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ABSTRACT

In this project we develop a system for students to inquire the information about their
academic evaluation over the phone. The information includes the grades for each course, the average
grade for a particular semester, and the average grade for all semesters. The software was developed
entirely using Java together with the Java Telephony Application Programming Interface (JTAPI) in
order to be able to install the program on any platform with Java Virtual Machine (JVM) and JTAPL
Base on our experiments, we have successfully used this system both with the telephone system with
PABX and without PABX. On both occasions, the system was able to response to the requests
regardless where the call was originate from. In short, our system is capable of handling all the real-

world requests.
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CRAETE TABLE <table name>
(<column_name 1> <data_type>  [NOT NULL][UNIQUE],
<column name 2>  <data_type> [NOT NULL][UNIQUE],

<column name n> <data_type> [NOT NULL][UNIQUE],
[PRIMARY KEY (column name),]

[FOREIGN KEY (column_name) REFERENCES table name] );
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ALTER TABLE <table name>
[MODIFY] [<column name> <data_type>,]

[ADD] [<column_name> <data_type>];



2.4.1.3 msaumbasenaingudelya (Drop Table)
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2.5 JDBC (Java Data Base Connection )
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2.7 Java Telephony API (JTAPI)

Java Telephony API (ITAPI) (i1 interface f¥201n 151001 115005311111 object-oriented

o o { g 4 T
dmsumsou ldsunsuiilu computer telephony ﬁs}J’JEJmB'I Java ‘Nﬂ%ﬂﬂﬂ?’f’)ﬂﬂ@ﬂﬂjm class

uag interfegei‘ﬁrljgﬂif%ﬁ’mﬂu Jav&tcnsion package?;ich?%% }a;x.*i Iﬂt; JT?H qhuau
Andofiegsenalusunsy fuszun nsdnd

ITAPI arfvayumsiauvesdld ldedianieuna é';':msei;fqﬁ‘?mu1 call center application
lilautarinoenuuy web page %ﬂﬁsjﬁﬁﬂﬁﬁﬁﬁuuﬂh‘ﬂ‘)‘ﬂﬂllﬂ’]iL?Uﬂ%’lﬂu’ljfl.luﬂﬂﬂﬁﬁ‘li‘i (first-
party call control) HaSHUVYAAANIY (third-party call control) JTAPI Qﬂaﬂmmumlﬁﬁﬂﬁ’ms
@ouTlsunsuiianuionas bidudou odwlsinm JTAPI Afslgudnuuziidwadisi g
Tuntswann Talsunsuiislu computer telephony Aiaaududon'ld

Tunnudlue3wda Java Telephony APLilunguuee API 1agazil core API FluSms
gﬂunuﬁugmmaqmﬂmﬁ’%‘iﬁuazﬂmﬁuﬂ’ﬁsﬁmﬁmmTmﬁwﬁ 1 139 Ingdm mssy
Tnsswl Shudu Tao core API gndonsoudas API duq AlFUSMsqaieade Ay
Snuasmmzaa ST 151 call center iiludy TauTnstard199e9 core HAT package B9 92
B5UNUNIND

application ﬁﬁﬂu‘ﬁ’uiﬂﬂl% Java Telephony API ﬂsj‘lm’ nnsoldauldlunae platform
wazszun Insdniiunndeiuld Snvadeanunsamansudy computer telephony API 1111
5'11!“] 18 190 Sun Microsystem's SunXTL, Microsoft and Intel's TAPI, Novell and Lucent's TSAPI
1ag IBM's CallPath (iud

2.7.1 aoilnanssuues JTAPI

o ¥ £ Y o dada A 1 A d ! @ A 1A
JTAPI €113 0U1 1‘1]1‘15»1114 1913’1\’111453}'1’1_]IVI3ﬁw'ﬂ'V’Ill!ﬂﬁﬂ‘ll”IUﬂLﬂuff')uﬂ’JlLﬁgLﬂiﬂﬁnﬂﬂ

¥ oA L

dhimssaz aunsovhaudwgduuovesssun Insind 18 etz ls ﬁﬁaﬂmﬁnﬁﬁﬁy JTAPI
181¥nnudRaludeanilaonssy 2 w fie
1. JTAPI Peer
2. Core Plus Extension Architecture
2.7.1.1 JTAPI Peer
mswa ldsunsuves JTAPI ﬁ’]?’f%‘ﬂi%ﬂﬂi‘ﬂ?ﬁ?‘iﬁﬁmw131%185]\11:!’:‘14Qﬂ1‘§81ﬂ’5'|
peer A20819U09 peer °lui$nu'lmﬁ'wﬁ WU PBX systems, media servers, call center servers ﬁju
A "Aﬁ\‘l JTAPI, standard Java APIs and the JVM (Java Virtual Machine) gugﬂﬁmm%fuﬁﬁauuu
; ’ ’
yoaszun Insdnn Asg1ii 24 Taw peer Muuansdaszvvlfiiansuay hardware voegiluuniu

uag application 1NDRMANTAVES peer FuMIMslonTUsunsufanen JTAPI uag JVM
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~ Platform’
= = Reert) =
| Hardware/OS

1/ 2.4 U3 JTAPI Peer

St

v v
Tugu 2.4 sfunaasliiitudennbidudou, gadfey, uazuunumives ITAPI lums
¥ 4
WannTdsunsu ud JTAPT Lildgn$daegiieagaluuuiivindy j1uuuues JTAPI peer ansad
= A 1 &4 = a4 '
telephony API 71ti1131A5 3 1UA1IHUY 15U TAPL, TSAPI w30 API fignidout Tnmmng igu
Nortel Networks Meridian Link, IBM Callpath , Lucent Passageway E’JM?JQ?’]”JU‘].@S{ ﬁ'\‘lgﬂﬁ 2.5 Tag

3
JTAPI 91971881 API iHanil

amilaonssuves ITAPI dseygnald ITAPT annsahiamluanizuiadenfiogaieh

fu'ld Kagalfi 2.6
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| Client Telsphony Platform
=5 (“Peer”) =1

Java Remote
Method Invocation,

CORBA,

Telephony Protocol (e.g TCAP, IT¥).
Proprietary Protocol

- Java Lelephony Server:

2.71.2 Core Plus Extension Architecture

g ° o Ay P =2 3 A P
Wumsiimuadngg package Mlosnganuaastantnves core 1 JTAPI o
Y Y o Y a d o 2 A P
wsoaziila Taonihinves core 92 lRuSmsMvItunhivesaumzasnlussuumsSonen
uuUYAAaNTe (two party call) d1135U application NABINISANMI Insniomsnrugumsiva
vosdoyn v ldTaumaiiy package fiumooeninninnsindery core  Tawsaweglumsdou

iuAnuee ITAPT Elumileunnudesns fagili 2.7

Call Control
Extension

Private Data
Extension

Future
Extensions

E‘I.Iﬁ 2.7 8R4 Core Plus Extension Architecture
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= Wy Yo w 9 A ™ '
package nvyIyaanNUN lil lﬂi]’lﬂﬂ!.ﬂ?ﬂgﬂ'li‘llﬂ'lﬂﬂﬂﬂll'lﬁ!‘lﬂﬂu’]ﬂluﬂ%‘q‘ﬂu‘u&ﬂ core 1M

u’.: 1 o A 1 1 { A i ] 19 1 {
W ualuanntuasa package daulnajuoeniives core waziiumyhii laolailyudhily

Tagifuued core 19U media package 11 ITAPI 1.3 dunsoviain Tag'lidordesiv core

272 Packages Y94 JTAPI

& ' { '
Java Telephony API ﬂ‘i&iﬂﬂ“lﬁmmﬂﬂi}m]m package AROUAWNYN Java LA package

wlfuimsludaummzveanthiidmsuzlinnves computer-telephony application  1auns

Wann TilsunsuTae JTAPT daulnajsinesdesms core package 891 package e dhua iy

a w o A w
@3 Tums¥an telephony server Naztfion package AerfuayuzaluuuLag hardware Y0453V

3 [ k4 [ ]
package NINUAYDY JTAPI ﬁﬂﬂiﬂﬁ?ﬁﬂﬁ?’uﬁ%ﬂ javax.telephony Tae package Afmua’ll

b
Tu JTAPI 1.3 3id4il

v E [
M3199 2.2 UAAS package Naruanivua 131y JTAP 1.3

Core package

javax.telephony

Call Control

javax.telelphone.callcontrol

Call Center

javax.telelphone.callcenter

Media

javax.telelphone.media

Mobile

javax.telelphone.mobile

Phone

javax.telelphone.phone

Private Data

javax.telelphone.privatedata

2.7.2.1 Core

< ] 3 1 @ 2lq = W ] A
javax.telephone package 1139 core package Lﬂuﬁ’suﬁ’ﬂﬂ‘ﬂi‘]ﬁlﬂﬂﬂﬁﬂﬂﬂﬁ?ﬂﬂﬂ”}

a 1 g wa g kY v v 3
TSms Tasesefiugmvesgluoums Insuazquautifdesduves Tnsdws Taogaimnifman

s/ s/
=i %

o o v d a1 . . iy v
fiswiamsnaInsdned, msfuInsdmit uagmingamsdnde telephony application 1'l1ifiaau

b ] i [
LY ar 1 ar o 95 LI L LE: 3)
dFudouinerdesnsldifios core package iniumi1 U lFluamumanin Taslidesnmsnoades

@ = A
AUTIUDSIDYAVDN package DU
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core package sznoudan
an A
. 'Jﬁﬂ'l‘iﬂ'.l'ﬂﬂuﬂ'lii“l’lﬁ'ﬂuﬂ'lu

O createCall()

O connect()
O answer()
O disconnect()
o mrmamnsodmivudazIsmemant
o malavunlasves st W lURRAMINMAMseTHas i
2.7.2.2 Call Control
javax.telephony.callcontrol package Y81811910 core package Taaldusasluns
m‘uqumﬂmﬁﬁﬁﬂmuﬁmnm'c;raﬂﬁ?uuasﬁswamﬁaﬂgﬂuumm state Tuns Tnswndu Taodity
Auauiams ns &ail
® conference calling
® transfer
* forwarding
® call hold
° call join
® message waiting
® do not disturb
® call park & pickup
2.7.2.3 Call Center
javax.telephony.callcenter package AT RERA0) application “ﬁ‘fl’ﬂ MNUABINS ﬁ%s
venifeafiuszy call center Tnogarrudansudhulumsnauguszan call center Aflvtalng
dathavesgueniias 18un
® ACD agent support
®* Routing
®  Automated Call Distribution (ACD)
® Predictive Calling

*  Application Data (associated with telephony objects.)
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2.7.2.4 Media

javax.telephony.media package THuSms application Iianuennsalumsls

media stream NABIMITUMS ITN3fMT M5V ITAPI 1.3 19 media APT wuu sl Inomsifinsie

Zn- gyt v - ¥
aziduAved  ECTF S.410 1u version il ldgnesnuuumnldfinnuauyselifioszsnunuil media

package fifmua'l3lu ITAPI 12 TaoozihintsSugaalinnves ECTF ved CTI server fentug
multi-vendor application wazmsianinens luannzwaden uafdeensarau lduuaniie
windeuitiigldnudend Tavimansis object-oriented API AfUfUFINOY ECTF $.100 API
agau

media package Y949 JTAPI 1.3 &ui‘i’fﬂﬂﬁ]ﬂﬂﬂﬁum80ﬂ§ﬂﬂ1ﬂiluﬂ1iﬁ€]5
1AU3AS media service 115y

® Players

¢ Recorders

® Signal Detectors

®  Signal Generators

Tavsauliimsdiuninens Tnae il lugaeiaves ITAp 1densnens

o
A3 fax server LAY automatic speech recognition ‘Elgrlu JTAPI 1.3 {170

class 1911147 14 media package Y99 JTAPI 1.2 gnunufide JTAPI 1.3 Tau media

b T 1
1y A A

o vy ] BRI 9 [ £ 5 [ 5 Qs
package 1miil lafmualvdinawmiledr Lifiyendeun oyana linaaes package ags i

9 g ] =y ﬂ!l.
fmsurnanmslasuulag

2.7.2.5 Mobile

Q.

javax.telephony.mobile package ‘lﬁ‘i_l?m‘iﬂﬂlﬁ wiandeamsdmiu application
A o o A A oA i o SA A 1
‘Vlﬂ'l\ﬂuﬂuiﬂﬁﬁ‘l‘l‘l’]?]@ﬂ wmnumsmwim ANNHBND mobile package V8182NUIIN core
P w A P o _—_

package Tﬂﬂ?]ﬂu']'ﬂlﬂﬂ?ﬂﬂlﬂﬁﬂ‘mﬂiﬂSﬁﬂ“ﬂllﬂﬂﬂ AU

® Mobile Call Control

® Mobile Network Access and Control

®* Media Services for Mobile Applications

¥
suluunves InsAnsieniuayu application marfininmsdusmsves JTAPI
@ o s

TaaInsdnviletedesauis

® Individual mobile telephone sets (wireless)

® Individual mobile data-only devices (pagers)

®* GSM, TDMA and CDMA mobile stations
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2.1.2.6 Phone
javax.telephony.phone package vou i application muanqmﬁnﬁ'@iuﬁ 2A1

A o o ar = .
physical Y93g1/n3al hardware Y03 Insdnyl lumsannezefueds erminal Wumiloumssa

v
M9 aeil

° buttons
° displays
®  lamps

®  ringers

® hook switches

® speakers

® microphones

2.7.2.7 Private Data

javax.telephony.privatedata package vould application @ unsndane lnoasanude
yan01d hardware switch Tﬂu%’mgamﬁﬁrgnlfﬁu‘lﬂiafr%’ 1999 switch tipfiazhmsidenmsii
JMURWIS B3 application 37N 149 package 1{1umisﬁuf{’fay,ahliﬂud’mwﬁwm object 1u Java
Telephony API

2.7.3 Call Model

g/ 1 s 1 e
call model Ysgneunw daunan 6 daulumsnrugunms Ins, mamseollums Insuaz

3/
=1

ﬁ; Q é =3 o
ﬂﬁ!."v‘lliﬂ'J'illﬂTlJ'liﬂthalgﬂiJﬂ"lii'ﬂ'i “ﬁ\iﬁ'liJ']‘iﬂ?J‘ﬁ“U']Ullﬁ'ﬂﬂ
2.7.3.1 Core Objects

call model 111911 ITAPT WszRondvdamlumsniuquasIng 6 dau fe

®  Provider
e (Call
®  Address

°  Connection
¢ Terminal
® TerminalConnection
] dy o 3q g/ 1 3 =
Tay object waniignimualildly core package 1dng object WULHAAID
{ 1 a o & 4 a =
physical 138 logical NiagaseluszuyInsdnn 9aiseaefves call model ABMIBTUBHINTG

[ d qy o g/ r @ d . 1 ci’,d -~ 3/ Y] 1 A 1
InsAnuazyadugaiinuadeatums Insdnwi object mariilinnuingadesdudiudug Tima

1
@ = A

g 4 yyq. A
Tanmaniia dseFane 1310504 core package
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Conneclion AW \ 3

i ® =
1 l! i
Addross §i—h (
& %4
r

fa Ti Inal R
[_n]] Cor?rrxl:cains [[.Q—

Origination Terminal Destination Terminals

gﬂ‘ﬁ 2.8 11e71A9 JTAPI call model Liag object (él"l\iﬁ“] 144 call model

2.7.3.1.1 Provider

& =1 @ e B . =
Provider tiludunuvesllsunsuindly service provider #19AILRUNIT

= 1 [ @ d a o & =
AARo PBX NU server, INIAWWN/fax card 1UABUNWIADS W3oma 1uladluseuy computer

1 T o d
networking 15 1P Tay Provider szdougilinnvesszuudesvesInsinn uazeygald Java

application Uagapplet MsAndeiuszuudosyes Insimy luglnsaindludasznndmdus

2.7.31.2 Call

= sy ) 3 ' . ” 9t
Call ueraanans Insnims lmaveadayassnang service provider HaZHN

= 1 v o d kY K S £ = ¥ £
HamsmwlunsIns msInsAnndsznoudae Call object 1ag connection HIVEVINNINT

4 ' P . o dg
connection 118 194 111UV two-party call 313 Call object tazdos lumsiszaumniaInsdwnin

= . A P A4 Y o &
PLUNU connection IDUINNIVUNYIVBINUHIUN
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2.7.3.1.3 Address
Address object waasdannomy Insimn uny logical endpoint YDINIT

4 ! . . a A =
Tns&aunnaann physical endpoint Tuanuilusfanila address aansodl ldvane physical

2.7.3.1.4 Connection
Connection object ugiluuumsAndefafiusenng Call object waz
. @ o g el ar . 1o = LY LY @ a  d
Address object ANUAUNUTUNYINUVINNDI logical W51 NTUAMNEITRINUANUTURUT
s i @ 1 & A { @
Y84 Call Ung Address Connection objects Hnvzagly state o state nilsfuaasinuduius
' AR v 4 a o
YNNI Call 1102 Address Tuvmziii &4 state tnanilog ldasunomonda
2.7.3.1.5 Terminal
. i = L ar '3 = sy o
Terminal object Llﬂﬂﬂﬂ\‘lq‘ﬂﬂ‘iﬂu‘iﬁ«lI‘?’Iﬁﬁ‘ﬂﬂﬁQhﬂﬁﬂﬂlﬁﬂﬂﬂﬂlﬂ\?‘ﬁ]‘ﬂﬂﬁm
3 1 E 3 o A A T £ =4 LA @ ar '
11U 1 ag Terminal object NI4T Address H5BINNIMIL Address N baTinNeTRUTY 191
@ a0 . . =] 1 3 @ o A =
Tuszuy Insfnveau5ENA199 Terminal object 11]4 physical endpoint ¥94M15 INTANNLLBI91AT)
ﬁ’ﬂyﬂmﬂudm‘um hardware
2.7.3.1.6 TerminalConnection
9
. . . o | o @ i
TerminalConnection objects umﬂugﬂu‘u‘u‘ummmﬁuwuﬁizmn Con-
1
nection LA% physical endpoint U89 Call (Terminal object) Taoanuauiusil sﬂum’m;’ﬂu&gunm
Y09 physical YD9 Connection TerminalConnection 95110849 state VBINNUFURUTIENIN Con-
A ) ar
nection 148¢ Terminal. %4 state Y99 TerminalConnection 9% lAaT1nelunends
2.7.3.2 Capabilities
¥ apdt ) o g ny
ﬁﬂnm’maammssuulmﬁ":'muumm;miummmmsnmzmmu @ N3
= o a ;3/ o o o = ; = 3 = A °
LﬂaauuﬂmmnﬂwhszuuimﬁvmamﬂzuNaﬂﬁz’nuiumiwmimﬂumumﬂuﬂmamﬁmga
$nw1 ua JTAPI hilddse lnuniinaninmsulaouudas ezlsn  JTAPI YhmslduSmsnaln
@5 MM application Nenansnihant lduuanzuwiadenilegiiu na'lnfiiiuein elephony
14
API 6199 WU(30n71 Capabilities
. wysgs ﬂ’: y_ A 3 . . a
javax.telephony.capabilities package HUHUIIUAD lﬂﬂﬂuﬂju’lﬁlﬂ application $nN1
o 4 = 3 Vi
msnszinezfiaiy Tay Capabilities 1 2 Jiuvy fio
@ . £ o
o  Static LAAIDIMINAIMINT DLLLMNE object Y94 call model BIAUVAYU

ol
M3 lag

1
=1

*  Dynamic LAAIDIMINTZTNOYRIAU object YBY call model 1HLAAS state

Eh ]

b
YLV call model
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Capabilities 1{]1135n511111) one-to-one A135m3 i ldgawannluaniizinaden
¥ ] b 4 ¥
MI911A capability 9z0Yna 1A application aswaeuidiuannsafveianlunaiiniely
g d' 9 s r Ef
°lum core object UHINYIUDIND capability object 94 49
®  ProviderCapabilities xf[ s o OU 673787
® CallCapabilities NAILT

®  AddressCapabilities
" 19>

¢ ConnectionCapabilities

¢ TerminalCapabilities

¢ TerminalConnectionCapabilities

¥ v ¥
(131271 call model object 114 package MU woBNMIUMTDAYUMINNITMS
et = o v ar o . o & @ ar Aad 1 :iv:f
package IHOTUNISUANULNGIVDIN capability object IuﬂﬂBiH$LW3J‘O1—1ﬂMﬂ‘]J'JﬁﬂT§Lﬁﬁ'1HL‘]JH
L] =)

YA

2.7.3.3 Events

3 ] ] ' 3 v
JTAPI application ﬁue’fmmsﬁﬂzi’ state M/aou1d1 call model object Hun lu
a . o [} . { 1 e ar o
Tafluravesiiediandi application ¥1 134 application @oamstioz3anidl Inssmy Insidhanis
A v A e wYoe A R S ; ‘ ¥

NIyl e lﬂ?‘l”lﬂ"l'jLﬂﬂUuialiliJm‘UElwl‘mﬂﬂ’Jﬂﬂ terminal YUY graphical user interface

JTAPI ﬁﬁﬂﬁuu event model 2 VY D

* Listener Event Model

®  (Observer Event Model

2.7.4 Connection States

A Hepressnls vensitons tofirem

L ® : &ny stata in ths diagram
UNKKHOWN ¢ FAILED

7

IDLE IRPROGHESS ALERTING CONNEGTE ISGONNEGTED

g‘l.lﬁ 2.9 Connection State Transitions
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® IDLE state
IDLE state fuis state Sududmiunisii Connection object 113) Tagtln® Connection 92

1801 IDLE state 11/ state 818619590152 Connection 114 IDLE state waaafiaiinisighsay

1 party Y94 telephone call °lu§,ﬂ1zuu‘!ﬂgﬂuuuwﬁa 14187 Connection T state 7

® INPROGRESS state

INPROGRESS state 11fA9f4 telephone call Tuvasztiuddans I sdumisvesanuene

® ALERTING state

ALERTING state Ueras8i91/a10eneues telephone call #éoudiaziims Insidhld

® CONNECTED state

CONNECTED state &R0 party ‘lj’;uﬁ"lmﬁ active zﬂuffmﬁﬁ?wm telephone call
Connection 114 CONNECTED state 11111411 party ﬁﬁ’lﬁ'@ﬁummag\iﬁu party Bu9 Jumsins
niegnaaae l1lfudoe

® DISCONNECTED state

DISCONNECTED state Ue@4d4 party Subhflé’ﬁﬂmhuﬂfquuaq telephone call Taidi
method tlﬂﬁtl‘lsfjllﬁﬁu Connection 11 DISCONNECTED state

® FAILED state

FAILED state Ulef@304 telephone call iadounnisalumsdadenuilateaie drod1aeu
il application 1%?31?% Call.connect() L“ﬁﬂﬂxﬁiﬂ‘l‘iaﬂdﬂmﬂ telephone call el party ‘ﬁfﬂﬂﬁ
114 Connection Mg 1doeiy party f?uﬁﬂzgﬂm%ﬂullﬂagiflullﬂagﬂu FAILED state

¢ UNKNOWN state

UNKNOWN state UaAsad Provider 'lsianansam state W1 Connection luaanfuls
Connection ﬁ%!ﬂéﬂu state lh]f;f UNKNOWN state l@gasa 10n21n7 Connection 6;1:1‘14
DISCONNECTED 138 FAILED state #8910 method 199 UM Connection 114 state flanse
maia 14

2.7.5 TerminalConnection Object States

TerminalConnection object LL&Y ALBRNNFUTUTIEN 19 Terminal taz Connection ﬁ’&‘ﬁll@j]’
ndn Breunthil object maTaasas physical view ¥94 Call ®5U1084 physical endpoint V84
Terminal ﬁn”]uﬁauﬁﬁwm telephone call [WUIAYINY Connection objects TerminalConnection
object $INguYRY state YouTuies iazmanlfouilas state Sag1li 2.10 nsilAoutlasuey state

qQ

= ns o dy
85110 14 Al
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UNKNOWN| e

e - ACTIVE |

-

o DROPPED

' PassIvE |

gﬂﬁ 2.10 Terminal Connection State Diagram

® IDLE state

IDLE state 114 state L'%"né“fu @151 TerminalConnection object ﬁgwm IANUNINYTY
1#879U IDLE state 11 Connection object

® ACTIVE state

£
@ ! 4
ACTIVE state 15e/@9019 Terminal 114 active Fudumilaves telephone call

® RINGING state
3

RINGING state U984 Terminal fdsaedayanarlufsgldnide Insidr luvasiug

A
Terminal

® DROPPED state

DROPPED state (@404 Terminal nodhid mwﬁwm telephone call Lzﬁigﬂﬂquﬁu
DROPPED state LI state qﬂﬁwmamﬂ TerminalConnections.

® PASSIVE state
=& 5 u’: 1 24 L3 L )
PASSIVE state L&A309 Terminal Wuihiaunilaves telephone call L@ 13i14%hns , but

active TerminalConnection 11 PASSIVE state L4e@404MSWeN3UY Terminal ﬁmﬂgn'l%‘lu

' 9
telephone call 1a18¢) Package 1#1SMInaauiAves Terminals tnTH UM sTMAUMT INsden

114 PASSIVE state
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® UNKNOWN state
UNKNOWN state Llﬁﬂ»‘lad Provider 1Ja313011 state 111!.’321‘]%]%]%}‘&!11?51] Terminal

Connection 1@ Hanuaiz@nIfy UNKNOWN state 114 Connection object's UNKNOWN state.

- 2.7.6 Interface MediaCallObserver
MediaCallObserver 181880011910 CallObserver interface UAEIWITUHAVDUNANIT ﬂWl
fordealilia MediaTerminalConnection object gl MU object ﬁgﬂﬂmm"lﬂﬁa 11 core
package L‘i'ﬁ’la."j’lmﬂﬂﬁ 21U84 TerminalConnection 9n3 199114 1183 CallObserver object
Interface ﬁythjﬁ method u[ﬂe] G614} mﬂﬂ’liiﬁ'ﬁ’:&ﬁﬁﬂﬁ 31 MediaTerminalConnection object
quswqm"lﬂt“fq method ﬁ“ffﬂ callChangedEvent() 11 CallObserver interface MRS flupIMedia
TerminalConnection ¥81831910 TermConnEyv interface (¥818210 CallEv interface)
2.7.6.1 callChangedEvent()
ﬂaﬁﬁwmumqmmi’ﬂﬁawmﬁxﬁﬂﬁuﬁgﬁmﬁ’u Call object 198 method &9 array Y94
CallEv objects 1131/uan909 arguments ‘ﬁﬁﬁﬂymwﬁmﬁmﬁ’mmmsmmmcﬂmiﬂfﬁuﬁmﬁsmi
Lﬂfﬁiﬂuuﬂmmm Call object 11J&i3 Connection 148 TerminalConnection object ﬁtﬁm%ﬂﬁﬁﬂ Call

td
object il

2.8 XTAPI

4 [ 1

XTAPI iWumshld JTarT famudomnniiu I¥munatiunldeondese datianudn

° ) A v 2 Y Yt o & A 4

ansaiauny ITAPT Tawasedlliinn 391dfimssiann xTaprr du Taofiidhvanelumsid
[ 3

13M13 Service Provider Interface 811151 ITAPI XTAPI finnidoan1sfioy 1HuSms code fiugu

' Qs

[ o o & a o 3 % L - Sor ot =t
FIMIUMINAIUT JITAPL XTAPI Wluauansn1ela GPL license iandns lsnaundaliges Ininds

3 o
o

fdimsAuneny Insemianansa 199U XTAPI

Tuilegiiu xTAPr IuSmsuafumd il Core uaz Media package XTAPI fafmua
ymi Y . . AL Ay (= o Y 3/ o
AN INYINUY IXTAPI Service Provider Interface M43 l‘lJi.l'Iﬂ Llﬁ'lﬂﬁ'lﬂﬁ'i‘lﬂﬁ']‘i’iiﬂﬁ‘l«!'lﬂ(lu Core
. = . ) dyy v £ 9 oa . o
1ne Media package XTAPI Ul Service Provider Interface 2 UUUN laas199unan Ao provider 11
MUAIY JNI-Bridge 999 Microsoft’s TAPI {1812 provider AauTaoaseany serial modem WU
P ° & . . :
N1 JavaComm API 49 provider annsomhan ey Windows, Solaris 1182 Linux
2.8.1 Setting up XTAPI
44 2 ) -
'luﬂu%m;gﬂm provider 2 111 AID
1. Microsoft’s TAPI

2. Serial Voice Modems.
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2.8.1.1 MSTAPI
3
8110 1% MSTAPI provider liidosvinisasalag tisauddoaniladn xtapidil

Y T
ansnvzny 14 1ay xtapijar A0 xtapi.dil A259z0g 14 path 130 1 directory H¥ha1u

XTAPI wzihamIddneldssunlfinisues Microsoft iua 32-bit Tavd]
Sofmun dail

*  Window 95 92@83111115 update 820 Unimodem/V driver Heamnsavldan
Microsoft

* MWL voice modem ‘ﬁ XTAPI ﬁﬁm’quLmifuﬁﬁ]zmmmﬁ’mu"lﬁ

*  Tavin@ voice modem liimansnyauldneld NT 4.0 420 MSTAPI
provider NT 4.0 ‘lﬁlﬁu?ﬂmﬁ'mﬁ’ummmmm‘um voice modem

o 531111515 NT Insie) 151 Windows 2000 uag XP aunsanieu laa

o 928090313 provider MIUNIIE1989 MSTAPI provider 131

© myprovider = peer.getProvider(null);

msmhnutudeyais 18 Taoms1914d wav Adosoglnnasgu g711uazly

MIMIUNY MSTAPI provider AvaiinImmnua class path ﬁﬂfj}
class path = ./;./xtapi.jar;./mstapisp.jar;./jtapi.jar;.

2.8.1.2 Serial Provider

Serial provide #89m5 1W840 xtapi.inf %ﬂ@fauﬁnﬂmﬁnﬁﬁ‘umTmﬁnmq’ﬂﬁ
Qﬂﬁﬂ@ Tums 19 Serial provide Apea provider (U

O myprovider = peer.getProvider(*“Serial”);

donnlild R muaiides WG inf § 1130 Windows 51luu11909 xtapi.inf
fisnguuandrannms19iu Windows 5418 ine 11 Windows ar13n509z171 1814 Winlnf ude
dae marigiinandiann lums19mold Linux xtapi.inf fidIuveUAaY ITAPI Terminal 71l

Alugliuuues Command,Response HanbmzAsgli 2.11



[Temminal]; SmanUSB56 Modem
name=COM3

addresses=0
codec=AT#VBS=4#V3R=7200,0K
1esel=ATZ, 0K

30

init=AT,OK

voiceSetup=AT#CLS=8,0K
voiceStart=AT+VTX CONNECT
ansvrer=ate, OK

dial=ATD,0K
onHook=ATH0,0K
analogSource=AT#VLS=0,0K
analogDestination=AT#VLS=0,0K
voice TX=AT#VTX CONNECT
voiceRX=ATH#VRX CONNECT
digitDuration=AT#VTD=100,0K
digitGenerate=AT#VTS=0K
enableCallelD=AT#CID=1.0K
encoding=G721

e

i - q) T 4
317 2.11 uaasdretnsues 1va xtapi.inf

msiaunudoyadesla lasn1s 14 16-Bit Lincar mono PCM 8Khz fiihuIWg .au uazlu

b4
MINIUNI Serial provider ABIMIMNHIUA class path Al

class path = ./;./xtapi.jar;./serialsp.jar;./audiosp.jar;./jtapi.jar;.

2.8.2 XTAPI Working Modem List

o A 4 o 0 Yy
M319N 2.3 Llﬁﬂ\‘i‘i"lﬂ‘lfﬂi‘illﬂ‘l‘mﬁ'm‘liﬂﬂ'lﬂ'm 1ﬂl|‘ln! XTAPI

Modem Win9x | Win2K | WinXP | Linux ChipSet

Creative Labs Modem Blaster DI5630 (HCF) M-S M-S M-S X ?
Creative Labs Modem Blaster DE56251[1] 7-7 X-S X-S S ?

US Robotics Voice Faxmodem 5605 ?-? X-S X-S 3 ?

Zoom 2985 USB External 2-? =7 ?7-S S Lucent - Venus
Generic HSP56 MicroModem ?-? ?-7 M-S ? PCTel HSP56
Generic ?-? -7 M-S ? Intel V.92 HaM
Internal MSP3880SP-U M-? ?-? 7-? 2 ?

Smart USB (VD56US) M-? -7 ?-? ? ?
Momenta V.90 USB M-? ?-? 7-? ? ?

USR Message Serial M-? =7 =2 7 7

YINUYE : MSTAPI Provider (M) , Serial Provider (S) , unknown (?) , doesn’t work (X)
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nsfindoRuszUugIudeya a3iin1sAader1uNIg Java Data Base Connection (JDBC)

1 a P { gy 1
ildllsunsulignAaduseuugmdoyanld mnnlfouszsuugudoyad ludesdiouTisunsy
|u’;I =1 A 9 [y = Y g
Tmivianua divaffon divers Tiasefuszuuguyaildimni

3121 mIsenuuutazaiNguteya 00

Iﬂssﬁ‘mmiNﬁmmmgaﬂ'l‘ﬂuixuu Linmnmm%@m%ga%ﬂ
gradechecking Taolgmda

mysql> CREATE DATABASE gradechecking;

11:;'\\,]1;1.:111 .'_r)f .mlm nm.l } F

Q %ﬁﬂﬁﬂ ) \ / - n?]fl i - ‘) ( T3

o

(;ﬁnmmﬁff)

{ifin G >————— ywin \

(”- Hnsimuidiag \"}
- el
o xiilouGin -

i mtmm }
. NzilauFou -

T r. W
C oHamadsn )

31 3.4 E-R Diagram uaasInssadremsngudoyailfluszun

o Y, ) ) st ) 9 o of
w']J'Uﬁ]ﬁ'ﬂ"lﬂ'}'ﬁﬂuTT'lfﬂ'ﬂﬂJuﬂﬂ']ﬂﬁ'lusilﬂiquﬁu “ﬁﬂ@ﬂﬂklﬂﬂlﬁﬂi%ﬂ@ﬂﬂ?ﬂ 319N AN
(1) 91519 student

b
o an @ g) o a o
Tlumaiudeyavesiida sagsiarmlumsidnldszuuvesiida ilnseadredeil

M3N 3.1 msrudaslaseadrenrsedoya student lugiudoya

Fonodunl iln 510azIun
ID varchar(8) stalsgdavesiida
Fname varchar(20) %B‘Uﬂ»‘lﬁﬁ’ f
Lname varchar(40) WWANaY patida
Pass varchar(8) swarru lumsidr ldszuu
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#519m1319 student Taglddds
mysql> CREATE TABLE student ID VARCHAR(S), Fname VARCHAR(20),
-> Lname VARCHAR(20), Pass VARCHAR(R));

— Ye = q - W R—
a99¢ 18 TA9a$19909M1579 student 11 MySql Command Line Client a3l 3.5

+

varchar(8>
varchar(20>
yanechanl46)
varchar(8>

 Em e e e =
- —————— ==
e = == ==

i
1
+
1
1
(]
1
[}
]
1
1
+

rows in

517 3.5 uaaslnssadraveen1sng student 14 MySQL Command Line Client

(2) M1519 subject

9k o a [ =1 ar d’.’
Wlunsinudeyavessieimndig iilaseadredsdl

a , ) 3 £
M1319N 3.2 ?"]'IS’]QLLETQQI?]?T@T?W\W'I'I'i"lﬂtﬂﬂﬁgﬁ subject ‘luj;mﬂuaga

Fonoaunl YU J10a21009
ID varchar(6) SHAS1Y)
. 7 |L
Subject varchar(40) YDI1YIY
Credit int(1) IUIUHUWNG

¥ o o
51901579 student Taoldda
mysql> CREATE TABLE subject (ID VARCHAR(6), Subject VARCHAR(40),
=>Credit  INT(1));

24 . ) w o
Fevg 14 Tnseardravesmsng subject Tu MySQL Command Line Client ﬂﬂgﬂ‘ﬂ 3.6



Subject
Credit

varchar<4ad
int<{1)

- o—— -
ST Rp—

+ +
] 1
L] ]
+ +
1 ]
1 |
1 1
1 [}
1 [}
1 1
+ +

5
1
1
+
i varchar<t)
i
i
1
+
s

rous in set (B.B5 sec)

3N 3.6 uanaTnssad19vesn1319 subject 144 MySQL Command Line Client

(3) 71519 grade

¥
s

Q)¢ o 1 = oo H
FlumsnuramsBonluudazinuestian s2umetlnseny uazmaBsunamediou
=1 = g} ar dy
Sou Hlaseeiadail

2.

M3 3.3 maueas Inssaiemedeya grade lugmdoya

d§ 9 a = ~

MR RGEGY YHA gaTioyn
StdID varchar(8) sanudan
SubID varchar(6) SUE51079%7

e 2 = =1 S

Year varchar(4) UmsAnyinasnseuizou
Term varchar(1) massunamnsiouSou
Grade varchar(2) HaNIS5oU

#31901314 grade Tnelddds

mysql> CREATE TABLE grade (StdID VARCHAR(8), SubID VARCHAR(6),
->Year VARCHAR(4), Term VARCHAR(1), Grade

VARCHAR(2));
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-§ ar t:i
#9921 Tnsea$19909A1919 grade 11 MySQL Command Line Client Asgln 3.7

F—_——

varchar(8>
varchar(6)
varchar<(4>
char<{1)
char{2>

$ o — -
$ o ———— -

]
1
+
[]
i
I
1
1
[
1
1
1
i
+

rows in

it 3.7 uaaslnssadiesunaming gade 11 MySQL Command Line Client

3.1.22 mslideyalugrudoyn
Tussuuiimsaumidoyalugdeyalaelflunsasaeunugndeaasiieldlum
Maouiiglddoints
(1) MIATITOUANUYNADIVDITHATIAN
Tadoyalumste student Tumasaveretaugndosvessiaiian Tavilgiuinnlsg Ten
Tunw sQL #ldlumsasavaon gail
mysql> SELECT ID FROM student where ID ='SHAUAA";
(2) MIasITRUAMIYNABIVDITHEHIM
Tddoyalumate student lumsasavaouanugndewessiaruvesiidaudazau 3
stvvveelss Toalunwr SQL 7 14lumsasegey &t
mysql> SELECT Pass FROM student where ID = 'SHaH '
nifanmi tihdeyadt IdunnBsuifouty sWaruiiiidammstoudunins st
30 i
(3) MINUNTAVBITILIN

lddioyalunisis grade Taofigduunvealsz Toalumun sQL A1 lumsdumnsavos

] 9
Haa 9

FWIPNUTAADININTIY 697l
mysql> SELECT Grade FROM grade where ID ='sHaHan’

-> and SubID ="SH&5183%7";
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@) msnunsamaslumaSoundsins
=

1 b
Tumsnunsamasluudazmaowiu 14deyalu 2 Mm99 Ao subject uae grade Ty

o P

fudoyaniidadondun 3 m fle siaildd , Insfoun wozmadou 1 lumsmdoya 3

ey i

mysql> SELECT subject.Credit , grade.Grade
-> FROM subject, grade where subject.ID = grade.SubID -> and StdID =
'SHAUda’ and Year = Umsfiny
-> and Term = 'ﬂ'lﬂﬁ”‘tm‘;
y yvs & o ] = T = a’: &
Iﬂﬂﬂg lﬂ"ll?]i&ﬂﬂﬂﬂll'] AD VTHIUHUIUNG LLag Lﬂﬁﬂﬂﬂ\illﬁﬁﬁ?‘]ﬂiulﬂﬂuuu YIS0
' 0 b
ihdeyamailinvunsamdolumasouiuld
(5) MINUNTAMAAZ AN
Tddoyalu 2 1313 fie subject uag grade lumsnunsamavazay Taoldaluuuves
s/
dseToalumun sQL dail
mysql> SELECT subject.Credit , grade.Grade
> FROM subject, grade where subject.ID = grade.SubID
-> and StdID = "i‘}?i’ﬁﬁ’c?f@]';
-é Wy [ 1 o = .:;': aa A 9/ o g 1 dy
HI9S lﬂﬂ]'ﬁ]?{ﬂ‘“@ﬁ‘DWHQH‘HH')UﬂﬂLLﬂ&’ NIAVBINNIFINUAALITYU LAY A a Ui
NIAMIYAL L

3.1.3 msdamsdeyaidea

o 4o o ¥ =iy ¥ ¥ Y ) =
Tumsvhanidauil umstamsdeyai ldnagudeyaliegluzlunvvedoyaidos

<

] -d' 1 Qr b { ! é { V]
Aounvzaandy lded 1o g 1didn 1o 18 Gadeyadosildidhilild wav Tusnasgu g711

(CCITT u-Law 8 kHz, 8 Bit, Mono) lasfideyaiiosiildlunsiiomsiud 14 2 suuuw fle

J

e

Qs

(1) Feyadesivenlidldnunstdunsumsiinu
' Ed ]
dludaudiszuvvengldnulinsnddunoumsien e W l¥munsald
sz laediegndes
) YoyaitvsnldvenwanisiSou
foyaidvenlsznoudindosvesdany 09, 9a , 10 uazdrdnusmundangy
(A,B,C.D,F,LW,S,U,P)
s a s o ¢
3.1.4 MIdamaMeINUsTULINIAN
= @ wa o g 9 o 2 1 a ¢
seuugounHanIiEou o TudamaInsimnild Tuan lumsiyeudensuiiunasid
o a o ) =] o a o w
fuszun Insinyt dhldsdesaunsadanuludn|d Tans114 sTar lumsiamsms@adediu

@ o A dlﬂJ ] [ d o w d’.’
5211 TnsAnd lnolidandoansdeanms 1d luausianudsil
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Tnsemn Feannsald ldvs Insemyitnu Tnsdwvintelu uaz Insdwvisiens lunisaeunty Iag
Mimsnaaesuuszul§iiims Microsoft Window XP 1503s0f1 SmartUSB56 Voice Modem 1

s

1 o oY v o ' [ dy
2 sumanring Insanntu Tagldihmsneasslugiuuudiesg el

4.1 ﬂ’lﬁﬂﬂﬁﬂ\‘ﬁ%’ﬂﬂﬁﬂ‘ﬂﬂﬁlwﬂﬂ1§!gﬂu
°lumﬂ%’&mszw AOUNINHANSIT U Lﬁﬁ]i%ﬂjﬂﬁﬂl‘ﬁ’l&’I“l!‘il%ﬁ'li]']imﬁuﬂ'l‘iﬁ'lﬁ']usllﬂ\?

' ¥ 1 a o 2 Y o A 3 o WY e =
sEUUAUNIINaNaMae sy Taasuusnazdsariinsiden 19 lumy uaas lanasilii 4.1

U

& ey CradeCeckne s

( Status' “Dafabase |

Select Terminal w3

Stalis H323 Line
AUS SmartUSB56 Vaice Modem

v
i

T e - - 0ct19,2005

! iy e ¢ o
3N 4.1 uaasnthadumesymadenld Taud
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deiifl¥daderdiunlussuy wihdduaesimlszuansldfagui 4.2

Select Terminal [Sma_rtu_sﬁﬁﬁ_.vdii:é_ﬁtfam vl =
Sl = ——
- | 1124417  Selected Terminal SmartUSB56 Voice Modem f
§_12.1a.29 Telephone call is INCOMING e
1
B
Y ./ P Y =R NN 5
= Oct19,2005 -

/g i

::; ¥ 1 a o A A
gﬂﬂ 4.2 llﬁﬂ\‘lwu’](ﬂ']\'3?Ju&ﬁ'ﬂﬁn"“ﬁlu@iiHl‘h’@]ﬂﬂﬂl‘uﬁlw'ﬂusﬁ AR

u

i
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4.3

V".*s'\”:{ NDE ”11‘ ‘ / ;,-'=--:'T, —h, n .-!fuu‘*um -
=

C:\toﬁ)aaua GladeCheckln
Selected Terminal SmathSBSB Uoice Modem
Telephone call is IMNCOMING

Receive ID: —

iCheck ID: true
|« SEEOT : S e
311 43 uaasmsSunazasnasusHaildavesszuy
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fCheck Password: true
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Wesvaildauazsdarunszuuiesvegndes nihdumesivizuaaswanisiiade
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= JglephonyGradeiCheckingeas == o 8 =
( Status [-Datahase

Select Terminal | SiartUSB56 Voice Mnl@n >

Status-

12.31.51 Selected Terminal SmartUSB56 Voice Modem

[1231.57  Telephone call is INCOMING

[12.32.38 45360658 is CONNECTED

77777 ——— - 0ct19,2005
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3

Status

Se[ec(Termlna[,ﬂgma'rtﬁ__ﬁﬁ\lojcé Madem V—] E

2=k

123151

- 123157
12.32.38
12.33.00

Selected Terminal SmartUSB56 Voice Modem
Telephone call is INCOMING
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