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Part one: basic web services:
—Definitions

— SOAP technology

— When to use it and when not to

Part two: stateful web services a.k.a grid
services

Part three: Euro-VO and IVOA standards:
. — Standards,applying to all senices
» = StandardWSDL contracts, current and future

— CEC: a standard WSDL contract for arbitrary
applications
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A SEIVICE that is accessible by means of messages sent using'Standard Webh protocels,
notations,and naming conventions, including XML Protocol (or until XML protocol is standardized,
SOAP). Web service may also imply the use of ancillary mechanisms, such as VW SDL and UDDI

“fer defining Web. services. interfaces.
www.w3.0ra/2003/glossary/subglossary/xkms2-req/

These days, the term Web service typically refers to a modular application that can be
invoked through the Internet. The consumers of Web services are other computer applications that
communicate, usually over HT TP, using XML standards including SOAP, WSDL, and UDDI.
Sometimes Web service will still be used in the older sense of the word, as a user-facing application
like amazon.com or photo.net.

philip.greenspun.com/seia/glossary

A web service is a Self-describing, self-contained, modular unit of application logic that
provides some business functionality to other applications through an Internet connection.

Applications access web services via ubiquitous web protocols and data formats, such as HT TP and
XML, with no need to worry about how each web service is implemented. Web services can be

~mixed and matched withiother web services to execute a larger workflow or business transaction.
VW.ecots.org/display.sp —

A'Web service is any piece of software: that makes itself: availablerover the Internet and uses a

« standardized XIVIIENIESSEd I Q" system. There should'be some simple mechanism for interested
- parties to locate the service and locate its public interface....
WWW.Tactory3x5.com/more_info/glossary.xml
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“An. nInternet hosted application controlled through SOKP req esfs whlch P

results as SOAP respoenses.
WAL Oateway2sms.com/glossary.asp

A self-contained, modular application that you can use to describe, publish,
locate, and invoke over a network.
publib.boulder.ibm.com/infocenter/ws51help/topic/com.ibm.websphere.exp.doc/info/exp/
glossary.html

An application hosted on a Web server that provides information and services to
other network applications using the HT TP and XML protocols. A Web service is

conceptually an URL-addressable library of functionality:that is completely
independent of the consumer and stateless in its operation.
www.developer.com/net/cplus/print.php/1756291

Aweb;service is a collection of Protocols and standards used for exchanging data
wetween applications. Software applications written in; various; programminglanguages
and running on varieus.platforms can use web senvicesiioiexchange data over computer™
networks like the Intemet nra manner similarie nier-process communication on a single
~ computer. This |ﬁTeroperab|I|ty (eg. between Java and Python, or Windows and

GNU Linux applications) is due to the use of open standards. OASIS and the W3C
en.wikipedia.org/wiki/\Web _service
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URIC-addressanle service

Takes requests as XML messages

Sends replies as XML messages

Uses SOAP protocol to organize messages
Uses WSDL vocabulary to describe messages

Usually (not always) accessed via HT TP
+ Also Jabber, IMS -

o——

L WiSipretecelstare higher level'than transport protocols
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Simple Object Access Protocol (SOAP)

AWML vocapulary for
organizing rmessages
NFWHQSOC'QS‘

ntto:/fwww.w3.orc/20
01/12/soan-envelope

Deflnes packaging
anc optionzal encoding

for “payloacd”.
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Fecuest example

<7xml version="1.0" encoding="UTEF-8" standalone="no” 7>

<SOAP-ENV:Envelope xmlns: SOAP-ENYV=?
nttp:/Ischemas.xmlsoap.ora/soap/envelope/”

<SOAP-ENV:Body=>

<mns:Sesame xmins:mns=" hitp://lcdsws.u- J
straspg.friaxis/services/Sesame” SOAP-ENVencodingStyle="
nttp: //sgmemrl; ><mJJocl.o orfl/Jo Q/erf‘OCJJrJCI/">

e>
< SQAP~EJ\J\/:Body>
</SOAP-ENV:Envelope=

Q.v example in W3C SOAP spec:
ntto:/fwww. w3, org/ TR/soapl2-part0/

Guy Rixon GWS lecture, Page 7



Fesponse exarmole
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<?xmlversion=21.0° encoding=*UTF-8° standzlone=*no® 7>
<SOAP- fJ\J\/‘:rJveJopexrrJJns:SOAP~

=ENV=2ntip://schemas.xmlsoap.ora/soap/envelope/’ Ya>
<SOAP-ENYV ‘E)O(J//
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</mns:Sesame/ML> </SOAP-ENV:Body>
</SOAP-ENV:Envelope>
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Guy Rixon

Wepn Services Descripilon Language (WSDL)

Descrigtion of a SOAP service In AML
0

-+ types: schemata for ressage parts

= portType: syntax (not semarntics) of rmessages

= pinding: binds apstract messages to fransport orotocol
-+ service: URL (Pendpoint?) of service

nace: nitp://schermas.anlsoap.org/wscl/
lmplies 2l con;r.racfr. .'oe'zvveer service and client

4
Z
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A
>
P
()

©
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WSDL exarmnples

SDSS ImgCutout Web Service

+ ntin://casjons.sdss.org/lmogCutoutDR3/ImgCutout. asrmx?wscll
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Wnat e SOAP service does (RPC style)

Parse irc oerU ANMIL msa.

rlandle SOAP rieaders

Exiract SOAP nody
Convert vody to oojects

SOAP engine

\

Generate /ML reply msqg.

Send reply

application
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Whnat aa SOAP servic

(D
SR
o
(D
W
N
=
O
(‘W
.
<
(D
N—

Fecelve incorming msy.
Parse AML In msy.
rlandle SOAP rieaders
Extract pody

lld reply nody

-
D
—
[

ormat AWML reply msy.
o r_\O]/ application

Guy Rixon GWS lecture, Page 12



Whnat a SOAP client do

Turn argurnents inio AVIL,

Bulld request nody

Turr) ,ogd/ Inio opject

Guy Rixon
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Application
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JerlJ \/\/36 rlermes now values engoded
Literal?: developer decides now values encoded

+ *RPCY% pody contains rmultiple AWVIL siruciures

+ 2DocuUrnent”. gody coniains single AVIL I nent

+ 2Wrapoed® RPC args wrapoed into one docurnerii

See itto://rmarc.thealmsgroup.com/?1=axis-
v mn=101784879902571&wW=2

Formeal cniolces in WSDL contract

)
o
Q
O

+ Normally docurnent/literal or roc/encoded
+ Wrapped is formally docurnent/literal

+ Docurnent/literal is recornmencled

+ 2Encoded? s deprecaiad,
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ToolKlts: ways 1o write SOAP agenis

Not trivial to write SOAPY

= Writing SOAP requesis s easy

= Cornverting petween opjects and AML Is narder
= Parsing SOAP messages Is narder silll

Most languages nave a SOAP tooluit
oroviding

= SOAP engline for services

/W

ator for clients

4
)

Lo gerne

[c
Access o) object U ML mapping

|4+
TN
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i J\/Jam/ services inside one servlet

+ Norrnzally run inside Jakaria Torrncar

+ Configuration languzage (\/\/JJJ) ontrols rapping of
messages to services inside ine servler

+ Carn use oiner J2EE features In sarme weo-apg
Inclucles WsDL2Java, a silg-gerneraior

-+ BUllds siuos at cornplle-iime

Used In AstroGrid/Euro-VO cormpornents

GWS lecture, Page 17
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WIS are a pasic |
Can generaie W/S, WSDL gy annoiailon Ir)
Ci#t S0
Good suppori in Visual Studio .NET
= \Very rJI ICk, 2eas) (level OQrmnent
FLUNS With l\/l\ 115

500 sUoport for riesac Jer~.oaserl o/iras

curity
Forta JJJJF/ vizet Morno not tesied yet
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Exarmples of otner

SOAP::Lte

F00| K]

1
r\

S

LUos frorn WSDL at rurn-

+ CPAN module fo amerJ SOAP In Perl
+ Uses loose typing to consiruct sil
tirne
OopernsAMIL
-+ Forimplementng SAML protocol (sec

+ Java class liorary

-+ |ncludes codea for a wep service dafined o

Guy Rixon

Exarnple of application-speciiic

fOolkIL,

LIrity)

Yy SAMIL



Wiy U

Complex

+ Send It as an ML docurnernt

Guy Rixon
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Wnern not to use SOAP

FOr serving siailc corient
For moving oul daia
+ Too rmucn AML ¥ills ine parsers

N

+ Czirn Use olnary atiacnments o SOAP

Fortne \/\/\/\/\/\/

+ SOAP Is for macrhine cliemts
+ Can't call SOAP servicaes frorr weo orowser
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Pt one: Dasic Weo s

s nitions

+ SOAP fec 'ﬂﬂJJOJ/

-+ VWrern to use It and wrnen not to

W
(D
g
=.
O
(D
W

1

Pari two: siateful weo services a.x.a grid

services

Partinree:; euro-VO and IVOA standards:

+ Stancdards applying to all services

+ Siandard WSDL coniracts, current and fuilre

+ CEC: a standard WSDL corniract for arolirary
apolications
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> Result ]5 incdeperndent of previous recuesis
= E.(. narne resolver service

> r<e§;uIt depem cds on union of all previous recquesis

+ E.0. narvesilLog operaiion on a SkylNode,

sorme distinguisr meny siaies

+ result depends on a pariicular inread of recguesis
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Long-running aciiviiies

Long-running activities or)

services

Intermitient connecior

Asyrichronous conirol

+ Multiple SOAP requesis per
cLCEJ\/JE/

W

s J\/JrlrJ/ recuests are polling of
staite of acilvi
J
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Olcl: Open Grid Services Infrasiruciure (OGS))
+ GGF standard
+ Identifles context oy cnanging service endpoint
= Unsuccessiul: incompatiole witn industry standarcds
Current: Cornrnon Executlon Arcriteciure
+ Contains ad-noc arrangerments for asyncr. control and staius
ooll]ng/not]‘f]ca't]on
+ |dentifles context in pody of message
New: Wen-Services Resource Frarnework (WS-RF
+ OASIS (draft) standard
+ Evolved frorm OGS

_—

+ |clerntlf] (s

ﬂ)

5 context using SOAP-neacer eler

(P
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WS-HF: progosed for #®CEA mark 2°

= St Elﬂflrlrfl *on'irol of oo JJ'reume

= Corntrol of restarting after server fallure
+ WS-RF supported on serveral platforms:
NET: WSRFE.NET (University of Virginia)
Java: Glopus 4: Apacne WS-RE

Perl: WSRFE:Liie

Seae |[VOA 2Jniversal Worl Service®
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DEISIC wWeD services:

et

(D

-+ Definitio 'HS

+ SOAP tecnnology

+ Wrien to use it and wnen not o

Part two: staiteful wep services e grid services:
Part tnree: EUro-vo and J\/Or\ standards:

[Elﬂ(lrlr ds applying to all services
nclard WSDL contracts, current ancd fui

(—-

[e

-4

[4
Y (f\ UW UW
5

+ EC‘: a standard WSDL contract for arolirary
applications
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VO Basic Proflle

Low-level interoperapility requirernents

+ Based on Wen Service Institute (WS-1) basic profile for SOAP arnd
WSDL

+ rlelps Java, NET. etc, izl

Exiras for reanaging ine 1VO:

-+ (etRegistration: return service resource docurnert
-+ (etAvallaoility: test service nealin
= narvestLog: gather access loys for resource planning

Apolies to all IVO wep services: please Use jtl

IVOA cdreaft stancdeard

+ ntto:/fwww.lvoa.net/internal/IVOA/lvoaGrid AndWebServices/VO-
WS-Basic-Profile-0.21.odf
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Standard WSDL contracis: [VOA

SkyNode

-+ craf

+ nitp:/fwwwy.ivoz.net/internal/lVOA/lvoaVOOL/SkyNode0 9.wsdl
yuery

+ planned

rHedgisiry

+ Planned

Universal Worrer Service

+ Planned

U

VOSiore

+ Draft

+ ntto:/fwww.lvoa.net/internal/IVOA/lvoaGrid AndWepServices/vostore
-0.18.pdf
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Starncdard WSDL contracts: EUro-VO

>lel

store (VOStore prototyoe)
|er

Ittn://sc f vrlre gurrormrl orrl/m ororl ress/schnerma/vo-

[+

11
i+ @
‘ UW

F]Jel\/lamager (\/QSQE ce JFOFOF/OH)
-+ h££.o://3Jf ware.astroqrid.ora/scherma/vo-
space/FlleManager/v0.1/FileManager.wsdl
Feglisiry
-+ h"["[Q://claJa'Jad,star.le ac.uk:8081/astroqricl-
reqgistry/services/ReqgistryOuery?WSDL

Cornrrurity
-+ nittp://galanad.star.le.
comrmunity/services/:

\C. U 6 "O/rurorlrJrL
vService?WSDL

\
@)) Q)
qh)
(e
- \_
=,
l—l
\

Cornrnor Execution Conre
+ ntip://software.astroqrid. orfl/Jchemﬁj ea/CommonExecutionConne
ctor/vl1.0/ComrmonExecutionConnector.wsdll
GWS lecture, Page 31
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Hloyw o seia WSDL conir

In order of orefererce

+  Usean IVOA coniract

+  Use an exsing Euro-VO conirac

+  Copy a de-facio standard conirac
+  E.¢. from anotner VO project

+  Adapt an exising IVOA/EUro-VO coriirac
+ E.¢.add ogerations to standard port-type
+  E.0. merge two standard pori-types

= Invent your owr
You don't get easy Ini
VOLUr owr, privaie coriract,

%)
N
QO
@)
(D
Y
n )

tion if you have
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Isn't WSDL enougn for Interop?

C. )‘ Wy no au"roma‘t]r* Interoperaiion wiin
custorn contract If WSDL Is gupnlisnec?

+ Can't tooluit generate siUo frorn WSDL ai run-
tirne?

A Because clieni needs o ©riow semantics
anc WsDL doesn't state semarilcs.

+ L.e. don't Know wrat opjects (o 0ass (o stug
+ No way to puolisn sernantic deialls in regisiry
+ (FPos. speclal case for sorme doc-sty|

(D
2
(D
—
=.
(’3
(D
W
N——
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W/S Tor arolirary apolicaiion

(). Flow to wrap rny arolirary apolication In
WIS and rermezln Interogeraole
A use Cornmorn Execution Arcrniltecture

= Sarne contract for all apps cllent xnows
sermearniics of CELH to S'lr.ub

= Semantcs recorded I r EJ r/ not in WsDL

Guy Fixorn GWS leciure, Page 34



CEA coricepts

Wrap existing asiro applications in standard
Wen-service
-+ Comrmon execuilon Connecior (CEC)

-

0'1

escripe application Inierfaces In regis

U’
\

Generaie Ul for application from des cription
Invore application viet CEC using jor
clescripiion langua

=
Q)

>
(D
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rellow poxes: wnat you went to rur
Blue noxes: provided In CEA tooliii

White noxes: wrat you provide per aoplicaiion
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CEA cormporents

rellow poxes: wnat you already fzyve
Blue noxes: provided In Euro-VO Infrasirucilre
VWrite boxes: wnat you provide per apolicaiion
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CEA narmespaces

Urn:cea.applicailons. Fls”rroqr]rl org (WSDL)
nttp:/fwww.ivoa.net/xml/CEAService/v0.2 (1VO
rejurgluom)
nitp:/fwww.astrodrid.ord/scnema/Cornmonexecutl
onArcniteciureBase/vl (apoplicailon description)
nttp:/fwww.astrogrid.org/scnema/CEATYpes/vl
nttp://wwwy.astrogricl.org/scnemal/AGPararmeterDef
inition/vl

These are ine namespzace UR]s, Loox rhem Lo or)
niip://so f_r_vvrlre,guroylrl org/scnermal/indenirnl
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