRARARIRK /
int prefuse( int, XPCQPARA%, XPRINFO% );

/**3**********8**********************************#****************************/

/% status = ppermit{ callid, ca_para ) */.
/% [function] x/
/% To request according an comming call to Mcard. %/
/% This function is available after "tacptck” function executed. */
/%  When Mcard receives this request, Mcard sends CONNECT message to the %/
/% network. %/
/% [input] %/
/¥  callid * logical channel number -> Y-card */
/* ca para . pointers of return data -> M-card %/
/% [output] */
/% status ¢ 0 3 Dch packet path is connected nornally %/
/¥ <0 ¢ error %/

T
int ppermit( int, XPCAPARA% );
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/g?li; xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 3*****3{*&***ww**w*wtw***u&n*gg*ww*w**w*** /
/% pdisc( callid, cq_para, pret_info ). : x/
/% Efunction] */
/% To request disconnecting a call to Mcard. %/
/%. When Mcard receives this request, it sends a CQ packet the network. %/
/% [input] %/
/% callid : logical channel number ) -> M-card */
/% cq para . pointers of sending information elements %/
/% . : included in CQ packet <- M-card */
/% pret_info I pointers of return data <- M-card ¥/
/% [output] : */
/% status ¢ 0 : Dch packet path is disconected nornally %/
/% <0 ¢ error ] */
/REKERRRRRRRRKEREEE R RIRR IR KR ARRRKRERKKERLRIRE TR RRRRRRK SR RERKEEKKRKK /
int .pdisc( int, XPCQPARA¥, XPRINFOX s

JREERRERIRIHRRRRRRRLRRRRR R K KEKKRKERERRRERHAERRIARKRERRRKKK K KRKKKAAK KKK /
/% status = psbuffck( callid, pret_info ) %/
/% {function] : %/
Jx  To check the packet sending buffer. x/
/% [input] %/
/% callid ¢ logical channel number -> M-card */
/x  pret_info : pointers of return data <- M-card %/
/% [output] */
/% status o > 0 & sending buffer is not full %/
/% 0 ¢ all the sending buffer is busy %/
¥ < 0 : error %/
SRR KRR ROk RO KKK KRREK KK%/
int psbuffck( int, XPRINFOx );
/*************************X*****mmx*'*-‘"=“'x'l‘-"‘“x"‘*"xX$xm$&$&m&%mam/
/% status = psend( callid, length, p_buffer, option, pret_info ) ®/
/% [function] x/
/% To send the data through the Dch packet channel and don’t wait for %/
/% completion of data sending. x/
/% [input] . - %/
/% callid : logical channel nunbér - -> M-card */
/% length . data length -» M-card %/
/% p buffer . pointer of sending buffer -> M-card %/
/%  option + 00N : there is more data to be sent -> M-card %/
/% 01H : no more data %/
/% pret_info : pointers of return data - M-card %/
/% [output] */
/% status ¢ 0 : completed normally %/
/% 1 ¢ sending buffer is busy x/
/¥ < 0! error x/

/***************x*******************x****************************x************/
int psend( int, int, char¥, char, XPRINFO¥ );
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OSSO ——————— L .
/% status = prec( callid, &kind, &Length, p_buffer, pret_info, Qimeout_count)*/

/% [function] - . x/
/¥ To be waiting for reception of a DT packet or a IT packet. %/
/% This function is waiting until Mcard receives DT packet or IT packet */
/% or time_out count is completed. x/
/% [input] %/
/¥ callid : logical channel number -> M-card %/
/%  &kind : pointer of received packet type - <~ M-card %/
/% kind = OOH ¢ DT packet ' %/
/% 01H & IT packet ' */
/¥  g&length ¢ pointer of received packet length <- M-card */
/x  p buffer ¢ pointer of receiving buffer . <- M-card ¥/
/%  pret_info : pointer of return -data . <- M-card %/
/%  timeout count : timeout time ( seconds ) x/
/% [output] , %/
/% status ¢ 0 : completed normally x/
/% < 0 ¢ error x/

/***;*%‘*5‘**5**55&55‘**6’5’55**5*%*5 575**5%5&5***55‘755***‘**&**5*&*“3**%5*‘5*’5*/
’ k

s . ) 1 3 y

int prec( int, char, int%, char¥, XPRINFO%, int >y

4

/**mmmm&mmmm$m&mmmmmmmm$$$&m&&mm&m&mmmmmmmmm&mmmmm&mmmmm&x*;ammmm******#******/

/% status = precim( callid, &kind, &length, p_buffer, pret_info ) %/
/% [function] */
/% To check the received D channel packet data. %/
/% This function dosen’t vaite for receiving DT packet and IT packet. %/
/% [input] */
(% callid ¢ logical channel number -» M-card */
/% &kind ¢ pointer of received packet type <- M-card %/
/% kind = 00H : DT packet %/
/% 010 ¢ IT packet %/
/% &length : pointer of received packet length <- M-card %/
/% p_buffer :© pointer of receiving buffer <- M-card %/
/% pret_info : pointer of return data <- M-card, %/
/% [output] */
/% status ¢ 0 ¢ receive data . */
/% 1 ¢ no received data x/
/% <0 : error : %/
/**x***x**************x**x******m**xxnx‘xx----------n-----x--x‘iiii ----------- /

int precim( int, char%, int*, char¥, XPRINFO* );

/X#Kmx;&x*lmx&&&;&mmm&5mm&$m&&mm*m&m;xsmlmmmmms**&*****t***********#****#**#**/
/% status = psendint{ callid, length, p_buffer, pret_info, timeout_count ) 7

/% [function] */
/x  To send a IT packet. %/
/% This function is waiting until IT packet sending is completed or %/
/% time_out count is completed. %/
/% [input] */
/%  callid logical channel number -> ¥-card ¥/

/% length * sending packet length ( *lengrh < 32) <> M-card %/




/x  p_buffer & pointer of sending packet data -> M-card %/
/¥  xret_info : pointer of received information elements <- M-card %/
/%  timeout_count & timeout time ( seconds ) x/ .
/x  [output] x/
/% status ¢ 0 : conmpleted nornally */
/% <0 : error %/

/**m**mmm&m&mn;mmmw;mbm&mmx*mm&xxx»xmxxm;xx&mm&&&mmmmxmx&xmmxmmm&m&***#*******/

int psendint{ int, int, char¥, XPRINFO%, int )3

/********************#******************************************************X*/

/% status = scopen( ins_file ) x/
/% [functionl] %/
/& To read the system data from the system and send it to Mcard. x/
/%  After this function is executed, PC.can access to Mcard. %/
/% At the start of communication, this function nmust be executed. %/
/% [input] x/
/% ins file : pointer of the system file name %/
/% routput] %/
/% status ¢ >= 0 I completed nornally : ®/
/% < Q¢ error %/
JREKEAKREARRIT KK KRR KKK KRKEKRRE KK ERREKI AR KA RRKKK KKK AR K FRRRRRAKKAH KRR /

int scopen( char¥ );

/**wwwwwﬂwywywyw*wyﬂ*ww*wtmw*wwwwwxwwy**t*m*w&&w*w&*gwww*w*w*&*x******g*******/

/% status = scclose{ )

/% [function] ®/
/% To deactivate Mcard. x/
/% If this function is executed, PC can t access to Mcard, until "scopen” ¥/
/% function is executed -again. x/
/% [output] %/
/% status o >= 0 & completed riormally ‘ ®/
/% < 0 : error &/
JEREKEKRRERRKRIRKERRRFERRRIKKE R R R RRRRRRRFRK KEKEIRKKKKKKKKK KRR AR KKKRK KKK KKK/

int scclose( void )

/xxry--,,,x--x,,-‘-,xx-x--,-x-x,---x--x---g--,, ...... -,g,.-x--,x;gxggxxxmggmg*/

/% status = sreset( ) : %/
/% [function] : x/
/% To reset Mcard %/
/% If this function is executed, PC can’t access to Mcard, until "scopen” */
/% function is executed again. x/
/% [output] x/
/% status § >= 0 : completed normally X/
/% < 0 : error %/

/*xxt******x**x**x**********x*x***********x***zx**x*x**x***x******x*********s*/
int sreset{ void );

*/
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/**l‘ll’l‘*ll‘$¥¥$¥¥¥l$H‘l‘&l‘lm&%lﬂ"ﬁ*&’hlﬂﬁKK&R‘&K&E**K’BK***&&K&‘%*&**l*ll‘*****&*l&lllﬂl‘&/

/% st
/% [

atus = ssense( callid, class, xret_info, pret_info )
function] :

/% To check the call status of Mcard and the the status of data

/4
/% [
/%
/%
/%
/%
/*
/%
/%'
/%
/%
/%
/x [
I%
/%
/%
/%
/%
/%
Sy
/%
/%
/%
SE
/%
/%
/%
/%

transnission of Mcard

input]
callid * call reference number or logical channel nunber
class . pointer of class
*class = 00H : undesingnated
01H : telephome ( speech or 3.1kllz audio )
O2H : unrestricted digital '
03H : Dch packet
xret_info : pointer of received information elements
of circuit switching
pret_info ¢ pointer of received information elements
of packet switching
output]
status
status & 0x40 = 0 ¢ Mcard is connected to line
1 ¢ ¥card is not connected to line
status & 0x3f : call status ( circuit switching )
= 0 ¢ NULL
= 1 : outgoing cal
= 3 : outgoing call accept
= 4 | call delivered
= 7 ¢ alerting
=10 : active

=11 : disconnect request
=19 : release request
¢ Rno ( packet switching )
status & Oxff ¢ NULL ( circuit svitching, speech )

-> ¥-card
<- M-card
<- M-card
<- M-card

LAPB status number ( circuit switching, data )

Pno ( packet switching )

*/
*/
*/
X/
*/

x/

%/
*/
*/
x/
*/
%/
*/
*/
%/
®/
x/
®/
*/
%/
%/
%/
%/
x/
*/
%/
x/
®/
x/
%/
%/
x/

/%% ERKREEKRRKERRRKERKR IR KR RRRRRERE Rk kkkkokiopckkkkokkkkkkiokdorkkk ik *****X***‘.** /

int

char
uchar
uchar
char
char
«char
char

int

int

ssense( int, char¥, XXRINFO%, XPRINFO% );

ins_file[1024]; /% character string for scopen
c_buff[2048]; /% data buffer for circuit switching
p_buff[256]; /% data buffer for packet switching
probuf{ 80 J; /% print out buffer

snsbuf{ 80 1; /% sending message buffer

rosbuf[ 80 I /% receiving message buffer

promes[ 80 1} /% pmessage buffer to be printed out
callid[ 4 1; /% call reference number

/% callid[ 0 1 : speech
/% callid[ 1 ] : C.S. data
/% callid[ 2 3 ¢ packet
/% callid[ 3 1 :
length; /% data length

x/
*/
x/
x/
*/
*/
%/

*/
%/
*/
®/
x/
%/
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¥

/% return data for circuit switching and packet switching
char  pcadd[33]; /% called address

char  pcsubadd{21]; /% called subaddress

char pgadd[33]; /% calling address

char pgsubadd[21]; /% calling subaddress

YUINFQ puserinf; /* user_user information
/% return data for circut switching

XXRINFO xret_info; o

char  option; /% option of Bch function

XCAUSE pcause;
XCHARGE pcharge;
char pchannel;

/% return data for paqket svitching

XPRINFO pret_info;

char kind[1]; /% type

/% SETUP data for circuit switching and packet switching

char scadd[323]; /% called- party’s address
char scsubadd[21]; /% called party’s subaddress
char  sgadd[33]; /% oun address

.char  sgsubadd[21]; /% own aubaddress

/% SETUP data for circuit switching
XXSETUP setup_para;
XKEYPAD setkeypad,

'YUINFO setuinf

rX SETUP data for packet swiching

XPCRPARA cr_para; /% CR

XPCAPARA ca_para; /% CA

XPCQPARA cq_para; /% CQ

int ppktsizel2]; /% packet size

int pwndsize[2]; /% window size

char pthrough; /% through put class

char pdiag;

int status;

int timeout_count;
int i, e;

char  file_name[41];
char Xp,

char ¥path;
char wk[2561;

FILE xfp, *fopen();

long int len, count,countr;
int handle,s,sr;

uchar k;

x/
%/
%/
x/
%/
X/

*/

*/

x/

x/

%/
%/
%/
%/
%/

%/

%/
X/
%/
%/
%/
%/
%/
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tdefine _

MCARD 1

/%, $$$$$$$$$$w$$$$$$$$$$$$$$S$$S$$$$%$$$$$$ x/

/¥
/%
/%

M-card64 Libr. ‘header

*/
*/
x/

/% $88358555550555585588855058885R58ESS8E8S */

typedef

typedef

typedef

typedef

struct XKEYPAD
{

int length;
char kpadinfol32];
} XKEYPAD,

struct XUINFO
{

int length;
char protid;
char userinfol[129];

Y XUINFC;

struct XCAUSE
{
int lengths
char causel?l;
} XCAUSE:

truct XCHARGE

o~~~

int length;

long intcharg;

char fracharg;
7 XCHARGE;

/
/%

5%

/%
VS

/%
/%
/%

data Jength */
key pad infornmation element ¥/

dat length %/

L R Tt
nIornaticn %/

datz length %/
location of cause x/
data length ®/
charging %/
charging %/

/*********X**********************************/

/% call originating parameter
JRRERERRIORELK IR KA RKKRRREREIEAR KRR ERRFRFRRIRK /

typedef

struct XXSETUP

{
char far %pcadd;
char far *pcsubadd,
char far %pgadd;
char far #pgsubadd;

YKEYPAD far *pkeypad;
XUINFO  far #%puserin{,;

} XXSETUP;

/%
/%
/%
/%

/%
/%

%/

code nunber destinaticn address
code number destination sub address
originating address

originating sub address

kev pad information element

user to user information

x/
x/
x/
x/
®/
*/
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/**munk&w*x**tﬁ*ﬂ*g**&mk*mmw&sw;kw(wmww&*wt*w&w:&ww*&**wkﬂ*/

/% return status of code control for ciruit switching */
/g**************&*x********m**m**x********ﬁ******x***m****/

typecef struct XXRIKFO

{
char far *pcadc: /% code nunber destination address ®/
char far *¥pesubadd) /% code nunbér destinalion sub address x/
char far *pgadd; /% originating address x/
char far %ogsubadd} /% originatiny sub address #/
YUINFQ  far kpuserinii /% user Lo user information 5/
XCAUSE  far *pcause; /% cause indication %/
) XCHARGE far *pcharge; /% charging %/
' char far far *pcHannel; /% B charnel nunber used %/
} XXRINFOS
ok RIS H KRR RRRRRRREAA KRR KRRk Rk / i
/% return status of code control for packet svitching %/
/RHRRERKARIRR R RRI AR RIRR AR R KRR HE B HIORARFORA A gk /
*typedel struct XPRINFO A
f (
char kind; /% type of call
%/
char far %pcadd, /% pointer of called party number
(address) */
t char far *pcsubada, /% pointer of called party nunmber

(sub address) %/

char far %pgadd; /% pointer of calling party number
(address) */
char far *pgsubadd; /% pointer of calling party number
; (sub address) */
XUINFQ  far *puserinf; /% user to user information
%/
int pktsizel[Z7]; /% packet size
int wndsize[2]; . /% window size
%/
char through; /% throughput class
%/
char dccause; /% cause of disconnect
x/
char rscause, /% cause of restart
%/
char diag; /% diagnostic code
%/
char kakin; /% charging
%/

} XPRINFO;
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»

typedef

typedef

typedef

struct XPCRPARA

{

char
char
char
char
YLINFG
int
int
char
char

} XPCRPARA;

*pcadd;
#pcsubadd;
- %pgadd;
*pgsubadd)
*puserinf;
- %ppktsize,
¥pundsize;
far ¥pthrough;
rsvcharge;

9}
-y

=t

me)aim

-3’&5kh 4y by by bh
Al
ot

-y
o
e

struct XPCAPARA

{
XUINFC
int
int |

char
} XPCAPARA:

far ®puserinf}
far %ppktsize;
far *pwndsize;
f

ar #pthrough;

[

struct XPCQPARA

{

char

char

XUIXFO
7 XPCOPARA:

cause;
far #*pdiag;
far #%puserinf,

—~
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