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Brief web services history

1989 - WWW invented

1991 - HTTP 0.9 specified

1992 - Internet at Masaryk University :-)
1993 - Mosaic web browser

1993 - CGl interface for executing programs
1995 - JavaScript introduced by Netscape
1996 - SSL 3.0

1998 - XML 1.0

1998 - SOAP 1.1 by Microsoft

2003 - SOAP 1.2 by W3C (never used)
2004 - WS-Interoperability Basic Profile




Brief web services history (2)

2000 - REST defined by Roy Fielding
2001 - JSON format invented

2004 - GMail and Google Maps

2004 - Web 2.0 hype, Mash-ups

2005 - AJAX (Asynchronous JavaScript)
2005 - Yahoo! offers JSON web services
2006 - OpenlD 2.0

2008 - HTMLS (First Public Working Draft)
2010 - OAuth 1.0

2012 - OAuth 2.0



SOAP versus REST

e enterprises prefer complicated stack

O

O O O O O

XML

SOAP, WSDL, WS-Interoperability
WS-* (WS-Security, WS-Addressing, ...)
persistent connections - queues

RPC based

complex tools and frameworks

e Internet crowd prefers simplicity

O O O O O

JSON

web APIs described as HTTP requests to URLs
AJAX in browsers

transient connections - TCP/IP, HTTP

scalable using REST



Web APIls

e well-known APlIs
o Google APIs (Calendar, GMail, Maps, Picasa, ...)

O

Facebook API

o Twitter API

O

based on HTTP+JSON+SSL+0OAuth

e third party clients
o web, mobile (Android, iOS, ...), desktop, embedded

e OAuth

O
O

developer registers an application at API provider
user authorises the application to use certain
operations in the API, giving the application a token
application uses the token to use the APl on behalf
of the user



JSON - JavaScript Object Notation

kind: "calendar#events",

etag: "K"GZIpEFttRDﬂOmLHﬂWRILHHHPkafVpPWPyIKiQCungCWOUYBMIHGPOK"",
summary: "EGI.eu Events",

updated: "2013-04-22T06: 00: 02, 0002",

timeZone: "Europe/Amsterdam",

accessRole: "reader",

- items:

-1

[

kind: "calendar#event",
etag: "\ "GZxpEFttRDAOMLHNWRXLHHWPGwk / Z2NhbDAWMDAXM] Y SODQONDCwWMDK ZMDAWY "
id: "vsl7ehlthhfrlgketatooshors",
status: "confirmed",
htmlLink: https://www.google.com/calendar/event?eild=dnMxN2VobHRoaGZybGdrZT BhMGES0GhycnMgZXZ1 bnRzQGYnassldg,
created: "2010-02-12T08:47:42.0002",
updated: "2010-03-29T06:34:30.0032",
summary: "EGEE to EGI Transition Meeting for User Community and Operations",
description: "A focus on the transition of the EGEE MA2, NAZ and NA4 activities to the EGI era with significe
followed by more general transition of EGEE operations to NGI operations from Tuesday afternoon. A detailed ¢
JconferenceDisplay.py?confId=1",
location: "MNikhef",
creator: {
email: "steven.newhouse@egi.eu",
displayName: "Steven MNewhouse"

’
organizer: {
email: "events@egi.eu",
displayName: "EGI.eu Events",
self: true

I,
start: 1

dateTime: "2010-03-01T13:00:00+01:00"
}J
end: {

dateTime: "2010-03-03T12:00:00+01: 00"
})

visibility: "public",
iCaluiD: "vsl7ehlthhfrlgketatooshors@google.com",
sequence: 0O



The same Google Cal event in XML

- <entry>
- <jid=
http: v google comicalendarffeeds/events%40egi eu/privateffullivs 1 7ehlthhfrigke0a0o98hors
<fid=
<published=2010-02-12T08:47.42 000Z</published>
<updated=>2010-03-29T06:34:30.000Z</updated=
<category scheme="http://schemas google com/g/2005&kind" term="http://schemas .google com/g/2005#event"/=
- <title type="text"=
EGEE to EGI Transition Meeting for User Community and Operations
<ftitle>
- <content type="text">
A focus on the transition of the EGEE NA2, NA3 and NA4 activities to the EGI era with significantly reduced EC funding during the firs
to NGl operations from Tuesday afternoon. A detailed agenda is available - https:fwww egi eufindicofconferenceDisplay py?confld=1
<fcontent>
<link rel="alternate" type="text/html" href="https: /v google comfcalendarfevent?eid=dnixMN2VobHRoaGZyb GArZ TBhMGE50Ghye
<link rel="self" type="applicationfatom+xml" href="https:/fwwww google comicalendarifeeds/events%40egi euprivatefullivs 1 Tehlthhfrlg
- <author=
<name>Steven Newhouse</name:s
<email=steven newhouse@eqgi eu</email=
<fauthor=
- <gd:comments>
<gd:feedLink href="https /fiwww google comicalendarffeeds/events%4d0eqi eu/private/fullivs 1 7ehlthhfrigke0alo98horsicommentsf=
<fgd:comments>
<gd:eventStatus value="http://schemas.google com/gl2005#event confirmed"f=
<gd:where valueString="Nikhef"/=
<gd:who email="events@egi eu" rel="http://schemas.google com/g/2005#event organizer" valueString="events@egi eu"/>
<gd:when endTime="2010-03-03T12:00:00.000+01:00" startTime="2010-03-01T13:00:00.000+01:00"f>
<gd:transparency value="http://schemas.google .com/g/2005#event opaque'/=
<gd:visibility value="http://schemas.google .com/g/2005#event public'/=
zgCal:anyoneCanAddSelf value="false"/>
<gCal:guestsCanlnviteOthers value="true"/>
<gCal:guestsCanModify value="false"/>
<gCal:guestsCanSeeGuests value="true"/>
<gCal:sequence value="0"/>
<gCal:uid value="vs1 7ehlthhfrlgke0alo98hors@google.com"/=
<fentry=
<ffeed>



AJAX

e Asynchronous JavaScript And XML

does not need XML, uses JSON often ;-)
based on introduction of XMLHttpRequest
JavaScript object to web browsers
asynchronous request to web server
response processed in JavaScript
same-origin policy (protocol,host,port)
Cross-origin resource sharing (CORS)
example: Google Web Toolkit (GWT)



Mash ups

e combine data from various sources
e typically a Google map with some geospatial

data
o ships - http://www.marinetraffic.com/
o aircrafts - http://www.flightradar24.com/



www.marinetraffic.com

oo )

| World Map | Cover your Area | Frequently Asked Questions | Services |

Gallery

MarineTraffic.com
Q

Search Zt& English w

i 2k spadin ot W s
Ships Map ¢ % oughborough RaKing @ng‘éLynn Aylsham Walsham Q) lMapaJ Satelitni | Simple I
- .
Go to Area... ? ®
| Stamford Wisbech Dereham 'S eerh
2 o 9 GRONA AALSUM a
o y N A N AP =
|GO To Vessel 2 on vl e Flag: &ntigua Barbuda £
$ COorby Orton o’Attleborough Ship Type: Cargo - Hazard D ? J ’“
Southgate (Recognizable) @ ‘.@1
Motation & Display options: Kettering Ely Thetford B Be  Status: Underway <z &
— ) o Speed/Course: 12.4 kn / 39° Haarlemg
Show Ship Names Yo LFRAabY Lultingcon Length x Breadth: 100 m ¥ 14 m g o
1 My Fleet Northampton { Draught: 5.5 m
M wan Cambridge Buroy St Destination: SODERTALJE e
Wind | Now Wocﬁon Bedford b Edmunds  PStowmarket ETA: 2013-04-29 19:00 (UTC) Ship Photos: 41 O
w More... Mnlton o Woodbfidge Received (1509): Oh 2min ago Upload a photo
Kevhes (AIS Source: ) vessel's Details
M m-Passengervessels e Sudpury Q Show Vessel's Track
Pt Distance to.. More Actions v
M T=Cargo Vessels Bletchley cobat, ﬁg%
v Stevenage Braintree 9 —Hanwi damo ORotterc
™ W»-Tankers B|cester "
Aylesbury Luton Clagtoh-oniSea s o Dordrec
M 7= High Speed Craft oxford St»AIbans Harolow sp”ngﬁe'd P'ON2 pij ennsse. o
o ‘ Jcowiy a : p De Biesbosch 4
™~ T=Tug, Pilot, etc oAbanGO\Wycombe Watford Enﬁeld Chelmsford & & ° C o= mﬁﬁ] &
& m-Yachts & Others VAT S0 Brehtwodgs Basidon & 4 & o ‘ q @Oosrezc@ne ,‘90 $
Didcot Y
¥ Fishing 9% Emmer ¢ & Fondon @ oSouthend-on-Sea ¥ W I @\ Mndd @ %o%"daa
- o , Green Sloughq_q'.m ﬁE} ¢ ‘,,(.35.,,9@’ <3 € 9 W
M & Navigation Aids —+Reading® ColnBrook ) 4 B i > w ' §@ @ﬁ gen(fESSen
, . 3 a Croydon 3 P Margate L 2 4 = gen | |
M =>Unspecified Ships swbury Bracknell Y9N o Petts Wood )\, LGillingham Lo W ‘® V W@(ke Heist W ec{;}
me Ba ms
M = Ships Underway Basingsfoke Woki . Magistone £ » gj j T Q B‘@schaata <
M & AnchorediMoored i Glildford Caniérbury - & @ = YT o Br(gge Antwerpen@ Reurrie
iddelkerkes 5
Crawle Dover %7 é @ Jabbeke © t-Niklaas o /
Quick Links: nchéster. &/ ¢ nga' AShford*"oFolke Kokskge lﬂ g "Ilrllk o>
Get an AIS receiver for free! Hoschant Tunbridge i & @ @8%"'”& [ E403| Dendemde %elen ok
Repartyour own position tieigh Wells A Gravelings & Roesglare %H Agt v.@rde@@
Receiving Stations i i ) e E42 |
&rehamchaterloovme riahton Hasn@s ’ ’ @ \m B leper Dﬂd'r’ﬂg> @Warep Bruxellesa-Evere oL
0 2 : ’ aiseli, X 4N £3‘<°""Jg> ©Bruss
Available on the iPhone IS uth o5 % Worlh ing O% = ®oume o& &l M Saint:omer & 3 sl B
A S t 'S @\ u -sur-Mer Y 2o fo.. ourcoung ? Buizingex®y Wavre
pp ore 'C:n" Ryde. 20km Regls & @9 Le Portel D8SyTes °R°U 2~ - Waterloo
m Sha.‘-‘ i 20 mi ~ QM — > Data map ®@2013 GeoBas:s—DEleG (@QDC@)yGoogle odm;nm pouZiti Nahlisit chybu v mapé | I



www.flightradar24.com
@ flightradar24

LIVE AIR TRAFFIC

uTC

9 wan ,. A Map |
g

&7 f | A
. ; | >

¥ Planes 6043 Bing

2 Frerium % X

(e oo l v ronow |2 9
Map link *’ K

MpAM24 comAS 21,1656

W Latest twitter

Are vou a skilled web developer with *r *
slenty of ideas for how to improve
o ] ’*\ .

§ Latest Facebook

S~ > 4
Are you a skilled web developer with

plenty of ideas for how to improve

i Schr X REAL TIME 5 MIN DELAY

)* » : N ADS-B data FA
* W .
-~ want flightradar24

on your phone, tablet,

* x Magc OS, or Windows 87
=X

Pnpnnu me?[pt[gglae[gl K \K Sa(emach
GOOGLE NERUS 10 % . s b

want flightradar24
without ads? -+

* ;_)_ x X AdChoices [>

_gp_djwoﬁ Geqtaa}?isbm@ﬂ ' a1 - Terms of Usel Report a map error




Federated identity

many authentication mechanisms were

developed for the web

o username+password (hard to remember)
o X509 digital certificate (complicated to get)
o digest, Kerberos etc. (not much support in browsers)

users forget passwors to less used accounts
in federated identity, account from one
organisation can be reused at others

identity providers

o OAuth - Google, Facebook, Twitter, ...

o OpenlD - Google, MojelD.cz, Seznam.cz, anybody

o Shibboleth - in academia - universities, Academy
etc.



SOAP/WSDL web services

e preferred in the enterprise world

e used as API for the Czech eGovernment
"Data Boxes"

e SOAP is Simple Object Access Protocol

e WSDL is Web Service Description Language

e WS-Interoperability Basic Profile needed to

ensure interoperability
o requires SOAP1.1

e many WS-* extensions



