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ABSTRACT

The objective of this research is to give a comparative study on contemporary
web services development tools. Developers can use the research result as basic
information to choose appropriate tools. The detail of this comparative study is based
on four most important features; creating web service, creating web service client,
searching and publish web service to UDDI registry, and connecting to database
management systems. Moreover, some essential important supporting features which
are, license fee, system requirements, and installation procedures, are also investigated.

Six web services development tools, Oracle JDeveloperiGg (10.1.2), BEA
WebLogic Enterprise Platform 8.1, NetBeans IDE 5.0, IBM Rational Application
Developer version 6.0, Microsoft Visual Studio .NET 2003 and Apache Axis, are studied
and compared. Oracle, DB2, MySQL, Microsoft SQL Server and Microsoft Access are

database management systems used for studying in term of database connectivity.
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2.2.1 ouriingiaaFiuan (WSDL : Web Service Description Language)
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mnmsmumﬂgmaﬁuawmu.anm‘smm‘mlﬁlummﬁmuqmﬂnummaams
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oanan 1w ddaysitiilu Pornnapa naawtaz leiilu Hello, Pornnapa

<?xml version="1.0" encoding="UTF-8" 7>
<definitions name="MyShowWSDLWS"
targetNamespace="http://model/ShowWSDL wsdl"
xmins="http://schemas.xmlsoap.org/wsdl/"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:soap="http://schemas.xmisoap.org/wsdl/soap/”
xmins:ins="http://model/ShowWSDL . wsdl"
xmins:ns1="http://model/IMyS howWSDLWS xsd">
<types>

<schema targetNamespace="http://model/IMyShowWSDLWS.xsd"

xmins="http://iwww.w3.0rg/2001/XMLSchema” xmins:SOAP-
ENC="http://schemas. xmlsoap.org/scaplencoding/ />

<ftypes>

= L - a =
suUn 2.4 1.LEWNIFI‘Nﬁ‘ﬂx‘l'llﬂﬂﬂ']‘lﬂ"l@]l.ll.ﬂagLﬂﬂ'fﬂl.l.aﬂ
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<message name="sayHelloORequest"> ﬁ"m'ﬁl 1
<part name="name" type="xsd:string" />

</message>

<message name="sayHelloOResponse"> r\huﬁ 2
<part name="return" type="xsd:string" />
</message>

<portType name="ShowWSDLPortType">

<operation name="sayHello"> gl 3
<input name="sayHelloORequest" message="tns:sayHelloORequest" />
<output name="sayHelloOResponse" message="tns:sayHelloOResponse" />
</operation>
</portType>
<binding name="ShowWSDLBinding" type="tns:ShowWSDLPortType">
<soap:binding style="rpc" transport="http://schemas.xmlsoap.org/soap/http”™ />
<operation name="sayHello">

<soap:operation soapAction="" style="rpc" />
<input name="sayHelloORequest">
<spap:body use="encoded" namespace="MyShowWSDLWS"
encodingStyle="http://schemas.xmlsoap.org/scap/encoding/” />
</input>
<output name="sayHellcOResponse">
<spap:body use="encoded” namespace="MyShowWSDLWS"
encodingStyle="http://schemas.xmisoap.org/scap/encoding/” />
<foutput>

</operation>

</binding>

<service name="MyShowWSDLWS"> gl 4

2.4 (Ra)

o

31
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<port name="ShowWSDLPort" binding="tns:ShowWSDLBinding">
<soap:address location="http://kickapoo:8888/WS_1-Moedel-context-
root/MyShowWSDLWS" /> §ufl 5

</port>
</service>

</definitions>

JUA 2.4 (din)

P a ' . va &
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1 A A 3 [ AA’dd Fd A 4 |
fufl 3 vanteusanvesiuime i unidtaulu sayHello Tafudoyaiiln
sayHelloORequest UazdaTaganauaniiu sayHelloOResponse
. A P = o oA Yad a &
fawdl 4 vanTavesiuweTia WwihlTovouraPailu MyShowwsDLWS
' = B ' I3 o P i
#awh 5 vanduniyinfueaiviwadia Iuidiiln hitp:/kickapoo:8888/WS_1-Model-
context-root/ MyShowWSDLWS
A L A o =) A L >
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Meatuufinvasenmssuidamaaduasinnniih mansnfnwuRudutdn
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2.2.2. todlalaf (SOAP : Simple Object Access Protocol)
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Service Requester Service Provider

Response

i
i
!
t
! Request (Service invocation)
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<7xml| version="1.0"7?>
<soap:Envelope
xmins:soap="http:/fwww.w3.0rg/2001/12/soap-envelope”
soap:encodingStyle="http://www.w3.0rg/2001/1 2/scap-encoding">

<soap:Header>

</soap:Header>

<soap.Body>

<soap:Fault>

</soap:Fault>

</soap:Body>

</soap:Envelope>

P v
sUf 2.7 uanslansrunsvanensnesiaion
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Wena (definition)

<Envelope>

<Header>

<Body>

<Fauli>
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<?xml version="1.0" encoding="UTF-8" 7>
<SOAP-ENV:Envelope xmins:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsi="http://www.w3.0rg/2001/ XML Schema-instance”

xmins:xsd="http://www.w3.0rg/2001/XMLSchema">

<SCOAP-ENV:Body>
<ns1:sayHello xmins:ns1="http://model/ShowWSDL wsdl" SOAP-
ENV:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">

= & = v

a d a P~ v LX)
Eﬂﬂ 2.8 Llﬂﬂﬂlﬂﬂﬁ"]‘ﬂ'ﬂﬁIﬂLﬂW'ﬂLﬂﬂ“ll'l»lsl.&lEl!Jﬂ']TTa\‘]’UiJ'l'HL'JUL‘]jE]?’Ja




15

<name xsi:type="xsd;string">Pornnapa</name>
</ns1.sayHello>
</SQAP-ENV:Body>
</SOAP-ENV:Envelope>

<?xml version="1.0" encoding="UTF-8" 7>
<SO0AP-ENV:Envelope xmins:SOAP-ENV="http://schemas.xmlsoap.org/soap/envelope/”
xmins:xsi="http://www.w3.org/2001/XMLSchema-instance"
xmins:xsd="http.//www.w3.0rg/2001/XMLSchema">
<SOAP-ENV:Body>

<ns1:sayHelloResponse xmins:ns1="http://model/ShowWSDL.wsdi" SOAP-
ENV:encoding Style="http://schemas.xmlsoap.org/soapfencoding/'>
<return xsi:type="xsd:string">Hello, Pornnapa</return>
</ns1:sayHelloResponse>
<fSOAP-ENV:Body>
</SOAP-ENV Envelope>
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Web Service 1
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o AdmnService
« Version fwsdl)

o getVersion
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- wwzch ressage rame="calculataGPSRequest'>
<l part narna="lnD" lv;ez'snnpenc:slﬂng" =
<wsdl part nasne="In1* tyre="sospencistring” />
<msdl Rt name="In2" tyre="soapenc:string’ />

aue narme="calculoteGPAResponse">
rame="calculaeGPARBtUM" type="spapenc:string’ /»
E R
w0 name="calculateGPBResponse’
rame="calculataGPEReturn’ 1yre="soapanc:stAng” />
< fwsd rnessages
- cwsdl. mps;age name="calculateGPARaquaest">
<we.zlpart rame=*In0* type="soapanc:strng" />
st messiges
cwadl ortTyae rarme="Grade">
- <wscloparator namas'calculateCPA® carame e rcer="ind"»
<wesdliinz st ma “Impl:calculataGPARaquest ramp="calculataGFARequast” />
: <wdliuLtput cesnage="implicalculateCPAResponse” » ne="calculaleGPARRSpONSE” />
3 <fws gl opa-ation
<wsrhOpeEratGn "calculateGPB® pa-amaeta-Ocler="lnd ind In2™s
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T. WSGradeServive - Microsoft Visual C4 NET [design] - Grade,asms. cs

Ele [Edt Wew Eroject Pukd QRebug ook  Window Hap

P ey = ¥~ NP C ey oetug >
FSlaw FE T2 4% K.

-~ T TR PO MRV C T Grud:.ulmn.:s|

.1 ?}-@S&adﬁnrw:a.sarvicel ﬂ ‘r @ CaculataGPA(string studentid)

FFTaomest this wvek service, presz FS

[WepHMathod]
putlic ztring CalculateGFA(2tring studantId)
{
string show ="";
MySQLConnection con: ESI
try ;
{
con = new MydQLCennection( new MySQLConnectionString(”localhoat”, tgrage™, " r
con.Open(} :

atring gqueryl = Y3ELECT {SUN(grade_wvalue * credir)/SUH(credit)) FROR grade d

MySQLConmand cmd =* new MySCLCommand (queryl,con)
Hy3QLDatmReader reader = cmd.ExecuteReaderEx();

while (reader.Read())
{

ahow = reader ([0}, ToString():
}

reader.Close();
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Servicel

The following cperations are supported. For a2 formal def
e {afculateGPS

® Lottt bR

This web service Is using http: / /tempuri.org/ as
Recommendation: Change the default namespace

Each XML Web service needs a unique namespace in orc
Web services that are under development, but published

Yoir Ml el cervire chnuld he identified hy & namecn:

1 = A w = =) Fo) =
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A Serviced Web Service - Micrusefl lnteinet Lxplore
Fie Edl Wew Favortes Took Hep

R L e I <R - IR s Y i
M- ] ntipiffocahort /WS adeSarvcefSarvice] asmatopmCalaiatePl » R . L e e
! caleulateGPA .

|
! Test
i
|

To test the operstion using the HTTP POST protweol, dick the 'Invoke’ button.

Paremeter Value

studentld: 45050508

SOAP
The fallowing is a sample SOAP requast and responsa. The placeholders shown need to ba raplacad with acrual values

POST /V3GradeService/Secvicel.a=m: HTTP/1.1
Host: localhoat

Content~Type: text/xml; chagset=utf-8
Content-Length: length

S0hPACTion: *htop://tempuri.org/CalculateGPAT

47xm) version="1.0" encoding="utZ-6"7>
<scap:Envelope xmind:xkmas"hoop://uev, wd, org/2001/ XELSchena-instance” xmlns:ixsde"htop://ovww, 93, 0rg/ 2001/ XNLSchema™ xmlns:s
<soap:Body>
<CalculateGPl xwmlne='"http://tempuri, org/ ™
<=tudent [d>string</atudent Ia>

</CalculateGPhy
. </fsonp:Bodyr
1 </mcapiEnvelope>

HTTF/1.1 200 OK
Content-Type: text/xml; charsstsutf-8
Cantent-Lasgen: length

<7xml versmion®®1,0" encodioge”uct-877>
<s0ap:Invelope anlne:xei="htrp;//www,wd . org/ 2001/ 1ML Schema-1nstance” wmlosiyad="hetp://vww, vl ,0rg/2001/ XALYchena” xmlns:o
! <soap:Badys

X <CaltulatedPARESponas wmmlna="hotp://teMpurl.orgs "> h
4 .

£] Dore g Lot

517 4.40 ugaanmaseumIlTNmso§in uar SOAP request Laz SOAP response 1a9
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wwosialay lulavwans uaa apdla faalta 2003
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lzj Y Y ! Search 7“'_‘ Favorkes {“‘

i héj http:{flacahost/wSGradeService,Servicel .asmx/Calcuia + ‘ ﬂ Go e ¥

<?xml version="1.0" encoding="utf-8" 7>
<string wmins="http:/ /tempuri.org/">3.231</st7ing>
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vigw As ]
Optimvze Shape Size »
Bﬁnq to Er.nnt
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Properties, ..
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1g7 publac etatic veml waln{string|] args)
128 {
109 try
130 |
131 EubrddedNyGradeVastuh srub = new FabeddedMySesdsT38cuk ) ;
132 B T
133 AySTen. oUL. printlyjetub, celoulatebPa | "dsns04Q5T) s
154 Jyatem.out.println=tub. caloulate 3PS TN GONTT, TR R gn Ty )
ik 1
136 talch{Exceptiun ex)
137 4
18 ex.prEintEtackTracei};
139 )
e 1 = . 0
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i # |
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[j Dat;ahase
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insert Controt - Web Setvice

STEP 1  variable nams for this control: ‘ waclient

Twould lka to ;

STEP 2

(O Use a Web Service control already defined by a JC% fila

(®) Create a new ‘Web Service contral to use,

Hew JOX name: i wschent

[] Maka this a control factory that can creste mulbiple instances at runtime

38

STEP 3

WSDL definkion From which new Service Cnntrd wII ba created
Fle or URL! ‘[ WebS;rwcaCaIContract wsdl

[rowee...]
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protected vold processRequest (AttpServietRequest request, HotpServietResponde responsde)
throwe JervieuwExcepcion, IDException {
cesponse.setContentType (" cexchtul  charser=UTF-87) 2
Printriter out = responze.getWriter():
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Select n
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protected vold procossRegeest (HttpSezrvietRequest request, HTtp3ervlertResponse responae
throws ServliecException, IDException {
response, setConbontType (“rext/htul ;charessr=MTF-3");
Frintlriter out = responsze.get¥Writer():

TEUC Mt i ne temret

cut.printlm( "<htnl-");

cut.printIm (" <heads")!

CUC.printla(”:citle>Serviet Gradedffervier/oinles")
ouc,printle ("= hesd: ") ;

out.printin(
out,printIn(” PRer] Jalt rlet ar "+ requeat.getContextPath () + "iohoET
Sl o w o o

. out.prinkIn (< /body: "}
ouc.printla ("< htu.:");
out.close|);

)
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packaga grade ,

impon grade.GradeService;
import grade.GradeSernviceLocator:
imporn grade.Grade;
impon org apache exis.clien Call,
impon org.apache.axis.client Senvice;
- impor org.apache.axis.encoding XML Type;
impon org.apoache. axis.utils.Oplions,

impon javax xml spc. ParameterMode;
pubiic class GradeChent

public static void main(Zu1g [] args) throws = eept or {
Options options = new Cptions(args);

Serpendpoint= sk e WIED e e e i e
args = options.gatRemainingArgs(;

s method = args[0]:
s il = new Sring(args[1]) v

__________ EUR — e mmm
‘GPA Oof 45050508 : 3.230769230769231
Qutput completed {2 gec consumed) - Normal Termination
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Add Web Reference

Navigate to 2 web service URL (asmx or wsd!) and dick Add Reference to add all the available services Found at that URL.
Cuk & B @

URL: ihtthHlocalhastfwsGradeServicefSeMcel.asmx :j - Go

"~ Web services found at this UAL:

SEW'CEI [T sarvice Found:

. . . - Seryical
The following operations are supported. For a formal definition,

pleass review the Service Description,
s TalculateGPg
® 1 aboaadedinn

web refersnce name:

localhost
This web service is using http:/ ftempurl.org/ as its

default namespace.

Recommendation: Change the default namespace before
the XML Web service is made public.

l Each XML Web service needs & unique namespace in arder for
i client applications ta distinguish it from other services on the web,
http://tempuri.arg/ is available for XML Web services that are
dnder developmant, but published XML Wet services should use a cancel -]
more parmanent namespacs. —

1 < : : ? Help

31 4.57 weasnoTame ian1¥uiny vsdlalaswend Svis ﬁﬂ(ﬂIB fafLna

. WinAppClient - Microsoft Visual C# .NET [run} - Form1.cs*
Ele [Edit Yew Project fuld Qebug Tools ‘Window Help
R LB v - . . pebug -
"t mQ Hex iyl

!o: "v__J\ Egﬁt“nh’l‘_cli:k{abje.:t sanda,;ystem.Eva;EArgs e}
:' Application.Run(new Forml()):
}

|=; private void buttonl_Click(object sender, 3ystem.Eventirgs e)
{

string id = "";

string term = "7}

string year = "¥;

localhost.Servicel calculate = pev localhost.Servicel():

! id » txtId.Text;
i term = txtTerm.Text;
year = cxtYear,Text:

txtGPA. Text = calculate,.CalculaceGPRiid) . ToStraing():
tAtGP3.Text = calculate.CalculateGP3(1d, term, yenr) . ToStringi():

-

=) <)
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i
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4.6 MIlEiwIINiuIzUUIANIgMTaxys (DBMS : Database Management

System)
-9l :rd 4 + o Qe .=?’
nwivslidnmszuuiangiulays 5 adaai
1) 89TAR A1F1LUR (Oracle database)
2) dgarfILan (MySQL)
3) lulavsand Lagfuaa 19107 (Microsoft SQL server)
4) @tly) (DB2)
5) lulnsmows ueniam (Microsoft Access)
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i5 (opBC) 1w lulaTTaned uaniwa (Microsoft Access)
. Ld g b \'J -_ “ \d
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A A
CELPY
w o ¥ Y A o
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& Create Database Connection - Stap 3 of 4 Connection

[X]

specfy connection detalls for the database machine. The database administrator
should be able ta provids you with thls Information,

Hast Name:  localhost
JDBC Port: 1521

SiD: "ORCL

[T] Enter Custom JDBC URL:

sl

[

[ < Back ]rNext> ] Firish Cancel
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Enter tha hame of this library and its focation.
Library Name: Loeation:
MySQL JDBC User Libraries i

Enter the paths assodated with this Jbrary,

Class Path:

“Yimysghconnector-java-3.0.17-ga.tar N Edlt...
Source Path:

Doc Path:

[v"] Daplayed by Default

[ e || o %’l | cancel |

69

‘J -~ d; 1 a = =
Eﬂ‘n 4.61 Llﬂﬂdﬂﬂ‘iﬂi’]{lvlm_l5']'5‘1]1«51]'11“1] 209 803 UAR LAY e (iUl 101.2

YL L T T SO T 2 T A N e S B i
&1 Project Properties - E:UDevelops yworkMyWebService_MyS0L\Project®reject.ips
g ,],SEW - e -
Input Paths s sion: . o
i Business Components i ) S
I Dependercies Avallable Librarles: - Selectad |(brarias:
I IZEE JSatver M—i oo MJNC
i Modelers 135P Runtime i -
Offine Database 135TL _ k
Technalogy Scope ‘I"IDS I?untlrne
= Profiles ;ﬁ?ﬂl&’ |
- Development [Orade? idS T
Pathe [Oraciesi SCM 2J =
CodoCoach Oracle BI Graph @ Ty
+ Compier {Oradle DMS ;@ v
+ Debugger iOrarle Help for Java 'é =
Javadac ‘Oracle Intermadia Dl @ =1
) ‘Whediieg; iOracle Intermedia JChent o
| +- Profier | ‘Oracla Java Compler . i
| + Runner ! ‘Oracle JOBC
: ‘ ~ irada JEWT i
i * loracle JwsDL vk
* Classpathy Er\IDevetoper:Ogiorantiftelclassesiclita40 jar
' ((Mew. ][ Ede. | [ oeets |
[ ] o (o)

|
5N

4.62 uaaanmsiiamTlsuIlviuanaud@asslsuniy 189 087188
L]

wianastad 1wl 10.1.2

winldzuudfiansiulerd ludasannilnaalasiaves Tulnimens wan

R wwTrsruuUfuanisiulend liaioulasnesueswes lulasmewd uanie 13lwudn

. L+ ] L g El . . . ' [ A [ g
uddaslumrendaah Administration Tools iaunsUf 4.63 nnuwdanIndgutayad

- = A ] bt L ﬂ‘: d
(Flﬂw'.lﬂﬁ‘il‘m'ﬂilllﬂBﬂUﬂ'W]']‘Ifﬂﬂ%H Eﬂ'ﬂ 4.64

o '
4) NagaUNIITOUAD

o



5) Tudrmzaaldsunin shnossiBoalu 3 Tetheduanidowldadwiunis

A - a e v
I."]]’BEJG]EJLWE}%ﬂﬂ’WﬂlI'IJﬂ%IB'lRE”IW]JHQﬂ

\ v owa a v oA A = = v o A
I@]Uﬁ’l%ﬂ'ﬁ Pil'llﬂ%ﬂﬂ?"l ﬂ"l{l’ﬂl.ﬂfﬂdllﬂ 2878 LDLeLanliUnT (NWR 10.1.2

70

et o~ - A A ] o A a z o L4
ﬂ‘]Jg’]W]JBHﬂE]E]‘i’]Lﬂﬂi):ﬁ:ﬂ?ﬂT]f!ﬂ IWIT ﬂ"lTL"D’BlIﬂﬂﬂllj’]%’llE}Hﬂﬂﬂi']l,ﬂﬁ U I 16

o uadlududan

Data Source Name: igrade

oK

Description: j
Database

Database:

Repai...

Compact...

Cancel

Help

Select... !%l Cieate... 1

System D atabase

& None

" Databass:
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Advanced...

i Options>>

i
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Select Database

M B R RS M P s T

Database Name
igrade.mdb

Directories:
c\...\uphdesktop

Cancel

List Files of Type:

= %P

= Desktop
€] .metadata
€3 code_java
€3 Dreamdink

€] rayong

Drives:

4

N Help

" I™ ReadOrnly
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_Configure a JDBC Connectian Pool .

Choose databa'_n'

Thi fnlleniiy stens wil help you create and degley & conmectior poc' You ~ar change configuration inferevatian ang
deplayment cptans later f you wish Se'zcl tha catsbase type and diver far yous new cennestion poal

Database Type.  MS 5QL Server v
Adabat for 2/0S

CICS/TS for /OS [t Il (YR A XAy, Weralons:? 0, 2000, =+ 1. i1
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gradeDatabase - Java Control

" general
name gradeDatabase
schema List *
security
roles-allowed
roles-referenced
un-as

| Fraperty Edior " Botumenk Struetrs -, | X
|
]

run-as-principal
single-principal False
caback-roles-alowed

je-jar

label

Insett-vezard-class
description

¥ersion

icon-16

icon-32

Qroup-pricvity

aup-name

palatte-priarity
dsplay-in-palette trug
resource-fil

intetface-class
requires-extension falsa
conneckion
data-source-ndi-name gradeDataSource
log

category-name
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