





XML Web cnyx6b1 (Web-cepsucol) — ato
NPOrpamMmHble KOMMOHEHTbI, KOTOpble
NO3BOJIAOT CO34aBaTb HE3aBUCUMbBIE

MacwTabupyembie cnabocBsA3aHHbIE
NPUNOMKEHMUA.

B ocHOBe nX PYHKLMNOHNPOBAHUNA NEXKUT

ncnonb3osaHune npotokonos HTTP, XML, XSD,
SOAP, WSDL.



WSDL — 310 cTaHAapTHbIN XML-A0KYMEHT,
onMcCbIBaOWMMN GYHAAMEHTA/IbHbIE CBOUCTB
Web cny»Kbbi, Kak TO:

® Y710 3TO — ONMCAHNE METOAOB,
npepoctasnaemblie Web cnykbou;

©® Kak ocywecrsnaerca gocryn — popmar
AAHHbIX U NPOTOKO/bI;

® [pe oH pacnonoXKeH — crneumanbHbIn
CeTeBOW aapec CNy*Koobl.

Borja Sotomayor . The Globus Toolkit 4 Programmer’s Tutorial. University of Chicago Department of Computer Science



SOAP — 5TO NpOTOKON, OCHOBAHHbIN Ha
obmeHe XML-aoOKymeHTamMu.

SOAP onpepenaeTtca cneayowmm
obpa3zom: «SOAP 3TO OCHOBaHHbIN Ha
XML npoTokon obmeHa nHpopmaumen B
NeueHTpann3oBaHHOW pacnpeaeneHHoun

cpege.



SOAP cocTtouT 13 3-x yacrtem:

O]

obepTKa, onpeaenatowas cpeay ans
OMMUCaHMA COAEPKMMOro CoobLEeHnA N Kak
ero obpabaTtbiBaTh;

Habop npaBui KOAMPOBAHUA ANA
Bblpa*KeHMA CYLLHOCTEN TUNOB AAHHbIX,
onpeaeneHHbIX B MPUIOKEHUMU;

KOHBEHLMA OCYLLECTB/IeHUA YAa/IeHHOrO
3anycka npoueayp v noayvyeHmnsa oTBeToB.



MpepocTaBnAeT mexaHU3Mbl ANA:

©® onpeaeneHna KOMMYHUKALLMOHHOWM
eanHnUbl — coobweHmna SOAP;

06paboTKM ownboK,;
penpe3eHTaunm AaHHbIX;

yAaNeHHOro Bbi30Ba NpoLeayp;

© ©®© 0 06

cBa3nm c HTTP.
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MNMpouecc
O6HapyrkeHune, ObbeanHeHue,
B3anmopencrteune

OnucaHue
OnuaHne Web cny»x6 (WSDL)

CoobweHun

PacwwupeHuna SOAP

SOAP

MSImMOW» VI

b
E
3
0
n
A
C
H
0
C
T
b

CBsa3b
HTTP, SMTP, FTP ...

W3C Standards



TUNUYHBIK MPUMEP BbI3OBA
WEB CAYXBbI

[oe HanTtm
«CNyXKO6y norogpbi»?

«Cny»xba noroabl» AocTtynHa Ha Cepsepe 2

Kaknm obpasom 3anycTuTb cayKoy?

KnneHt

OnucaHue metogos: WSDL

3anpoc SOAP:
BbINO/NIHUTL getWeatherInfo()
c napametpom ‘74’

OtBeTt SOAP:
«+2..+4, 061a4HO, BO3MOXKEH A0 Ab»

Borja Sotomayor . The Globus Toolkit 4 Programmer’s Tutorial. University of Chicago Department of Computer Science




Appec Web cnyxbbl —ato ctangapTHbir URI (Uniform
Resource ldentifer).

http://live.capescience.com/ccx/GlobalWeather

®  BTW: URL (Uniform Resource Locator) assnaetrcs ogHMM U3
BuaoB URI, n asnaetca npapogutenem URI.



. CEPBEPHAA YACTb WEB C/1YXb

CepBep NpUNOKEHUN

Borja Sotomayor . The Globus Toolkit 4 Programmer’s Tutorial. University of Chicago Department of Computer Science



Apache Axis, Ha ba3e, Hanpumep, Apache
Tomcat

IBM Websphere
Microsoft .NET

J2EE (Java 2 Enterprise Edition) server container



Haswavenne Web-cnywbi

Web-crywbsl Ans RoGABNEHWS & Ga3y ABKHBIX IERBOK KA NEPEBOIKY rPY3a W MDEANOXENWA TRAHCNOPTA. B Bupe
Web-Cryb TaoKe peanis0san AOCTYN K TRAHCNIOPTHLIM HOBOCTAM C2/ATa, TEMATHKA KOTOPLIX OXBATLIBAET BCE BUAM
NBPABCIOK W CONYTCTBYIMME OBNACTH — TAMOMHIO, CTPAXOBHWE W T.4.

| Anpes
hitp/ww parevozki.

Web-cnybel A0 NONY4EHUS ONEPITHEHOR WHDOPMAUNK 06 AKTYANLHOM PECTINCAHIM, NPANETE/BHINETE CAMONETOS,
cocTosumk peicos. Cepanc «Cnpaska o pedce/Tatno asponopros» NPEADCTARNNET CBAVIOLMA HAG0D DyHKUMA:

- ArportList — crwcoK a3ponopTos;

- Nrportinfo — WHGOPMALMS 06 33pON0PTE NO ero Koay,

- DatelList — CNMCOK AT, N0 KOTOPLIM WMBETCR HHDOPMELKR;

- Arrival/Departure — nHDOPMAUMS © NPUOLITHH/OTNIPABNEHRK PERCOB;
- FlightSearch — nowck peiica no Hosepy;

- Flightinfo — nogpoGHas WHDOPMALWA O TEKYLLEM COCTORHMA PERCa (N0 KNIOYY,  NOMYBHEOMY
# pasyneTarte Bsi308a Arrival/Departure/FlightSearch),

Cepsuc «PacnucaHue pelcos» NPEROCTABNRET CRERYIOILMA HABOP DyHKUWR:

- KrporiAlphabetlist — cnncox GyKB, 1#a XOTOPbI HAYWHAIOTCS HEIBIHWS a3PONOPTOE;
- ArportList — CWCOK 23ponopTOos KA yKa3awkyio Gyxsy;

- Arportinio — unchopaauus 06 aaponopre;

- Search — nouck padcos;

- Calendar — wHOPMALIMA O APYTHX JATAX, B KOTOPRE NETAST yKadakksIi pefic

hitp//webservices.asrofiot.ru/

Menonssoaarme Web-cnyxG and #3ane4eHins widopMaLmm #a nonckoeo# cueTemb Google nossonser
Pa3paBOTUHIKAM BENONKATS 32NPOCH! Gonee Yam k 8 Mnpa. Web-crpaniy, (CNDaBeAANBOCTI DM OTMETHM, NTO
Ymaxummmlomy HO GAIMPYIOLLYICR Ha XML-3anpocax, nocsuiaamelxX Meropom POST wnn

meToRoM GET (npoTokan HTTP) Ge3 kcnonb3ogakms SOAP-3anpoca.)

hittp:/Awww.google.com/apis/

Coananwe natopa Web-crnyxt — Amazon Wed Services (AWS) — npapparuno onnaiHoesIA Marasus Amazon 8
MONHOLEHHYIO ANATCHOPMY JUIR SNEKTPOKHOR KOMMEDUAK. B HACTORLLSE Bpema B pamkax Amazon Web Services
AOCTYNHbI CIEAYIOUWE CAyKGbE:

- Amazon E-Commerce Sarvice (ECS);
- Amazon Simple Queue Service;
- Alaxa Web InformationService

http//www.amazon.com/

Anekcent Pegopos. Web-cny»bbl BYepa, cerogHs, 3asTpa. Komnbtoteplpecc Ne2. -2005






Mpocton npumep Web cny»bbi (Java)

public class MyMath

{
public int squared(int x)
{
return x * x;
}
}

Barry Wilkinson, Grid Computing Cource Slides, University of North Carolina



©brok types — Tunbl AaHHbIX, NCNOMb3yEMbIE
Web-cnyxoon

©brok message — coobLeHUs, UCNONb3yeMbIe
Web-cnyxoon

©bnok portType — MeToabl, NpegocTaBnsgeMble
Web-cnyxoom

©bnok binding — NpoTOKOnbl CBA3MN,
ncnonbdyemole \Web-cnyxoon



<?xml version="1.0" encoding="UTF-8"?>
18<wsdl:definitions targetNamespace="http://DefaultNamespace"
xmlns:apachesoap="http://xml.apache.org/xml-soap"
xmlns:impl="http://DefaultNamespace"
xmlns:intf="http://DefaultNamespace"
xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/" N am eS paces
xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmlns:wsdlsoap="http://schemas.xmlsoap.org/wsdl/soap/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<wsdl:message name="squaredRequest">
<wsdl:part name="in0" type="xsd:int"/>
</wsdl:message> messages - cCoooLeHUS
<wsdl :message name="squaredResponse">
<wsdl:part name="squaredReturn" type="xsd:int"/>
</wsdl:message>
<wsdl:portType name="MyMath'">
<wsdl:operation name="squared" parameterOrder="in0"> portTypeS - MeTOD'bI
<wsdl:input message="impl:squaredRequest" name="squaredRequest"/>
<wsdl:output message="impl:squaredResponse" name="squaredResponse"/>
</wsdl:operation>
</wsdl:portType>
<wsdl :binding name="MyMathSoapBinding" type="impl:MyMath">
<wsdlsoap:binding style="rpc" transport="http://schemas.xmlsoap.org/ soap/http"/>
<wsdl:operation name="squared">
<wsdlsoap:operation soapAction=""/>
<wsdl:input name="squaredRequest'">
<wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/ encoding/"
namespace="http://DefaultNamespace" use="encoded"/> - .
</wsdl:nputs binding - cBSA3K
<wsdl:output name="squaredResponse">
<wsdlsoap:body encodingStyle="http://schemas.xmlsoap.org/soap/ encoding/"
namespace="http://DefaultNamespace" use="encoded"/>
</wsdl:output>
</wsdl:operation>
</wsdl:binding>
<wsdl:service name="MyMathService'> Onpe nerieHne ¢ ny)|<6 bl
<wsdl:port binding="impl:MyMathSoapBinding" name="MyMath">
<wsdlsoap:address location="http://localhost:8080/axis/testaccount/ MyMath"/>
</wsdl:port>
</wsdl:service>
</wsdl:definitions>

Barry Wilkinson, Grid Computing Cource Slides, University of North Carolina



dnemeHT <portType> asaaeTca Hanbonee
Ba*KHbIM 3nemeHTOM WSDL.

OH onpepgensaet camy Web-cnyxoy,
npeaocTaB/isieMblie en onepauun u
Ncnonb3yemble coobuleHus.

MOXHO CpaBHUTb € BUbAnoTeKoM GyHKUMI, B
KOTOPOW YKa3aHbl BXOAHble NapamMeTpbl U
pe3ynbTaTbl PaboTbl GyHKLUMN.



<wsdl:portType name="MyMath'">

<wsdl:operation name="squared"

parameterOrder="in0">
<wsdl:input message="impl:squaredRequest"
name="squaredRequest" />
<wsdl:output message="impl:squaredResponse"
name="squaredResponse" />
</wsdl:operation>

</wsdl:portType>



dnemMeHT <message> onpeaensier 3N1eMeHTbl
NAHHbIX onepauun,

Kaxkaoe coobuieHne MOoXKeT coaeprkaTb OAHY
NI HECKOJIbKO YacTen. ITU YAaCTU MOXKHO
CPaBHUTb C NapamMeTPaMm Bbi3biBaeMblIX
GYHKUMN B TPAAMLMOHHbBIX A3blKaX
npPorpammmnpoBaHUS.



<wsdl :message name="squaredRequest'">

<wsdl:part name="in0" type="xsd:int"/>
</wsdl :message>
<wsdl :message name="squaredResponse'">

<wsdl:part name="squaredReturn"

type="xsd:int"/>

</wsdl:message>



AnemeHT <binding> onpeaenaet popmar
coobueHnsa u geTanm NPoToKoaa ANS KaXKaoro
nopTa.

OTBeyvaeT 3a TO, KAaKMM 0O6pPa3oOM 3N1EMEHTDI
abcTpaKTHOro nHtepdenca B baoke <portType>
npeobpa3syoTca B maccuBbl MHGOPMALIMK B
dopmaTe NPOTOKO/I0B B3aUMOAENCTBMA,
Hanpumep SOAP.



<wsdl:binding name="MyMathSoapBinding" type="impl:MyMath">

<wsdlsoap:binding style="rpc"
transport="http://schemas.xmlsoap.org/ soap/http"/>
<wsdl:operation name="squared">
<wsdlsoap:operation soapAction=""/>
<wsdl:input name="squaredRequest'">
<wsdlsoap:body
encodingStyle="http://schemas.xmlsoap.org/soap/ encoding/"
namespace="http://Defaul tNamespace" use="encoded"/>
</wsdl:input>
<wsdl:output name="squaredResponse'>
<wsdlsoap:body
encodingStyle="http://schemas.xmlsoap.org/soap/ encoding/"
namespace="http://DefaultNamespace" use="encoded"/>
</wsdl:output>
</wsdl:operation>
</wsdl:binding>



[laHHble 610KK onpeaenatoT, rae HaxoamTcaA
cnyxba.

port — onNMcCbIBaeT pacnooxKeHune u cnocob
AOCTYMNa K KOHEYHOM TOoYKe

service — MMeHOBaHHaA KoAnekuna nopToB



<wsdl:service name="MyMathService'">

<wsdl:port binding="impl :MyMathSoapBinding"
name="MyMath'">
<wsdlsoap:address

location="http://localhost:8080/axis/myaccount/MyM
ath"/>

</wsdl:port>
</wsdl:service>

</wsdl:definitions>



WSDL 1.1 VS WSDL 2.0

WSDL 1.1 WSDL 2.0
definitions description

types
A types

message -
IV M | s
% ©
portType interface é‘ &
operation operation
input = input

[ output ] output
14 ' I S— —

binding binding

. service service
ort endpoint

© PAJYEHKO . U., KAGEAPA CIT HOYPTY

Concrete
Section /

._‘..







CoobuweHnem SOAP Ha3bIBalOT 04HOCTOPOHHIOO
nepegavy nHpopmauumn mexay yanamu SOAP: ot
MCTOYHUKA K MPUEMHUKY.

CoobuieHusa SOAP asnatoTca pyHAAMEHTANbHbIM
CTpouTeNnbHbIM 6/10KOM, 0becnevynBaroLLUM
BO3MOXHOCTUN 6oiee CNOXKHbIX LWaba1oHOB
B3aMMOOENCTBUA:

3anpoc/oTBeT
«AMaNOroBbIN» PeXMUM

nT.M.



APXUTEKTYPA SOAP

— URL KOHeyHoW To4YKku

CoobueHuns
SOAP

XML XML Cepsep
napcep napcep MPUNOMNKEHNI

Web Server



Envelope (KOHBEPT) — KOpPHEBOM
3/1IeMeHT coobueHmns.

Header (3aronoBokK) — He
0b6s3aTeNbHbIN 3NEMEHT
coobuieHua. MoxeT coaepaTb
NOMNONIHUTENbHYIO MHOPMaLULO
ANA NPUNOXKEHUSA,
obpabaTtbiBatoLLEro 3anpoc.

Body (Teno) — o6a3aTenbHbIN
anemeHT coobuweHuna. Coaeput
BbI30Bbl HEOHXOAMMbBIX METOA0B
N nepenaBaemble NapameTpbl.

31
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LLIAB/IOH COOBLUEHMA
SOAP

<?xml version="1.0"?>

<soap:Envelope
xmlns:soap=http://www.w3.0rg/2001/12/soap-envelope
soap:encodingStyle="http://www.w3.0rg/2001/12/soap-encoding">
<soap:Header>

</soap:Header>
<soap:Body>

<soap:Fault>

</soap:Fault>
</soap:Body>
</soap:Envelope>

W3C schools website (http://www.w3schools.com)


http://www.w3.org/2001/12/soap-envelope

[TPUMEP 3ATOJIOBKA SOAP

B 3aronoBKe Mbl MOXeM BBeCTU HOBbIN
3/IEMEHT, HEe NPeayCMOTPEHHbIN

ctaHgaptom SOAP. Hanpumep, Homep <soap:Header>

TPaH3aKLUUMW.
<trans:Transaction
ATpunbyThI: xmlns:trans="http:
//www.host.com/namespaces/space/"
® mustUnderstand — nony4aTenb Soap :mustUnderseand==1=>
06Aa3aH 0bpabaTbiBaTb 3TOT 5
3/1€MEHT;

</trans:Transaction>
®  actor — yKa3blBaeT KOHKpPeTHoe

NPUNOXKEHME-NOy4aTeNb NPU
0bpaboTke coobuleHnA B LENOYKE.

</soap:Header>



TENO COOBLWEHMUA

3anpoc

<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body>
<getProductDetails xmlns="http://warehouse.example.com/ws">
<productID>12345</productID>
</getProductDetails>
</soap:Body>
</soap:Envelope>

OTtBeT

<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body>
<getProductDetailsResponse xmlns="http://warehouse.example.com/ws">
<getProductDetailsResult>
<productID>12345</productID>
<productName>CrakaH rpaHeHsn</productName>
<description>Crakar rpaHensm. 200 mn.</description>
<price>9.95</price>
<inStock>true</inStock>
</getProductDetailsResult>
</getProductDetailsResponse>
</soap:Body>
</soap:Envelope>

SOAP



. CBA3bIBAHME SOAP 1 HTTP

[MNepenaya SOAP
coobuieHnn nponcxoauT
nosepx HTTP —
NPOTOKO/1a NOCPeaCcTBOM
3anpoca POST (HauynHas
co ctaHaapTta SOAP 1.2
BO3MOXXHO NPUMEHEHME
GET)

CTaHAQpPTHbIM NPOTOKOAN
CBA3MW:

® KnueHT nocblnaeT
3anpoc

® Cepsep otBeyaeT OK

POST /InStock HTTP/1.1
Host: www.stock.org
Content-Type:
application/soap+xmil;
charset=utf-8
Content-Length: nnn

HTTP/1.1 200 OK
Content-Type:
application/soap; charset=utf-
8

Content-Length: nnn



