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APIs 101


Prologue



  ...there’s an explosion of demand for business software in the mid-market. Companies in the 50-1,000 employee range are large enough to have challenging and interesting problems, and for years they’ve either lacked the technology to address them, or they’ve had to buy into more expensive solutions than their needs require.


Aaron Levie, Building the Simple Enterprise, TechCrunch, Nov 7, 2010.




Let's build APIs


This is how we create value. Nothing proves the value of networked apps better than the networked services that power the App Store. They take our iOS devices into a boundless world of innovation: 



	apps

	videos

	music

	books

	all kinds of sharing




When we create APIs for our apps we bring our customers into this world.


Creating APIs also helps us write better apps. Often as developers of networked apps, the APIs that we use are not very well-designed for mobile apps. 


As long as APIs and apps are built by separate developers, gaps will exist between the client and the server and between the potential of our apps and what we actually achieve. 


Make better apps by learning to build APIs.


Umm... What do you mean by "API"?


API stands for Application Programming Interface.


Specifically, I am referring to network services that:



	are accessed using HTTP and HTTPS.

	return arbitrary formats that are usually not HTML.

	can be two-way.

	use standard methods (GET, POST, PUT, DELETE).

	may intermediate other services.

	run on a server.

	are "always" available.

	may be multi-purpose.




Characteristics of Great APIs


Good APIs have some easy to recognize traits. Here are some that are important to me:



	tight: at most one call per screen or user action.

	unit tested.

	cacheable.

	compressed: gzipped json/binary plists/bson are all good.

	signed.

	use standard HTTP error codes.




For more suggestions, see 7 Rules of Thumb When You Build an API by Simon Hamp at http://tiny.io/hamp.


Essential API Tool #1: curl


Don't use any API until you're familiar with curl.


% curl http://api.twitter.com/1/users/show/timburks.json
{"favourites_count":796,"profile_sidebar_border_color"...

% man curl



curl is great because it



	can answer the question "Is the API running?"

	supports arbitrary HTTP methods.

	can post form and other data.

	can manage cookies, perform authentication, and lots more.

	is free and ships with Mac OS X.




Essential API Tool #2: ab


Don't deploy any API until you've tested it with ab, the "Apache benchmark" tool.


% man ab

% ab -n 100 http://127.0.0.1:3000/



Be careful: ab doesn't always recognize "localhost" and the trailing slash is required to request root-level documents.


Like curl, ab is free and ships with Mac OS X.


Cool API Tool #1: ASIHTTPRequest


http://allseeing-i.com/ASIHTTPRequest/


An "easy to use wrapper around the CFNetwork API.. written in Objective-C.. works in both Mac OS X and iPhone applications."


Features (quoting the web site):



	Straightforward interface for submitting data to and fetching data from web servers.


	Download data to memory or directly to a file.


	Submit files on local drives as part of POST data.


	Easy access to request and response HTTP headers.


	Progress delegates.


	Management of upload and download progress indicators for operation queues.


	Basic, Digest and NTLM authentication support, credentials last for the duration of a session, and can be stored in the Keychain.


	Cookie support.


	GZIP support for response data and request bodies.


	ASIDownloadCache class lets requests transparently cache responses and allows requests for cached data even when there is no network available.


	Support for Amazon S3 and Rackspace Cloud Files.


	Supports manual and auto-detected proxies, authenticating proxies, and PAC file auto-configuration.


	Bandwidth throttling support.


	Support for persistent connections.


	Supports synchronous & asynchronous requests.


	Includes a broad range of unit tests.





Using ASIHTTPRequest with Nu


http://github.com/timburks/NuASIHTTPRequest


Builds ASIHTTPRequest into a framework and adds some unit tests.


Alternately, you can just use the Xcode project in the ASIHTTPRequest distribution to build ASIHTTPRequest.framework. Install it in /Library/Frameworks to use it in your scripts and programs.


Load the framework and set your Amazon access keys:


(load "NuASIHTTPRequest")
(ASIS3Request setSharedSecretAccessKey:SECRET)
(ASIS3Request setSharedAccessKey:KEY)



Nu ASIHTTPRequest S3 Examples


Get the names of files in a specified BUCKET:


(set request 
 (ASIS3BucketRequest 
   requestWithBucket:BUCKET))
(request startSynchronous)
;; file names are in (request objects)



Upload a file at PATH into a specified BUCKET and call it NAME:


(set request 
 (ASIS3ObjectRequest 
   PUTRequestForFile:path
          withBucket:BUCKET
                 key:NAME))
(request startSynchronous))))))



Cool API Tool #2: Apigee


[image: Apigee logo]


Formerly known as Sonoa Systems, Apigee offers a free web-based API console with custom support for many popular APIs, including:



	PayPal

	Twitter

	Facebook




For larger projects and companies, Apigee has a paid API proxy service that supports IP-based rate limiting, analytics, load balancing, caching, and OAuth authentication.


http://apigee.com


http://apigee.com/resources_main.html


When I was a child, I thought as a child. When I became a man, I learned to sign API requests.


All the grownup APIs do it... differently.



	Amazon

	Facebook

	Twitter




If you don't know how to do this, you're going to be dependent on a library developer who might not know how to do it either.


Example: Signing Twitter API Requests


First get these from the service.


(set CONSUMER_KEY "...")
(set CONSUMER_SECRET "...")
(set TOKEN "..." )
(set TOKEN_SECRET "...")



We're going to request our most recent direct messages.
Here's the URL we will call.


(set DM_URL 
     "http://api.twitter.com/1/direct_messages.json")



Visit http://dev.twitter.com for more.


Example (Continued): Preparing the Request


Construct the request.


(set SECRET (+ CONSUMER_SECRET "&" TOKEN_SECRET))
(set method "GET")
(set method_call
     (dict oauth_version: "1.0"
           oauth_nonce:(nonce)
           oauth_timestamp:((((NSDate date)
                              timeIntervalSince1970)
                             intValue)
                            stringValue)
           oauth_consumer_key:CONSUMER_KEY
           oauth_token:TOKEN
           oauth_signature_method:"HMAC-SHA1"))



Sign it.


(oauth-sign method DM_URL method_call SECRET)



Example (Continued): Here's how we did that


(load "NuHTTPHelpers")
(load "NuCURL")
(load "NuJSON")
(load "NuUUID")

(function nonce () ((NuUUID new) stringValue))

(function oauth-sign (method url m secret)
  (set presignature
       ((((m allKeys) sort) map:
         (do (key)
             ((+ key "=" (m objectForKey:key)))))
        componentsJoinedByString:"&"))
  (set signature-base-string
       (+ method "&"
          (url urlEncode) "&"
          (presignature urlEncode)))
  (set signature
       ((signature-base-string 
         dataUsingEncoding:NSUTF8StringEncoding)
        hmac_sha1:
         (secret 
          dataUsingEncoding:NSUTF8StringEncoding)))
  (set b64 (signature base64))     
  (m setObject:b64 forKey:"oauth_signature"))



Example (Continued): Calling the API


(set c (NuCURL new))
(set response 
     (c get:(+ DM_URL "?" 
               (method_call urlQueryString))))

(set body (response body:))
(set string (NSString stringWithData:body
                      encoding:NSUTF8StringEncoding))
(set result (string JSONValue))
(puts (result description))
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Profit!


Building APIs with Google App Engine


Google App Engine


[image: Google App Engine logo]


Free to try and promising vast scalability, Google App Engine is a must-consider alternative for building APIs.


http://appengine.google.com


Google App Engine is a "Platform as a Service". It is a level above "Infrastructure as a Service" (Amazon AWS, Rackspace), and a level below "Software as a Service" (Google Apps, Salesforce.com, Lotus)


Apps are written in Python, Java, or a JVM-compatible language. 



	Build your app with Google's SDK.

	Manage it with the App Engine Console.

	Scale it on Google's infrastructure.




Open Radar


[image: Open Radar Screenshot]


github.com/timburks/openradar


[image: Open Radar Source Code]


Open Radar on Google App Engine


[image: Google App Engine console for OpenRadar]


Google App Engine Data Browser


[image: Google App Engine Data Browser for OpenRadar]


Google App Engine Data Editor


[image: Google App Engine Data Editor for OpenRadar]


Example App: "Stickup"
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The Stickup API


1) POST /stickup


user:       the app user name
password:   password
latitude:   latitude of stickup 
longitude:  longitude of stickup
message:    the message to post



2) POST /stickups


latitude:   latitude of query point
longitude:  longitude of query point
count:      (max number of values to return)
This should return the "count" nearest messages. Let's do that in a JSON array. Each element of the array would be a dictionary (object) with these keys: latitude, longitude, message, date



3) POST /signup


user:       name of new user
password:   password of new user
This should return something to indicate success or failure. A JSON structure would be best for this... we could have these keys: status (200 for success, etc.) and message (a message indicating success or failure, such as if a user name was already taken).



github.com/timburks/stickup


(Google App Engine code by Jason Cooper)


[image: Stickup on github]
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Google App Engine Disadvantages


Apps are written in Python, Java, or some other language layered on the JVM (this is a disadvantage for an iOS developer).


Data access is tricky. You usually can't just dump your database.


It is a more proprietary platform than others like Rails or Django.


You give up control. You can be rate limited, and there have been occasional outages. You will be dependent on Google for bug fixes, and as great as it is, App Engine is not Google's top priority.


You probably won't want to use it if you think you might be competing with Google.
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For more on Google App Engine


Follow Patrick Chanezon (@chanezon), Google Developer Relations Manager for Cloud and Tools and see What's new in Google App Engine and Google App Engine For Business (http://slidesha.re/9O7iQ9).



	Multitenant Apps with Namespace API 


	High Performance Image Serving 


	OpenId/Oauth integration 


	Custom Error Pages


	Increased quotas (no longer 1000 entity limit) 


	Pausable Task Queues 


	Dashboard graphs now show 30 days





3 up and coming features:



	Mapper API (Large scale data manipulation)


	Channel API (Server push to browser, aka Comet)


	Matcher API (register a set of queries to match against a stream of documents)





Building APIs with MongoDB


MongoDB
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MongoDB (from "humongous") is a scalable, high-performance, open source, document-oriented database. 


Written in C++, MongoDB features:



	Document-oriented storage: JSON-style documents with dynamic schemas.


	Full Index Support: Index on any attribute.


	Replication & High Availability: Mirror across LANs and WANs.


	Auto-Sharding: Scale horizontally.


	Querying: Rich, document-based queries.


	Fast In-Place Updates: Atomic modifiers.


	Map/Reduce: Flexible aggregation and data processing.


	GridFS: File storage.





[image: 10gen logo]


MongoDB is supported by 10gen and was written by current 10gen employees. 


To keep up with the latest MongoDB news, follow @mongodb and @dmerr on Twitter.


10gen also hosts conferences on MongoDB. Coming in December: MongoSV



  ...a multi-track, one-day conference in Mountain View, CA. The main conference track will feature 10gen founders Dwight Merriman and Eliot Horowitz, as well as Roger Bodamer, the head of 10gen's west coast operations, and several of the key engineers developing the MongoDB project... with sessions on schema design, indexing, administration, deployment strategies, scaling, and other features. A second track will showcase several high-profile deployments of the database at Shutterfly, Craigslist, IGN, Intuit, Wordnik, and more... there will be several advanced sessions, covering the storage engine, replication, sharding, and consistency models. 




http://www.10gen.com/events


How I Learned to Stop Worrying about Databases and Love Document Stores


In MongoDB, data is stored as documents, which are essentially arbitrary JSON or property lists. I found this ideal for the APIs that I was developing, which were evolving toward a JSON document-orientation.


We can add indices on arbitrary keypaths. MongoDB supports 2D geographic indices. I've tested indices of up to 100 million points.


Object attributes can stored directly in documents. No joins are needed to get subcollections, taggings, and other attributes that might be represented with join tables in a SQL database.


Insertions are slightly harder than in a relational database because an entire document must be modified.


But reading is much simpler. Essentially, data is optimized for reading, which is what my APIs are usually doing.


NuMongoDB


NuMongoDB is an Objective-C interface to MongoDB that I wrote to use with Nu.


It is based on the official 10gen C driver.


It works on MacOS, iOS, and Debian Linux and can be called directly from Objective-C.


We can use NuMongoDB in an iOS app to connect directly to a MongoDB database.


http://github.com/timburks/NuMongoDB


NuMongoDB Examples


Connect to a database.


NuMongoDB *mongo = [NuMongoDB new];    
[mongo connectWithOptions:HOSTINFO];
[mongo authenticateUser:@"user" 
           withPassword:@"password" 
            forDatabase:@"test"];



Count members of a collection.


int count = 
 [mongo countWithCondition:nil
              inCollection:@"places" 
                inDatabase:@"test"];



Empty a collection.


[mongo dropCollection:@"places" 
           inDatabase:@"test"];



Insert objects into a collection.


NSMutableDictionary *place = ...
[mongo insertObject:place 
     intoCollection:@"test.places"];



NuMongoDB Examples (Continued)


Build an index for a collection.


NSDictionary *index = 
 [NSDictionary 
   dictionaryWithObject:@"2d" 
                 forKey:@"location"];   
[mongo 
  ensureCollection:@"test.places" 
          hasIndex:index                   
       withOptions:0];



Query the collection.


NSDictionary *query = ... 
NSArray *results = 
  [mongo findArray:query 
      inCollection:@"test.places"];



Hosted MongoDB


Running MongoDB is easy but running it reliably is harder. Several companies are offering MongoDB as a hosted service. Databases typically run on Rackspace or Amazon servers.



	MongoHQ 

	MongoMachine 

	MongoLab




MongoLab
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MongoLab Database Editing
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Get MongoLab


For a free MongoLab beta account, visit:


http://mongolab.com/beta/


Mention 360iDev for priority approval!


Caveat: NuMongoDB currently does no DNS resolution. Connect with the actual IP address of your MongoLab server.


NSDictionary *HOSTINFO = 
[NSDictionary dictionaryWithObjectsAndKeys:
   @"184.106.200.68", @"host",
   [NSNumber numberWithInt:27017], @"port",
   nil];    
[mongo connectWithOptions:HOSTINFO];



Get This Book
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APIs for Objective-C Geeks


What if we built APIs our way?



	We might use Xcode to build and debug them.

	During testing, our apps would run locally on our development systems (Macs).

	Deployment might look like App Store uploads.

	Our iOS apps and our networked services might share common code.

	serialization

	database access

	network communication




	Just like our iOS apps, our networked services would be fast and lightweight.




Kurt


The World's Simplest Objective-C Web Server


http://github.com/timburks/kurt


% nush
Nu Shell.
% (load "Kurt")
t
% (get "/" "Hello, world.")
()
% (Kurt run)



[image: Kurt screenshot]


Stickup on Kurt: Objective-C


In github.com/timburks/stickup:


service/kurt-xcode


[image: Stickup /count handler in Objective-C]


Stickup on Kurt: My Way (Nu)


In github.com/timburks/stickup:


service/kurt-nu


[image: Stickup /count handler in Nu]


Q: Where can I get Kurt? A: Right Here


http://programming.nu/NuKit
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From the Xserve
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To the New Data Center


[image: Mac Mini stack]


Xmachine


Hosted Objective-C Web Apps.



	Apps are uploaded and managed with a web-based console.

	Apps are managed by launchd.

	Apps are sandboxed with no local storage and limited access to machine resources.

	Apps can be run as multiple instances.

	Apps manage persistent data with MongoDB, S3, or other services.




Coming in 2011. For more info, email me at tim@radtastical.com.


If that's not easy enough: One More Thing


Introducing StackMob
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What is StackMob?
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Contact Information
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Thanks for your attention!
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Please send suggestions and ideas to me at tim@radtastical.com. 


If you use Twitter, follow me there; I'm @timburks.


[image: Tim Burks Avatar]


And if you're in Silicon Valley, come visit us at the Silicon Valley iOS Developer's Meetup (http://meetup.com/sviphone) and be ready to show your stuff!


P.S. It's only getting easier


[image: Google server blade]
Photo of speculated Google server hardware from Ars Technica story by Joel Hruska, 
The Beast unveiled: inside a Google server
http://tiny.io/UUA
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