
Lecture 4: Web APIs 

Mashups: Remixing the Web 



Preparing for Today’s Exercises 
  Today we’ll be learning about Web APIs using the 

Flickr API as our primary example. 
  To do today’s exercises, you’ll need to: 

1.  Sign up for a Flickr account, if you don’t have one: 
http://www.flickr.com/ 

2.  Upload some photos to your account. 

3.  Register a non-commercial API key: 
http://www.flickr.com/services/api/key.gne 
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Reminders 
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  Assignment #1 due next week in class 
  Interim course feedback form due in two weeks: 

http://www.webremix.org/feedback.php 
  Project team sign-up in four weeks 
  Use the course mailing list for assignment 

questions and discussion: 
itp-mashups-fall10@lists.nyu.edu  
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Today’s Goals 
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  General overview of Web API concepts 
  Communication protocols and data exchange 

formats used in Web APIs 
 REST 
 XML-RPC 
 SOAP 
  JSON 

  Detailed look at Flickr API, with examples 
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The Mashup as “Uncomputer” 
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Traditional Model of a Computer 
APIs provide access to low-level system functions 
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The Mashup as “Uncomputer” 
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The Mashup “Uncomputer” 
APIs provide access to distributed services in the cloud 

Courtesy of David Berlind 



Old and New API Models 

9/27/10 7 

Old Model New Model 
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Request and Response Formats 
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  An Acronym Soup! 
 REST 
  SOAP 
  JSON 
  XML-RPC 
  POX 
  WSDL 
  RSS 
  ATOM 
  OPML 
  KML 
  RDF 
  ASX 

  But fundamentally, all you need to do is 
1.  Figure out how to formulate the request 
2.  Figure out how to parse the response 

  … or better yet, find a library that does it for you. 
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POX (Plain Old XML) 
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  Send an HTTP GET 
request 

  Get back a raw 
XML file 

10 

HTTP GET http://api.flickr.com/
crossdomain.xml 

<!DOCTYPE cross‐domain‐policy … > 
<cross‐domain‐policy> <allow‐access‐from domain="*" /> 
<site‐control permitted‐cross‐domain‐policies="master‐only" /> 
</cross‐domain‐policy>  
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What is XML? 
  XML is an extensible markup language 

 Specification for creating markup languages to store 
hierarchical data 

 Used to facilitate sharing data between different 
systems 

 XHTML is a subset of XML 
 A language created using XML specifications 



Structure of an XML element 
  A header, then a single document tag that can contain 

other tags: 
<?xml version="1.0" encoding="UTF‐8"?> 

 <html> … 
  Tag syntax:  
<element attributes>  

 (text or tags) 
</element>  

 A tag with no inner tags or content can end with /> 
  Attribute syntax:  
name="value"  

  Comments: <!‐‐ comment ‐‐>  

Header 
Document 

Tag 



Example XML File 
<?xml version="1.0" encoding="UTF‐8"?>  
<note> 
  <to>Monzy</to>  
  <from>Venk</from> 
  <subject>Reminder</subject>  
  <message> 
  Don’t forget, going to gym at 4pm! 
  </message>  
</note> 



Larger XML Example 
<?xml version="1.0" encoding="UTF‐8"?> 
<bookstore>  
  <book category="cooking">  
   <title lang="en">Everyday Italian</title> 
   <author>Giada De Laurentis</author> 
   <year>2005</year> 
   <price>30.00</price> 
  </book>  
  <book category="computers"> 
   <title lang="en">XQuery Kick Start</title> 
   <author>James McGovern</author> 
   <year>2003</year> 
   <price>49.99</price> 
  </book> 
</bookstore>  



XML Tree Structure 
  The XML tags have a hierarchical tree structure  
  Nodes have parents, children, and siblings  



XML Schemas & DTDs 
  XML is extensible: you can use any tags/structure you 

want to represent your data 
  But sometimes you want to create a common XML 

format for a particular type of data  
(e.g. MusicML, MathML, SVG, RSS) 

  If you define a formal schema for your XML files, you 
can use tools to validate XML files to make sure they 
match your schema 

  Schema: A description of which tags are legal with 
your data. It can be formally defined in different 
languages: 
  Document Type Definition (DTD)  
  W3C XML Schema  



XML and the Web 
  XML comes from many sources on the web:  

 Web servers store data as XML files  
 Databases can return query results as XML  
 Web services use XML to communicate  
 RSS news feeds use an XML format  



XML and the Web 
  XML is the most common data interchange format on 

the web. It’s the lingua franca of mashups. 
  Advantages of XML: 

  human-readable, self-documenting format  
  strict syntax allows standardized tools  
  international, platform-independent  
  can represent almost any general kind of data (record, 

list, tree)  
  Disadvantages:  

  bulky syntax/structure makes files large; can decrease 
performance  



REST (Representational State Transfer) 
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  Send an HTTP GET 
or POST request 

  Get back a response 
with a simple XML 
block 

  Really just “POX with 
dogma” 

  Supports operations 
like create, update, 
delete 
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HTTP GET http://api.flickr.com/
services/rest/? 
method=flickr.test.echo&name=value 

<?xml version="1.0" encoding="utf‐8" ?> 
<rsp stat="ok"> 

 (XML PAYLOAD HERE) 
</rsp> 
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REST Philosophy 
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  Rest is not a protocol, it’s a design pattern 
  Based on HTTP (client/server + stateless server) 
  Resource-oriented (resource can be anything) 
  Each resource is identified by a unique URI 
  State transition (link resources together) 
  Resources can have multiple representations (JSON, 

XML) 
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 GET  http://search.twitter.com/trends.json 

Returns the top ten topics that are currently 
trending on Twitter in JSON format. 

GET Read 

POST Create 

PUT Update 

DELETE Delete 

Accessing the Top Ten Twitter topics 

VERB RESOURCE 



REST by Example 
  Suppose that an airline wants to create a 

telephone reservation system for customers to call 
in flight reservations. 

  The airline wants to ensure that its premier 
members get immediate service, its frequent flyer 
members get expedited service and all others get 
regular service. 

  We might consider two different approaches to 
implementing this. 
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Approach 1: “Press 1 for Premier…” 
  The airline provides a single telephone number.   
  When entering the system, the customer 

encounters an automated message: “Press 1 if you 
are a premier member. Press 2 if you are a 
frequent flyer. Otherwise, press 3.” 
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Approach 2: Telephone Numbers are Cheap! 

  The airline provides several telephone numbers - 
one number for premier members, a different 
number for frequent flyers, and still another for 
regular customers. 

Premier Members 

Frequent Flyers 

Regular Dudes 

1-800-FREQUENT 

Premier 
Customer 

Representative 

F.F. 
Customer 

Representative 

Regular 
Customer 

Representative 

9/27/10 23 
Courtesy of Roger Costello and Timothy Kehoe  

1-800-PREMIER 

1-800-LOSER 



Which is Better? 
  In Approach 1 the answering machine introduces 

an extra delay, which is particularly annoying to 
premier members. 

  With Approach 2 there is no intermediate step.  
Premier members get instant pickup from a 
customer service representative.  Others may have 
to wait for an operator. 
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Web-Based Reservation Service 
  Suppose that now the airline wants to provide a 

web-based flight reservation service. 
  Just as with the telephone service, the airline 

wants to ensure that its premier members get 
immediate service, its frequent flyer members get 
expedited service, all others get regular service. 

  We might imagine two different approaches, 
analogous to the telephone systems. 
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Approach 1: One-Stop Shopping 
  The airline provides a single URL.  The Web 

service is responsible for examining incoming 
client requests to determine their priority and 
process them accordingly. 
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Problems with Approach 1 
  There is no standard way of expressing priorities in 

HTTP requests, so custom rules would need to be 
defined. Both the clients and the web service would 
have to be written to understand these rules. 

  The web service has a central point of failure. It may 
produce a bottleneck, and may require load balancing. 

  This approach violates one of the Tim Berners-Lee’s 
design axioms for the web: 
“All resources must be identified by a unique URI.” 

  Why ration URLs? They’re not expensive. 
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Approach 2: URLs are Cheap!  
  The airline provides several URLs - one URL for 

premier members, a different URL for frequent 
flyers, and still another for regular customers. 

http://www.restfulair.com/reservations/premier 
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Approach 2 Advantages 
  The different URLs are discoverable by search 

engines. 
  It's easy to understand what each service does 

simply by examining the URL. 
  There is no need to introduce rules. Priorities are 

elevated to the level of a URL. 
  It's easy to implement high priority: simply assign 

a fast machine at the premier member URL. 
  There is no bottleneck, or central point of failure. 
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This Is Not the REST Design Pattern 
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This is RESTful 
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This Is Not the REST Design Pattern 
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This Is RESTful 
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http://www.restfulair.com/reservations/premier 

http://www.restfulair.com/reservations/frequent-flyer 

http://www.restfulair.com/reservations/regular 

Premier 
Member 

Reservation 
Service 

Frequent 
Flyer 

Reservation 
Service 

Regular 
Member 

Reservation 
Service 

Premier Members 

Frequent Flyers 

Regular Dudes 

client 

client 

client 



Basic Flickr REST Example 
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Request communicated in URL parameters: 
http://www.flickr.com/services/rest/ 
?method=flickr.people.findByUsername 
&api_key=b80873f756c260d85b8031757bffa3cf 
&username=monzy 

Response looks like this: 
 <rsp stat="ok"> 
<user id="91295449@N00" nsid="91295449@N00"> 
<username>monzy</username> 
</user></rsp> 
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XML-RPC (Remote Procedure Call) 
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  XML-RPC requests 
are specially 
formatted XML data, 
sent to a URL via 
HTTP POST 

  Response is returned 
in (escaped) XML 
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HTTP POST 
http://api.flickr.com/services/xmlrpc/ 
<methodCall> 
<methodName>flickr.test.echo</methodName> 
<params> <param> …  </param> </params> 
</methodCall> 

<?xml version="1.0" encoding="utf‐8" ?> 
<methodResponse> <params> <param> <value> <string> 

 (ESCAPED XML PAYLOAD HERE)  
</string> </value> </param> </params> </
methodResponse> 
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What’s a Remote Procedure Call? 

phone = LookupPhone("Aminzade") 

string LookupPhone(string name) { 
  ... 
  return result; 
} 

Code Block 

Code Block 



phone = LookupPhone("Aminzade") 

string LookupPhone(string name) { 
  ... 
  return result; 
} 

Internet 

What’s a Remote Procedure Call? 
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SOAP (Simple Object Access Protocol) 
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  Compared to the other 
protocols, SOAP is not 
actually very “simple” 

  Has support for lots of fancy 
features (security, 
addressing, routing, reliable 
delivery) 

  SOAP requests are 
“envelopes” of specially 
formatted XML data posted 
to a URL 

  Responses also come in an 
envelope 

  SOAP APIs come with a 
machine-readable service 
definition in a WSDL file 
(Web Service Definition 
Language) 
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HTTP GET http://api.flickr.com/
services/rest/? 
method=flickr.test.echo&name=value 

<?xml version="1.0" encoding="utf‐8" ?> 
<s:Envelope 
  xmlns:s="http://www.w3.org/2003/05/soap‐envelope" … > 
<s:Body> <x:FlickrResponse xmlns:x="urn:flickr"> 

   (ESCAPED XML PAYLOAD HERE) 
</x:FlickrResponse> </s:Body> </s:Envelope> 
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JSON: JavaScript Object Notation  
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  A lightweight, simple 
data exchange format, 
based on JavaScript 
language 

  Can represent basic 
data structures 
(number, string, 
boolean, object, array) 

  Easy for humans to 
read, easy for 
machines to parse 
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JSON versus XML 
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[{"method" :"people.get", 
  "params" :{ 
     "userId"  : ["@owner"], 
     "groupId" : "@self", 
     "id" : "owner", 
     "fields" : ["id","name", 

         "thumbnailUrl", 
         "profileUrl", "id", 

                 "displayName"]}}] 

157 Bytes <request> 
<method>people.get<method> 
<params> 

<userId> 
   <id>@owner</id> 
</userID> 
<groupId>@self</groupId> 
<id>owner</id> 
<fields> 
   <field>id</field> 

   <field>name</field> 
   <field>thumbnailUrl</field> 
   <field>profileUrl</field> 
   <field>id</field> 
   <field>displayName</field> 
</fields> 

<params> 

</request> 

281 Bytes 

  JSON is simpler and more 
compact 

  Unlike XML, JSON is not 
extensible and has no 
namespace 

  Harder to represent complex 
data structures in JSON 



Web Feeds 
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  A web feed is a data format used for providing users 
with frequently updated content 
(blog entries, news headlines, comics, weather data, etc.) 

  Content distributors syndicate a feed 
  Users subscribe to a feed 
  Multiple feeds can be joined together in one place 

using an aggregator (also called a news reader) 
(Bloglines, FeedBurner, Google Reader, etc.) 

  Typical feed scenario: 
1.  Content provider publishes a feed link on its site 
2.  User registers this feed with an aggregator program 
3.  Aggregator checks all subscribed feeds periodically for 

new content, and downloads updates 
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Getting Data from Feeds 
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  Feeds are just XML documents with a particular 
schema 

  They come in two major formats, RSS and ATOM 
  RSS (Really Simple Syndication) was the earliest 

and most widely adopted feed format 
  ATOM was proposed more recently as an 

alternative to RSS, to fix some of its flaws and 
shortcomings 

  Both are widely supported and can easily be 
accessed using standard client libraries 
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RSS Examples 

RSS 1.0 RSS 2.0 
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<?xml version="1.0"?> 
<rdf:RDF xmlns:rdf="http://..." 
         xmlns="http://...">  
<channel rdf:about="http://..."> 
   <title>XML.com</title> 
   <link>http://xml.com/pub</link> 
   <description>Text</description> 
  <items> 
    <rdf:Seq> 
      <rdf:li rdf:resource="http://..." /> 
      <rdf:li rdf:resource="http://... " /> 
     </rdf:Seq> 
   </items> 
</channel> 
</rdf:RDF> 

<?xml version="1.0"?> 
<rss version="2.0"> 
<channel> 
  <title>Title</title> 
  <link>http://...</link> 
  <description>Text</description> 
  <language>en‐us</language> 
  <pubDate>Date</pubDate> 

  <item><title>Title</title> 
  <link>http://...</link> 
  <description>Description</description> 
  <pubDate>Date</pubDate> 
  <guid></guid> 
  </item> 
</channel> 
</rss> 



ATOM Example 
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 <?xml version="1.0" encoding="utf‐8"?> 
<feed xmlns="http://www.w3.org/2005/Atom"> 
  <title>Example Feed</title> 
  <subtitle>A subtitle.</subtitle> 
  <link href="http://example.org/feed/" rel="self" /> 
  <link href="http://example.org/" /> 
  <id>urn:uuid:60a76c80‐d399‐11d9‐b91C‐0003939e0af6</id> 
  <updated>2003‐12‐13T18:30:02Z</updated> 
  <author> 
    <name>John Doe</name> 
    <email>johndoe@example.com</email> 
  </author> 
  <entry> 
    <title>Atom‐Powered Robots Run Amok</title> 
    <link href="http://example.org/2003/12/13/atom03" /> 
    <id>urn:uuid:1225c695‐cfb8‐4ebb‐aaaa‐80da344efa6a</id> 
    <updated>2003‐12‐13T18:30:02Z</updated> 
    <summary>Some text.</summary> 
  </entry> 
</feed> 
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Summary: How Do I Get Data? 
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Different ways of getting data from a web service: 
  Request an XML file, such as an RSS feed, and 

parse it to extract the data. No parameters 
required. 
http://newyork.craigslist.org/fua/index.rss 

  For REST services, HTTP GET a URL that 
contains the right parameters for your call 
http://www.flickr.com/services/rest/? 
method=flickr.tags.getRelated&tag=monkey 

  For XML-RPC services, HTTP POST an XML 
document with the call parameters. 

  For SOAP services, cry quietly in the dark, or find 
a library to handle things. 
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