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Developing GT4 Web Services: 5 ‘easy’ steps

/ Step 1. Define the service’s interface.

AV STVIdLERE \/\/eb Sarvice De
flle cldser]olrie) dne sarvica’s

deRENYATaE)P
/ Steg Irnplernent the service.,
RPlav/alee Jelvzl folltifles for the sarvice irnolernentatior)

STEWS M E alaenlEnls s cre Used, @lso for sssocizitad)
FESEUrCE PrOPErtIESS

7/~ Sieo 3, Define deoloyment nararneters:
= \Wiite a Web SeRViceshDERIONIIERNDES i StEME \/JJJ) rmd
a JNDI file; thiat dESEHIBES ValiGUS e S ECLSNOIN
configuration:
/£ Sitae 4 Cornolle avarvining arncd ganaratae 2 GAR file,
= Compilation’ generates applicatior r)ecm(“ REREEE
routines that hamndle therdemarshaliiing/Anersiveiiiis
Web service's arguments firemy/ter S@APNNESSHEES?

v’ Step 5. Deploy CNE SERVIGES
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Create a GAR file with Ant

Waier, arezitinie) =) GAF fll2 15 2 pratty corripled
Wi rr’/Jl\ g5 tne followirig:

PINEINGS)

@razting the stub classes from the WSDL
Cornolligieptria stubs classas

Compiling the servicE ImplEmERtatIoN

Organize allfthie HIES INter al VER/ASPECliic EiRECho)
Structure
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- Create a GAR file with Ant

deploy-server.wsdd

Math .wsdl MathService.java deploy-jndi-config.mml
prvice interface Service implementation Deploment filas
(WSDL) (Java) (WSDD and JNDI)

_

PACHE ANT>

build.xml
Ant build file

GTd build files



£ Fplel Service pease directory” s trne directory wriers
We placed the e r)JO\/~':erv~r YWselel rJJe, arnicl wrigre trie
ENERT s ezl e folialel (Inslda 2 swa diractory ).

v I everything Works ine) ti
be something likes:

S NIPEES DR /ore dloous ecarmples rlelloWorld.gar

€ GARSHIENCEREGLECMVIII
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Deploy the service into a GT4 container

DagleVvandnlt IS cdorie witr = GT4 tool trizit, usirig Arlt,
packs thelGARNENaneE conles tria fllas (WsSDL,
copplellldel sitigs, corriollacd Irniolarrieritatiorn, WSDD)
Iglgerclooraairizlis [ogczitians inl trig G4 directory trae,

v nis depleyment comimaRcNtistNsENUigRVisIRcRISEs
that hasi Wirte permissieRNiRsGE@EI SN EAYNIOINE

cllogtis-caglgy-car
SECAMPLES DIP/org glopus ecarmples rlelloService.gar

v There Is alser a comimand torlneEpICyAaRSERVICES
cllojpitis=tiglclgnlav=czr arc clogls = arnolas rlelloService
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st m =) =) =]

D e

endpoinith
HelloWorildPort:

— b

locator. getHellloWori

[/. Perform Someloperata
GetResourcePropertyRespon ‘

port. getResourcePropertyil IOONaMESSE RN Y-
Shearhslef gsisjulll e = /Doy, aciic Firo tion") ;
response =

iy Peoae ofseRlaggaasPegpaety (Hallofzumas 2P HAMS) ;

System.out. printin (AnyHelper: tosSinaies Erana
response) ) ;

- } catch (Exception €

{e.printStackTrace(), } }

Antfonio Condiniceta
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A Simple Client

v Fifst, Wie
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AN ieeizlin) &) referdrics o ing service's portTyoe

/£ Q)gles W pleh/e EplElt Fefaranice, We car)l WOork Wit tre
WEeD: SerViCeras i Were e /occ// ggject, For 2z rrole
tol Inveke the reriorerechiorCEEIUE)d

v. Einally, notice new: all thercodENnuSiN: f
a try/catch block: Wermust alWwaysie ertiispsincERel
the remote operations: Camrthrow,
RemoteExceptions (for example,
network failtre and wWe Canft contae SERVICE)S

A A A P& Aa Anfonio Copdiiliceka °)



A Simple Client

£ WeEfe rlayy coirle) to corrlile c rie clignt, Before rurririg tre
(“omp]J@r ma}/ﬁ Stira ol rur) tre J':JHOWJJ'J
Jeotffea 561L0OBUS LOCATION /atec/globus-daval-anv.sh

e globussdevel=enVvashpsehpintciEsaeEENe M NsuIdEREIIRUIE
Globus, librariesinto VouimEEASSERANSIIY ] cornigilisig trie

S gVlesiVAglEndelo) < ezlfel Of nlls oLt Sirice Wea're rlot Usirig At to
compile e ClIERE WENIEE RGN IERSEIHoIF

Tio, compilertherclient, dortheseliowiings

javac \ -classpath ./builc v-rluJ/ clzissas /25 CLASSPAT \
org/globus/examples/ clienitSy S s At i dRet=y AN

ent.java

./ build/classes IS/ al directory, deneratea Ny ARNVERERIRHIE
compiled stub classes’ are; placed. Werneea toncIlEERIINS
directory in the CLASSPAIE soreur clienticaniaceEssReERNERctEE
stub classes such as HelloServiceAddressingliocators

Tannm A A A5/0G A Anfonio Condiinicka 11 0)
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Running the Container

NeWeigiiegerntinlnline dnle elient, We nead to to gtart Lo the
Stendalone CONINENR Orrwr\/\/Jse, oLUr Weo saervice Worl't pe
s\vzlllzlele, crlc tre clignt will o ashJ
o)l Sz pie contaliner ~nosa

— e | : -
Wiglegh Ealg denitzllgar Jteires Uy, voul'll sea 2 list witn tne UPITs of

all"therdeploye rJ servl
http://127. o

ice

CES,
J ) S F Soventzil eionsy [ oviezine) | s SR T o) o
.:) _a .:) f—a\l‘a.:) A 3 RS —= -'o__a\_J_a_a\.)-.)\_J_a f

This is thersenvice as it wouldiappeaimintaicEliclll NEyE:
Installation; Withrtherstaneal oE CoRtEIERM G LEENIT
http: //localhost 8I0B0/wST Lt/ Services:

If the service! is correctly: depleyed) Were
java \ -classpath . /build/stubsy/ classesy SSCRASSEATINN
org.globus . examples|. clientsi HelloSe LIS CANCEREGHEIE
nt \

http://127.0.0.1:8080/wsrf/services/ exampiles)/ HellloSer;

- A Aalla Calahria e Aami A ~hAra i A A O5/0A A Anfonio Condiinicka 7l



5 Steps to Writing a Service

v

C

(D

o Ls Pgfigle trig iritarfzice in WSDL

WaEle 9gdreitions Will o2 availanle to clignts
e Snyies Djierface 15 calllad e gort tygs
(Portiype):

v- Stepr 2 ImplEmEntthENSERICENIINENE

= SeRvice

" SErVice FEseURCE

= Servicernome

o

v/ Step 3t ConfigurertherdepioyimeEnis
= WSDD (and - INIDI)

v' Step 4: Create al GAR filemwithrAR(:

v_ Step 5: Deploy the service into; a WeBrSERVIEES
contalner
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Top-down approach

|/~' Lge irje cog-clovyrl sporozicr, frie YWSDL coriizins

[lg Zl03irelcE cefirlitior of trie service iricliclirig tyoes,

rriessecges ziricl portTyoes,

L Siezipejrlel Wwiir) z) cloctrrigeric/licara] YWSDL Ziricl ifier)

clarlaeelElrle) trle Jzie) ZiftifelcEs frofr) trizit [22icls to trje

oSt Interoperability

v e Use somie ol MO0 SMEINCOITEN w 1l trie G4
LOOIKIL o) GEREdtENtIENI G GGG NS

Java
Implemen-
tation

WSDL Java
interface interface



Tutorial Example: MathService

SLYBOrLsS tre gperstions:

AGE
=Sttt
v s asithENol OWIRNEN O ERIES
= \/alue (IRteger
= |L3St Operaticns PEFHOFECNSHIIREN
v. Onl initialization:

= \/glue set to zero

= | ast op set tor NOINE



Step 1: Define the interface in WSDL: Two options

v- Writing the WS DISdirectiy?

= RIS S thENTOSHVERSEIENCIIUCIF

ozl eggitfoll ovier trie cdasariotion of our gortlyoe,
v. Generating WSDIS fromiaiavannterfac

= Jhe easiest option) butVeERAComplcateENtENcEES
alfé net; alway/s! CORVERtEENCERECHALORNVSIDIS

- . . =
A A 5/ A Anfonio Condiinicka 115



The interface in Java

l‘u

public Snter:
pubiliic ?jfa zielel (A

public void subt
publich Int get



WSDL structure

% \JIIJJJJJJV/ JJ’J(”OJ'})OJ""J e EXLER

k| soy vag> logic gir

 <POrUllypPE>NILE

izl definitions
flleitlrs of dzite paing transmitigd
*l<scnamz>
ol ESIPESS
_ B b
UaSipiittais] ENIESSEUES c
c
*l<pari> o
(@
-
Elflid CEL S OPEa NS aENaSSOENIIESSAEES
* | <ggeratign >
* | <MESSAGETYPE>
Now: messages| WillTbe transmittea s
¢
(
CCESSEM ¢
D=addrESS feif
Sbhora= [1Biarmr A A A5/0G Tna Anfonin Condiiicka |7




Steps to WSDL: key TAGS

Wirlea epjae roor 2larnant <definitions>

(D

v Wirite tl e<P/ortType>
= [t Rasi2 ¢ e properties

JU

A giEeiEl gl eltiEz]picl ottt <message> for =zicrl
operation in the Portiype: =

v Write the



Te———

Root Element -- <definitions>
)

<?xml version="1.0" encoding="UTF-8"?>

<definitions name="MathService"
targetNamespace="http://www.globus.org/namespaces/2004/02/prog
tutorial/MathService"
xmlns:tns="http://www.globus.org/namespaces/2004/02/progtutori
al/MathService"

xmlns:ogsi="http://www.gridforum.org/namespaces/2003/03/0GSI"
xmlns:gwsdl="http://www.gridforum.org/namespaces/2003/03/gridw

SDLExtensions"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"

xmlns=

/definitions>

v <definitions> TAG as 2 Important propertEs:
the "name’” off therWSDIL filer Not el atesmwi

name ofi the Portiiype
Ihe target namespaceroirtheNGVVSIDISNIIED




<import ...>

v AIIAG USECRONINPOINYSIDINNIIES

O]
(1
(1
=
(D
Q
=
(D
(&)

(o)t cloplEnizl/e B0 rpioort a2l WSDLE files, jus
Vou plan teruse

[eeltion="0/ L sSrilvroseriiss /WS-
ResourceProperties. wsdl®

IeESPacE="NittP://dOCSOeSISFe ;feﬁgrg/\,\/gr-f/zoozlr 08/ s ri-
WSFReseurceProperties= 1L 2=aciit=ONMVsais

N Aalla Calahria - ialie a Siectami di Shor= icanmn A A A P& Aa Anfonio Copdiiliceka 20)



Write the PortType

<definitions ... >
<portType name="MathPortType"
wsdlpp:extends="wsrpw:GetResourceProperty"
wsrp:ResourceProperties="tns:MathResourceProperties">
<operation name="add">
<input message="tns:AddInputMessage"/>
<output message="tns:AddOutputMessage"/>
</operation>
<operation name="subtract">
<input message="tns:SubtractInputMessage"/>
<output message="tns:SubtractOutputMessage"/>
</operation>
<operation name='"getValueRP">
<input message="tns:GetValueRPInputMessage"/>
<output message="tns:GetValueRPOutputMessage"/>
</operation>

</portType>
</definitions>




<portType> tag important attributes

/ rlafne: pErne of tre Portlyos
/ wsdloo:etends:

= O)ple of @nle rizlizl cifferericas witr) olain WSDL,
PalFtl Off PrEpPreCESSOIMPIREVIEECNINAE IS

Allow: defimitiont ookt e SRaIREXLESI Gl RGIRE]
existing Portipe:

In this example we; tellFpreprocessotoNE NEE
GetResourceProperty and
ImmediateResourceliermination

3 . . . - . - . . . . Y 55
3 dalla Calabhria - Alia & ami A ~hora e ACA A P& Aa Anfonio Copdiiliceka 27



<portType> tag important attributes

/ wWsrp:PesolurceProperites:

(1)
U)

= SPECII

fv/lee rasglrea groparees
N =0oeration > tee for 2zicr retniod in the PortTyos

I0)o)eig=lElein) Ezle) plzls clrl INPUE teic), =i output teig, zirid 2
tagd

= [npuUt/output tags Nave fﬁssage eitiriotita, Wricr)
SpPecifies what message shioulcNENeEEEENICIERVIIER
the operation is invoked andireturins

\ . " . . " . . " 3 5 . ~
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Write input and output messages for each port type

<message name='"AddInputMessage">

<part name="parameters" element="tns:add"/>

ssage>
2 name="AddOutputMessage'">
me="parameters" element="tns:addResponse"/>

v Messades are; CoMpPOeSENEIN - g i ESENIIESEEUES
Nave one  IRPWIRICIN NS EXIY/INE] EliiEIIM SN S5EW

aleng

2 - " - - . . - - . . . -
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Define the XML elements inside the <types> tag

<types>

<xsd:schema
targetNamespace="http://www.globus.org/namespaces/2004/02/progt
utorial/MathService"

attributeFormDefault="qualified"
elementFormDefault="qualified"
xmlns="http://www.w3.0rg/2001/XMLSchema">
<xsd:element name="add">
<xsd:complexType>
<xsd:sequence>

<xsd:element name="value" type="xsd:int"/>
</xsd:sequence>

</xsd:complexType>
</xsd:element>
<xsd:element name="addResponse'>
<xsd:complexType/>
</xsd:element>
</xsd:schema>




ultiple XML elements inside <types> tag

<types>

<xsd:schema
targetNamespace="http://www.globus.org/namespaces/2004/02/p

rogtutorial/MathService"

attributeFormDefault="qualified"

elementFormDefault="qualified"

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

<xsd:element name="add'">
<xsd:complexType>

<xsd:sequence>
<xsd:element name="valuel" type="xsd:int"/>

<xsd:element name="value2" type="xsd:int"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<xsd:element name="addResponse">
<xsd:complexType/>
</xsd:element>
</xsd:schema>
</types>




Declaring the resource properties

VaIEXCIIPIENSIIWE

|

it MathResourceProperties

cleclziretlor) soscifles triz
orogerties, Value zrid
9

CONtAINS WO HESONG
LastOp, <:ier) gf Wil
SPEEI AlielAESOUICEN
Valties ol maxOcCuls)k

S
)
r

—

lgogzr orly orice (wea cotlld
ropertias 0y criarlglrig trie

v It Is important to not r(—/ NONINUINGSE

Bindings are:an: essentiaipetioirc NNV SIDISNIIES
playavias, we don't rnizive to add thern manually, sirce
they are generated autematicall sy aNEIEerINIE!:
s called whenrwe builalthe SerVIce

A A 5/ A Anfonio Condiinicka 27



<types>

<xsd:schema

targetNamespace="http://www.globus.org/namespaces/examples/core/MathService instance"
xmlns:tns="http://www.globus.org/namespaces/examples/core/MathService instance"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">

<!- Resource Properties-->

<xsd:element name="Value" type="xsd:int"/>
<xsd:element name="LastOp" type="xsd:string"/>

<xsd:element name="MathResourceProperties'">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="tns:Value" minOccurs="1"
maxOccurs="1"/>
<xsd:element ref="tns:LastOp" minOccurs="1"
maxOccurs="1"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>

</xsd:schema>
</types>

N
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(..'2
o)
o
N
3
=4
%)
=,
D
=
==
==
-

ozleliziefsl oyaef ety =pistine oS Saeyiicas  goges  Eiege | gl
Beieleyans Szl el Bl Biiice e o) ;
IMpoOLts Jfg GO USEW SRS OUCEY
IMPOLr N orgLdloklsSEW S MR E SO CE L Lo PEIACIC Sy
1mMpoLt org Gl eSS EMRE SO CEE IS I Tat=4/
imMpOort orgl globlusSEWsSr S ReSOUEEErHoPETAsN el
import orgl globustwsrtiamplReES O NRE S G S A [IE T
1IMpOLrt org.globus.ﬂr"Effzgl,Sim;leLaSQUﬁceIropertgS;t;
1IMpPOLrt

orgl. globus . examplest s tubshMaths ey e ISR & RSSO0
1mMpOrt

org . globus. examplest sSttubstMathiServa cemn S SRSl

nse;
1import
org. globus . examples . stubs. MathSe:

public class MathService 1mplements Ra
ResourceProperties’

. Y . . . - . - .
) -A (1&AallA =140 - (] 2 1 (] AN FEA 1 0
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Service implementation

Z Sipled ot Jalval claiss will frnolerrignt potr trig service
resolires, we rigacd to irriolarrert trie Resource
JJwever trlls Iriterfzce cogsel't recuire ary
IEHSHS mr)l\/ el Wely of tagdirig a2 class as pelng
a rrespu
VAl sl nlnldlnleltnle PaesolrcePropartias interface vy
aifé Indicatingrthaitiotirc cssHilcSRe RS EIGINESOUIE
PrOPERtIES WhHICRMVEN SR ONTcIE eV EisIERpS
interface reguires that weradd theNolWiRnEeroml;
class:
private ResourcePropertyS?E’gggrusc,
public ResourcePropertysSet getResSoUrcCePropEIHEySE LIS

return this.propSet;

3 gy N " D 3 D - 3 "
NI\/& ~ 1 al=][ = Slabria - e A Aarmi AR o\le A A (A A Gl AARTo R
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S

¢ class MathServ

/> RESOUTCE! Proper icsty.
private i
private Sf

e,

ol

/* Get/Setter
griefb e dae oYzl (
wartier stz e

atieilte yoic gaeyalus (Ant yalos ?“”
oS sysiilbtis = ezl

ot S cd e cpaElzigedo ()
e UGN S SR [OY

publiic VoL dN SetItaSICOPNISTAENIG BRICIS -0 (5) B
this.lastOp = 1astOp)
)
/* Required by interface ResourceProperties| *.
public ResourcePropertySet getResourcePropertySet()
return this.propSet;

ce

alal A

ovelelll l=r=)



The Qilam=s interface

Winlerl We rlelv/e to refar to Just oot anyening
e} gapvies, wea Wil riggd o co 5o using its quealifi
oI Q@INSIMENOIFSHIOI

This Is

alzitad to

-
fied narne,

ficlicles 2 namespace i cl 21 local

) plelsnle Wallen) 1)
trig ONalnie of trie Value PP

FOIFEXe mr)le

4
4

O]

{http: /[ /wx oy, org/namaspacas/examplas /cora/
MathServ1ce TSt ;J;}ValJ;

A qualified nameNs reps tael ir) Jeival usinig trig QNarne
Class

package org.globus!. examples) SerVi Ce SECOLE S EHNS R TN NIt
Jjavax.xml . namespace. OQName;
publich interacemMiCIONMEEIN|

public static final String NS =
"http: //www.globus. org/namespaces)/ exampiles) CoreyMathSerace IS Iican
ce" .

jgblefilielfieiee) Ed izl Oz B ALY = oz Oifzuns (N5,
jgblefilelel Sfezieite) Edciziil Ozl BY NSO = oy Oifzins (15, ~”Op”);

public static final OName RESOURCE' PROPERTIE new  ONameNINSH
"MathResourceProperties') ;

Antfonio Condiniceta 357
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Public class MathService

WENIEVERON T plgmgmt trie cornstructor. rlers we will
ZENIENESOUIEENPBPERIESE

—s T

/> Tnitialaze

try {
HasouraaPegos
HoEllgered ognflaggticaaDegomety
ATUE, "Valua", this);
this.propSet.add(va ul
setValue (0) ;
ResourceProperty 1astOpRP =L new,

ReflectionResourceProperty (

(T
(=)
l_
0
N
N

MathOName S RPILASTOPN
this. propSet. add (1astopRP);
setlLastOop ("NONE") ;

} catch (Exception e) {
throw new RuntimekException (el getMessage())r;

ovelelll l=r=) 595)

Anfonin




Operation implementation

otloilse; AddResponse :iclel (lee z1) ©Eoicgyysy His

(L

1 - ) 4
o T hiagoeilogn

D — - 2
"_l.ld r— :.‘./

l

Lastop) = "ADDITHON
return newrAddRESPo

J

SENON

—~

You'll noetice thiat, EVERrteUEINENE EHECNIIERC 6RO EIINES
pleliglefaler faitisn) 8 0a lal Eala WSPE file, rlow trie retirn tyos s
AddResponse ArsimiiliaiEthiRcNapPERSNR I ERERY I NERS

method:

)

public int getValueRP( ams ) coraoirs Haulo el icaaee o)

return wvalue;

, s . o . - ) . A : S n =/
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Boxed parameters

The/ parametersianaiierErimVal UESIWIIINRSOITENCCEEBRIE

oloy<siel Inisicla gty cleissas (Wrlier) sire gernaratad zgtorriztically
Efile). Triis 1S rriorfe avideart wrier we riave savear
or 2xcirrole, If we declzirad trie followirlg gpearztion irl

otle)lde berleiol yRagoongs mulelioly (Muleioly params) theows
REMOi-E e [INRNO T N

int al = params. geitiil

int a2 = params!|.get=AZN

// Do something

return new MultiplyREeSPERSENONN

Multiply: and MultiplyRespense are stlib; classesiNOHEENIGIWALIE
two parameters (al and a2) are IRSIGErarSIREIENM BBV
parameter, and how: we returararMultplyRESPONSENCIECEHNEVET
though we don't reaIIy want tor return anything.

On

arm  ACAT A Aa Anfonio Copdiiliceka 5




Question Time

?

Tra rrors vou zsk...
el cuestion youl



