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Summary

/ \Wep) Siapvicas incrocltetion)

vallechnicaIRaSPECES
v WSREGnE Gili4

v, The G4 container

v' G4 Core installation and c



Web Services

/A Wee gepvics 15 2 sgftyyeEre 5\/5 arr) desigriad to support

Iritaroodrzala mlzcnina-to-rrzcrline iriteraction ovear 2 networl, It
flels el Isicarfzles clascerioad n 2 rrecrline-orocessaole forrmzat
(SpECIHcalIVAVSID

" - Service
' requester

v Systems interact with the WebrservicernraNiicRiERpIEsEhHIsEE NN
its description using SOAP messages), typically; VEyEeNISsIiE
HT TP with: XML messages inl conjuncticnpwithrethierVebrrelates
standards.



Primary Web Services Technologies

Sirnole Opject Access Protocol (SOAP)
Siedtietlira for trzlnigpartlnig SAYL docurnarits
1 O\Var SWMEFR BT, FTP, PPC

/ Wep Service Description Language (WSDL)
= XM technelogy == GESCHIESNIERCEEROINC NS
= Standardizesinpuit/outpuEphesEntciie

\Unliveeszl] Descrigtiorn), Discovery, and Integration
I ziplejtizicje (UDDT)

= Registry for web Services
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ral Web Service invocation model
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aral Web Service invocation model

W/ae) Sepyice

Web Service
Endpoint Reference

Run-time environment

message
v =
address & We_b
5 Service




Simple Object Access Protocol (SOAP)

AN SOAP priesgEige 15 furnidarnerntally 2 ore-way
erzlnisnnissian getywear) SOAP nodes, frorr =1 SOAP
oz SOAP receiver

v. SOAP messag adgaciac tg e corrinirigd oYy
applications toNimplEmERtNCRERCOINBIEXaE UG
PAttERASE

" request/response

| J//

multiple, back-and-fiorthF conVversatieneE

exchanges

etc.
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SOAP - Acronym for

Simple: Transvorting AL stricturad rrigssages scross
[RtERREUS]IEN NN

v L irersgorietion of COM gojects

CommenRrOBjECHMoE EINIEEIV I EREIERNSEIEIE
zlgepliedettlgerfifann DEC, icrasort, =llowirig interooeration)
petween ObjectBRokerrancNOIEE

Microsofit evelVed COIVNRtoNDE@ME

K - 2l philesephy: ServicespwiliNIENEeSIEIRtEREE]IGY
when binding them) to commoen protoce)sKe-INR)

= Most firewalls already: passyr.@ gV EIINIEGERGIE e

v SOAP'isi an XML based protecol USECRCrEXECHENEE
distributed data over HiplP

= QOrigins in RPC
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v
: : SOAP-ENV:Envelope
o Formattmg co)rlv/aricio)| SOAP-ENVencoding Style
L SFrElpsegnc/arotocdl pigclinig | | oo
. | SOAP-ENV encodingStyle
= ERcoding rules | SOAP-ENV-aclor oSt
| BOAP-ENVmusiUindersigng
. RPC mechanism e e e e e e e o oo oty
v
: TBodyEniry T
= Envelope; Required | SOAP-ENV:encodingSiyle
= Header [Optionall =mlSE i R R T
v :
Transaction data
= BOdy: Req u I red '/ use: i ,__: _:_:_:_:_:_:_::__:_:_:_:_:____:_:_:_:___
v, Method call and its™ I R, Wt v T
parameters B =
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SOAP Syntax Rules

VoA SOAPTMESSEe

v A SOAP. messar
NaMESPace

MUST pa a2rcocad

@&
(D

(—

2 MUST s

LD

v A SOAP miessage MUSIFUSEHENSOAE

NaIMESPACE
v. A SOAP message must NOircontainte

v' A SOAP message must NOT-contins
Instruction

(@
(71

-
®

)
o
1=
o

Isirig) LML

Envelope

=ricodlirig
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SOAP Request/Response Example

POST /InStock HTTP/11
Host: www st ock. org

Content- Type: applicati on/ soap+x m; charset =utf-8
Cont ent-Lengt h: nnn

<?xnh version="10"?>
<soap: Envd ope

X mh ns: soap="htt p://www. W3. or ¢ 200V 12/ soap-
enve ope"

soap: encodi ngS yl e="htt p:.// www. W3. or ¢/ 2001/ 12/ soa
p- encod ng" >

<soap: Body
xnns: me"htt p:// www, st ock. org/ st ock” >

<m Cet & ockPri ce>

<m S ockName>BM<J m SockName>
<4 m Get S ockPri ce>
<4 soap: Body>

< soap: Envd ope>

HTTR 11200 OK
Content- Type: applicati on/ soap; charset=utf-8
Cont ent-Lengt h: nnn

<?xm version="10"?>
<soap: Envd ope

x mh ns: soap="htt p://www. W3. or g 200V 12/ soap-
envd ope"

soap: encodi ngS yl e="htt p:// www. W3. or ¢ 2001/ 12/ soa
p- encod ng" >

<soap: Body
xnmns: me"htt p:// www, st ock. org/ st ock” >

<m Get & ockPri ceResponse>
<m Price>34.59m Price>
4 m Get S ockPri ceResponse>
< soap: Body>

< soap: Envd ope>

=&
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Web Services Description Language (WSDL)

(o)Ll plOWY <roOW rlow to rriei<e arc AME coc

(ot glowy <rloOW FlOW fressEges are ecrarnged Wit
W Eej e eer) 2 allernt cricl 2 server.

= Client Jest: s=l=ct 2 method, 5. orrit data
= Server 8- ratlrn A E data

v WSDL is an XML document that describesta Web
SerVice,

= Jt specifies the location eff the ==« - aRc e
(or methods) the SERVICEIEXPOSESY

A A BO5/0AG A Anfonio Condiinicka 13



Web Services Description Language (WSDL)

W3SDL 15 written in AML

WISPIE |5 zinl AL coetrniart
v- WSDL |s Used to

« peate Web services

i gescrme Webr SERVIGES

v WSDL is usedl by WSz

= not yet al W3C standalrd: “arstiggestioiNoIREESEIole
services fior the W3E XML Activitys o XIMIE oo E0] S

v http://wWww. w3, org/TR/wsdl



WSDL Document Structure

WSDL Element

‘ <types>: data types to be transmitted

<messages>: message to be transmitted

<portType>: operations (functions) supported |

<bynding>: message transmission protocol |
<service>: service location |

Nna Anfonio EGoncier=
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WSDL example

<2zl vergign="1,0" encoding="UTF-g"7>
<clefinitions 1ame=”HeLloS@rVIce”
ntto:/ /. eceramni , com/wsdl /HelloService  wsdl!
_____________________ ap.org/wscl /!
Hell uest!>
tyoe="xgd:string! />
<portType neamae="F Ieert>

<operatlon HEE= yHe 11
<QUITQLLE e s seiefe= "t Sehy el
</ OPE Gl 01>
</ 0o oe >
<oinding name="fH=llog Binding” type s:Hell
<isloeloslgipiclibniel Syl e=ligejc trzgsport=”‘"”" sicniei S) -, i
<Opeta o naime="sENHETNIOM
<SOaP : OPE Lo SO A SO ISIEN
<N
<S50 P Y
encoding Sty le="EEn:// Schemes Sanlis oI
namespace="lrnsesanmpilesEcI NG e Al
use="encoded" />
</dnput>
<output>

</outplt>
</operation>

< /ool gl

</definitions>

ovelelll l=r=)

Q)

|—



Useful Links

Goo J BoOOKS:

By Crizigoal, T, Jawell, “Jave Weo Sarvicas, ” Origlly, 2002
= JF:’mJ “Welp Sarvicas Essaritizls,” Orielly, 2002
- Oelle pElrlrl, S Arfantgatirie) Wean Sarvicas,“ Al Prass, 2001

7 ANT: Marnuz

= Nttps /) antepPaCiEneRay/iiic
vV ANERSERICESHAII

S pfEe o) AAVAAN IS el ref TR /2004 AN T E-ys-zlren-200402:1 1 /
LML) Siezniclaird

= http: //wWww. W3, orgy/ iR/ 2000/ REC=XmI=Z0BEN006
vVaXMIESEhHEmEE

= Rttp://WwWw. W3, org/ iR/ xamischema-0

ritlz)]/inlclesd ritrrl

A A BO5/0AG A Anfonio Condiinicka |7




OGSA Defines Basic Capabilities

LrUcCtUrersSenvice

D_

v Execu ManagEemeEnASEIICES
v. Data Services

v Resource ManagementiServic
v. Security Services

v. Self-Management Service

v, Information Services

v' Security Considerations



A, WSRF, and GT4

Globus
Toolkit 4

requires spegifies

Stateful
Web Services

extands

Web Services



WS-Resource: Stateful Resources

/ Ws-FPeasource = Wer RF

)

rvice -+ W

(L

N
=)

O

N Sigigriiyf resolree IS sorpletninig triet 24sts ever) wrier)
Ve plot iritareigtinic) Wit Jt.

>E DaC

= £.0. datawas

ENERSERVIGE

a

/ Stzteful resolrces nave propertjes trat defin

te|te

(P
O]

= CIESE Properties areN oW UNITEECHVIEIRNEIES)

= Propertiesi have values

= Add/remove/chande properties ancN el UESNEN el
v. WSRE Specification:

a WS-Resource is the combination o e VWeb SerVicerana
a stateful resource on WhHIch it acts.

. sy \ . . - . . . . " " . 1
a ~ 1 al=][ = =1l = Aclla a Aarmi ~\n\p) = o\le A A (A A Gl AARTo R ovelelll L=r=)



S-Resource: Stateful Resources

RESOURCES
== = = = = = =
| Filename: “tutorial. zip” |
| Size: 200
| Descriptors: {"Globus”®, “tutornal’} |
Resource 0xFSBEA72D |
| ~ | Web Service
Filename: “mynotes.txt” +
web | | |size:
Smaib | Resource
Service | | |Descriptors: ["notes”, “Globus™) |
| Resource Dx0SEB23FA ) WS-Resource
| Filename: “pacman.exa” |
| Size: 175
| Descriptors: {"game”} |

Resource Ox 106EBBZY



WSRF Specifications

Eise s el enarigirlie), out pzisically iniclicdeas,.

=W S=RESOUECENEIMEWBIRAMANV SIS

n W S=RESOUFCEPFOPERMESHANSRIZIEY
= \WS=ResourcelNietmENVSRIEEIRIE)
= \WSFServiceGrotiphWWSRIE=S(E)

= WS-Base Faults(WSRIE=E
VaREISEEE

= \WS-Notifications
= WS-Addressing



WS-Addressing

arvicas rizve alweys rizid zcddrassing:
U] JJerm RESOUIGCER

b

cas.rriy/sita. corrl/weztriar/us/ Y eztner
Service

v For a Webr Serviecert °{::/

= pically passtURISteraNpIFeE

= [t youl typed atWebr Senvicesl RINPLeR/GUIMVELS
browser, yourwouldiprebaiyAget e EroNiiEssE0E
or some unintelligible cede

v. Seme SerVvices IncluderarpoliteNEspuRSENPEEE

AT A A NG Aa Anfonio Copdiiliceka 25



WS-Resource Factory

/ Definition: any Web service capable of bringing a
WS-Resource into existence and assigning the new
S-Resource an identityJ

LESS
ource instance is created:
2. trie creatad instance is assigned an identity;
gitrie naw stateful resource is assigned to 2 Web service,

v'  The response message: off atWS-ReEsolCENc oA E Lol
must include a e-qualified endpoint reference
containing a WS-ReseURCE coRtEXt thiaiEES tORIENIEIWRVISE
Resource

v. The WS-Resource-qualified endpeint reierence canMsEnigipliciEy
returned by placing It Intoe a registry eraterrethnevals

A Anfonio Condiinicka )4l
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WS-Resource: explicit WS-Resource factory

3 The endpoint reference of WS-
Resource instance n.2 is returned.
Endpoint reference = wsa:Address +

w nceProperties
A

un-time environment

Requestor 3 WS-Resource o
Qualified EPR

1 request

Web WS-Resource

o0elI9u|

Service

Resource 2

WS-Resource

- - \ - - - - - - - - L T - [
AI\/& 3 Adalla =1 =1aYa 1= Halie a ami A SBhOora o\la ACA 0 NG Falal /_\Chmr)rlrllllt‘.l‘:l



The WS-Resource framework model

a) WS-Heasolrce

=
U
\ 1Y
:
Q)
1)
T
]
QL
-
G
(>
\
X
Q)
(>
(>
O
Q
Q!
0
(D
O]
G

/Resource id

. Address
Endpoint __oco--------

Reference

1
\
message
1

Run-ti ---n vironment :

S

Web

b t
Service

\(

aoeIou]

SRR
. sy % . . - - . . - . - " .
NI\/& ~ 1 al=][ = =1l = ala A Aarmi ~\n\p) = o\le A A (A A AG ARTonRie Eonaimesal



The WS-Resource framework model

Usiriel 2 Wean saryica io sccess arioirier YWo-Hasolrce

Endpoint

Reference

“ Run-time environment

1

1

1
v

5 —————————————————————————
address l“ 5

Q)

()

(0]

N\ . . - . . . . . " . 1
~ 1 al=][ = AlabriAa- Aclla a Aarmi ~\n\p) = o\le A A (A A Gl AARTo R ovelelll L=r=)



WSRF and Globus-specific features of WSDL

/ Rasollrcs propariias:

" WSHPrRESOUIGCERTOPEIRIES sittrinute of tnie porifyoe larrant -
SPECIHASEIRNVICEMESOUIECENINOIERIESREIEY Fem#mwr Erlelt tne resolrce
grd‘ﬁrrws are Weara we'll i<edo all gur staie
DL Praprocsssor

) / __‘.‘.v.. ¥ e e , - - s e
WsaIpp:extenads attibute oirt e yPErcICERINal GWSRSAEIY
WASIRE elorafY/eies to o rialticled ir ol portTy o Witrlglt iz Virg to
goje)/=clnlcl=gzlsics fronn officizll WSHF WSDE files,

USE thewalueroiFthicisa i itERORE EEEENCEIECIN Y SIDINidiel
includes our 6 slorafeie clefigicions olus zny WSHEFE portlfyos we
mIght need inrour: wwrr‘“(

Globus-specific fieatirertiiatNsNRE N EERONHERENITENEE
Programimers:

inforrrizitior.

jar for

@
Qb

createResource operation:

= analogous te oject creation  rEttFRIREStcICENEIE RGNl
“instance reference™.

= extra operation besides! serVvice Speciiic GneEs:

eference (EPR)

N
(09

Antfonio Condiniceta
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WS Software stack used by GT4 WSRF

v HIRIPES ERVET:

AP ECHENSINIEPASERVET:

HTTP (Web) Server
v ApplicationtSERVENR
Application Server
= Apachenhomicat SOAP Engine
v. SOAP Engine T

= Apache AXIS Service

= SUpPpPOrts wsadlZjaver el = Web
buildl Java proxies and Service
skeletons from WSIDIL doEs: Web

v/ Web Service Service

= User App



Definition of a GT4 Container

as e er\/]ce

2 GT4 containers: t=rn trizit canoi
conltzllplars Wite) = Sat Of cornrriorn

)]

—/ (1

az|tlra

L’l

4 irnplermnents SOAP over HTTP as a rmessage
Erarisoort protocol znd trarisgpori-lavel arncd VWS-
SECUF ity mMESSaEES EVEIRSECUI /A GIsCI]
commuURICatioNSs;

lanelaments WS-Addrassing, WSEF, and WS-
NeEiFicaieigrlitinletieinrz) )oY

sUpports logging Viar LegdymwWigichNimpiEiERtSRuiE
Jakarta Commons CogainehARE

defines WS RV SERESOUIZCER I NI gsIsElgi L
providing access torinformaticn aLolitSERVICES
deployed in the contaliner anarcenitaiNERPIOPERIES
such as version and start time.

el arm  ACAT A P& Aa Anfonio Copdiiliceka
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GT4 Java Containers

Cifzl Jzve) WS Cora cocla

lnpeldients WSHE and WS=-Natification a5 well 25 supoorting
COME! ol SECUkity aNENERNEGENIERI
1 dojeleme[ggeglac) to 92 Usad with Aozicrie Alis a3 @ SOAP erigine
pPIUS GthERE EVa RN A ECIHERCOIIPENENLSISUEIIRESRIERNVSE

Addressing andNSESECUIRILY,
/" To orocice 2 cornolate G{Java container, you can nost GT4
Jzival WS Core -+ Axis cornpination 2itrizer as 2

B Sissloleleel coritelin s (zs1ar dnstellEiEion znd zideninistration
-~ recommended unlessralreaayArtinniRENIeicEn)

= Jomicat: more featureftifbut complex  serVvietcontainess

v. This containter can: alsor host other GlldrSERVICES
= GRAM, RET, MDS-Index, MDS-Iirigger, and MBDSFATChIVE?

. sy \ . . - . . . . " " . 1
a ~ 1 al=][ = =1l = Aclla a Aarmi ~\n\p) = o\le A A (A A Gl AARTo R ovelelll L=r=)



GT4 Roadmap

Components currently planned for Globus Toolkit® 4.0

Execution

Management

Information

Services

Common
Buntime l

Companeants

Fyinon
W3 Cora
[contribution]
Community
Scheduler C W5
Framewark Core
::nnui:ulnn'
Girid Monitoring & +
Resource Discovery Java Ws WS
Allacation Mgr Systam Core
W BRAN) (MDS4) Components
Grid Monitoring & I
Resource Discovery C Common Non-WS
Allacatian Mgr Systam Libraries Components
[Fra-Ws GRAM) MDS2)




GT WSRF core

Corltellrier

SO VICE

SEUIE 0 Eoe) of Agelerie NS

(2
(P
(2

.I N
S

U]

v Clients
» [Ateract With SEeRvie

v. Build tools

= FOr WHEIRNGrREW! SERVICES
= Based around Apache A

AGIners



GT4 WSRF Core Istallation

o U2
J/A;y;wril—'r (1.6.1+ if using Java 1.5). (Apache web site)

l\

SE 1.4.2+ SDK from Sur, [BY, FIP, or BEA.

ws~core-4,0,1-0ir (from Globus site)

g gloous ouild tool (optional) > requires Python under Windows

Make sure you have JAVA rlOME set to the directory
where JAVA'IS installed on your machine.

Set ANT rlOME to eﬁﬁectory where Ant is installed

t CEORUS L OCATION environment variable to point to
'ne G4 Ieme directory (I.e. c:\ws-core-4.0.0).

Add ANT FlOME\in to the PATH environment variable.



Question Time

?

Tra rrors vou zsk...
el cuestion youl



