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Web Services

e \What are web services?

 The basic idea is that a web site can provide
some kind of service through the Internet

e A program or another web site can use the
service

e Everything uses the same ‘web service’
standard to communicate
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Basic Idea of Web Services

e For example, here a web site is using a web
service running on another system:

4 )

Some kind of
web service

- J

User Web site

 Here a program is using a web service:

4 )

Some kind of
web service

- J

User Program
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Example Web Service - Google

e Google.com Is the most popular search engine

 The usual way to use it is by typing things Iinto
the google.com web page

e But what If you want your code to use google?

* For this reason Google has made a web
service

 Anyone can write a program to send a web
search query to the google web service and
get the google search result
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2 Google Web APIs - Home - Microsoft Internet Explorer

. FEile Edt View Favorites Tooks Help L
3 A . o ; <o W
Qak - © ¥ [@ @ Pseach FeFavoies @ 2v iz @ - [ JHE @3
- address | &] hittp: /e google .corm/apis/ V| Go
A
GO Ugle“' Google Web APIs (beta)
Home : Develop Your Own Applications Using
About Google Google
Google Web APIs YWWith the Google Web AF_'IS semice, Soﬂware_
b Overview developers can guery billions of web pages directly from
Dawnlaad their own computer programs. Google uses the S0AP
Create Account and W3DL standards 5o a developer can program in
Getting Help his or her favorite environment - such as Java, Perl, or
AP Terms Yisual Studio MET.
FAQs
Beference To start writing programs using Google YWeb APls:
Release Motes
Download the developer's kit Wvith Google Web APls, your cornputer
""""""""""""""" The Google YWeb APls developer's kit provides can do the searching for you.
Google Desktop API 1 documentation and example code for using the
Write handy plug-ins far Google WWeb APls service. The download includes
Google Desktop Search. Jawva and .MET programming examples and a bz )
WWSDL file for writing programs on any platform Auto-monitar the web for new
Google AdWords API that supports web services. infarmation on a subject
Ma_mage your accounts, Glean market research insights and
build new tools, pull .
trends over time
reports, and more. Create a Google Account ]
............................. To access the Google Web APls service, you Irvent a catchy online game
2 rust create & oogle Account and ohta_ln a Create a novel U for searching
license key. Your Google Account and license . ]
key entitle you to 1,000 automated gqueries per Add Google's spell-checking to an
day. application
Write your program using your license key
Your program must include your license key with
3 each query you subrmit to the Google Web APl
service. Check out our Getting Help page or read
the FEAQs for more infarmation.

|

I@ Done

® Internet




SOAP

 To use a web service, you need to send a SOAP

message
SOAP

request

~

Some kind of
web service

response

Web site

 The response will also be a SOAP message

« SOAP is not really a language, it is a protocol
(method of communication) for exchanging
Information
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The SOAP Query

o Say we want to use the google web service

 We need to create an appropriate SOAP
message and then send it to Google

 An example SOAP message for this is shown
on the following slide — the whole thing is put
together and then sent to google
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PORT Jfsearch/hetaz HITPA1.0

User-Agent: NuSOAP wi.6 This section is the HTTP message header.
Host: api.google.con (‘User-agent’ means the name of the software
Content-Type: text/xml th ; : th. . th. .t
Content-Length: 954 that generates this message - in this case |
30APAction: " is the PHP library called ‘NuSoap’)

<rml wersion="1.0"2>

<H0AP-ENV:Envelope 30AP-ENV:encodingityle="http://schemas.xmlzoap.org/so0apsencoding/’
xmlns: S0AP-ENV="http: //achemnas.xunlsoap.oryssoapsenwvelope ™
*mlns:ixsd="http: /. wi. org /2001 /ML Schema™
xnlns:xsi=""http: / mmw. w3, org 2001 /xML3chena-instance”™
*xmlns: 30AP-ENC="http: //schenas.xnlsoap.ory/soap/encoding /"
xmlns:si="http: //soapinterop.org/x=sd4™
xmlns:gqalactivism="urn: Foogleiearch>-

CROAR-EIN: Body> The license key which google

<galactivism: doGoogleSearchs _— lequires
<key Hsi:type="xad:string =yvour-google-license-key-HXxxxxxxx< /keys

< Xei:type="xadistring gane Ciletype: SUEd/ o m—
<5tart xsi:type="xsd:int">=0</5tare- The google search

LmaxKBesults Xsi:type="H3@: int"=10< /maxPesultas- eXpreSSion- I-e-, search
C. \ for the word ‘game’ and
</galactivism: doFoogl€Searchs I
Show the A_sk google to return only files that end
give 10 search in .swf

£ /30AP-ENV:Body> first page of
{ISDAP—EW:EnvElDPé%UItS results




The SOAP Result

* Google will send back a list of results

e The results will also be transmitted in a SOAP
message

 An example is shown on the next slide

e (Again, there is a HTTP header at the top, but
this is not shown for reasons of space)
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<xm]l wersion='l.0' encoding='TUTF-8' 2>

<A0AP-ENV:Enwvelope

*xmlhns: S0AP-ENV="http: //schemnas.xnlsoap.org/soap/envelope /"

xnlns:xsi="http: /A, w3, org 1999 /XML 5chena-instance™ .
xnlns:xsd="http: / Awmmr. w3, org /1999 ML chena' - TOtaI number Of hItS

<30AP-ENV: Body> for the search string
~

<estimatedTotalBesultsCount x3i:type="xad:int">=25400< /estinatedTotalEesultasCounts
sresultElenents xmlhs:ns3i="http: //schenas.xnlsoap. org/soap /encoding /™
X3l:type="ns3:Array"”

nsirarraylype="nzsl:ResultElenent[10]">

<item xs3i:type="nzsl:ResultElenent =

First result
<URL x=i:type="wad:string"=http: // people. fas.harvard., edu/~pyang/flash/miniputt. swe /Tl
<title xzi:type="xasd:string =</ title
</items

£item xzi:type="nzl:ResultElenent™>

. Second result
< items
List of other results

</resultElenentss continues (not shown here)

<gearchluery xsi:type="xzd:string >gane £iletype:swi</searchluery:

< /30AP-ENV:Body>=
< /S0AP-ENV:Envelopes:




Companies Supporting Web
Services

 Hundreds of companies now offer their service
using the web service standard

« As well as google, another example is
amazon.com
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FBX

2 Amazon.com Amazon Web Services Store: Amazon Web Services - Microsoft Internet Explorer

Fle Edit View Favorites Tools Help w
P Y rs
i Your | | See All 32 B i p=r —
dmazoncom a0 | MakeMoney | g 2SR Your Account | Cart | Your Lists () | Help | 1§ 5
Prograrm : Web Paid Cn-Demand
CrvEryiew | Marketplace | Associates | Advantade | Services I Flacements | Publishing
Sn e gl Amazon.com ¥ .\ Find Gifts AG Web Search (5o
M
Welcome to Amazon Web Services
amazon Amazon Web Services provides developers with direct access : W
" i Your Web Services Account
webservices™ to &mazan's robust technology platform. Build on Amazon’s ( )
suite of web services to enable and enhance vour Announcing Amazon
applications, We innovate for you, so that you can innovate mMechanical Turk
Learn ‘E"h':!”t Amazon for your customers. Browse our reference applications to see  (Beta)
Web Services the possihilities!
What is Artificial
w . artificial Intelligence?
EhvtPSE ’f“W.S'ﬁWS? What's New?
at's Mew in ;
Upcoming Events Announcing Amazon 53 - Simple Storage Service (March Learn mare on the
Reference aApplications 13, 2008) AR
Create an Account Amazon 53 is storage for the Internet. It is designed to make Turk page.
FACC web-scale computing easier for developers. Amazon 53
provides a simple web services interface that can be used to Amazon Mechanical Turk
store and retrieve any amount of data, at any time, from Promaotion
Browse Web Services  anywhere on the web. It gives any developer access to the
same highly scalable, reliable, fast, inexpensive data storage Build now,
Amazon E-Commerce infrastructure that Amazon uses to run its own global E $1000
Service - arn
o it network of weh sites, e it ht
&) ® [nternet
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Making a New Web Site

« Amazon sells many different things - books,
music, toys, clothes, etc

e S0 you could make your own web site which
appears to sell things, but in reality just uses the
amazon service

 An example of this is http://simplest-shop.com/ -
shown In the next slide

e The web site takes all information from amazon,
and sells everything through amazon
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23 Simplest shop: find and buy from thousands of products in seconds - Microsoft Internet Explorer FEX

; } . ) F
Fl= Edit View Favorites Tools Help L
- - 'Fj S i : " 1A i - . i
@ Back @ @ @ \f_;j - Search 5.7 Favorites & D_% viég B - | ﬂ € ) by 8
- Address | @] http:/fsimplest-shop .com)/ v Go
~
Simplest-shop.com walcome | Help @
Search for | || Find |
Browse our top categories:
Clothes Consumer Music CDs
Baseball Caps, Duterwear, . olectronics __ ® France, Blues, French,
Snow Boots, Gift Boxes & Bookshelf, with Caller ID, Emerson, _ Cumnllatluns. Dance & 0],
Mare Socket Communications Historical Periods
% Baby products % Jewelry [[| Cell phones _
o= Kidsline, Red Calliope, *J*‘v Piercing Rings, September, Cases & Belt Clips, Special B
Monfict Words, Colors, Time, September, Birthstone Features, Substores
anfiction
Beauty products bl <iulstion, Sports Games, S8 Other, Datahase, Christian
fF‘-'.laI|dF'DC::IS|‘|I.E P.thtl:lshdave ’ Playstation, Nintendo G & Biblical Software
roducts, Eve Shadow
- Garden devices Sporting goods
Books Steamn Cleaners, Macuums Pistols, Skateboarding
French, &ll French Books, 2 Floor Care E-alth Linens Shoes, Airsoft, Rifles,
Dentistry, Travel, Games ' Minnesota Vikings
. S Gourmet food 5
i | Cameras @ duct L Tools
_®' | Digital Camneras, & []I'ID ucts ‘, Reconditioned Tools,
Megapizels & Up, 4 ta 4.9 French Cuisine, Candy & Chocolate, Heaters, Heating & Cooling
Megapixels Fresh Fish
; . Toys
“ Mlaccical rroacie CMNc -\I Health Drodu':ts &l -~ _?.I.__ T :

| ® Internet




Web services
such as the
one by Amazon
mean that an
application can
concentrate on
the display
layer without
worrying about
storage
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