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Cloud computing and software development for handheld devices are two very hot
technologies that are increasingly being combined to create hybrid solutions. With
this article, learn how to connect Google App Engine, Google's cloud computing
offering, with the iPhone, Apple's mobile platform. You'll also see how to use the
open source library, TouchEngine, to dynamically control application data on the
iPhone by connecting to the App Engine cloud and caching that data for offline use.

Introduction

The past couple of years have seen an explosion in innovation, making 2008 an
interesting year for technology. Two of the exciting innovations have been cloud
computing and mobile application development. In this article, we explore a
communication methodology that takes advantage of these two technologies to
create a synergistic developers' dream. Within the article, we will use Google App
Engine, Google's cloud computing platform, and the iPhone, Apple's mobile
platform, to develop an application that synchronizes its data from "The Cloud."

We utilize a simple method of pulling data from App Engine on the iPhone; one that
lets python and App Engine do the heavy lifting. The common method of using RSS,
ATOM, or REST to syndicate data to the iPhone is fairly simple, but you will have to
write a parser. It is far easier to do using XML property lists or plists. According to
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the manual page for property lists (see Resources): "Property lists organize data into
named values and lists of values using several Core Foundation types: CFString,
CFNumber, CFBoolean, CFDate, CFData, CFArray, and CFDictionary. These types
give you the means to produce data that is meaningfully structured, transportable,
storable, and accessible, but still as efficient as possible."

plists remove the headaches of parsing XML on the iPhone because they are an
XML file format that Cocoa Touch will parse and convert into meaningful objects for
you. Using the plist library in Python on App Engine, you can send most any simple
Python dictionary object to the iPhone with minimal effort, provided the data types in
the Python dictionary are those allowed in a plist. This article demonstrates this
technique using an open source library called TouchEngine to develop an
application to view sonnets by William Shakespeare. See Resources for a link to the
project on Google Code.

Background

First, let's start with some background information on the iPhone SDK and Google
App Engine.

iPhone SDK

The Native iPhone SDK is available through the Objective-C language. While quite
similar to Cocoa programming on Mac OS X®, it includes APIs that exploit the
unique features of the iPhone, such as GPS, multi-touch, the accelerometer, and the
on-screen keyboard. The future roadmap includes support for technologies such as
push notification. You can find more information about the iPhone Native SDK in
Resources.

For mobile app developers, the iPhone offers a rich development environment.
Objective-C, until recently a fairly esoteric language for many developers, as it was
almost exclusively used at NeXT and Apple, has gained a wider following through
the Cocoa Touch SDK. With the iPhone, Objective-C becomes front and center to a
whole new generation of mobile app developers.

What is Google App Engine?

Cloud computing has enjoyed a recent boost in visibility with Amazon's offerings of
S3 storage and EC2 elastic computing services. A new player in the service-based
cloud computing market is Google App Engine. Google App Engine offers an API in
Python (other languages are forthcoming) to Google's famously scalable data
center. This is a remarkable game changer that lets software developers ignore the
inherent complexity of managing the scalability of an application, and lets them focus
on writing applications.
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Generating plist files from Google App Engine

To get started, take a look at how to generate plist files from Google App Engine,
which you will later consume on the iPhone using the iPhone Cocoa Touch SDK.
Because App Engine is initially free, it can serve as an interesting prototyping option
for mobile app developers who need to solve a problem. In addition, the APl is in
Python, which has a reputation for fast development; it is a highly productive
interpreted language. Outsourcing the heavy lifting and data storage of your iPhone
application to the cloud, through App Engine and Python, can be a very rewarding
experience.

To follow along, you will need to download the App Engine SDK. (See Resources to
find the latest version.) Getting a protype working in just a few minutes is simple with
App Engine. Note that you can also download this example from the source code
distributed with the article.

In order to serve plist files for the iPhone application to consume, you simply need to
include plistlib.py from the App Engine project directory, slightly modify the main.py
script, and also include sonnet.py. Sonnet.py is a Python source file that contains a
dictionary with the text of all Shakespearean sonnets. Listing 1 shows the main.py
file.

Listing 1. main.py

#!/ usr/ bi n/ env python
#Pyt hon sonnet naker

i mport wsgiref.handl ers
from googl e. appengi ne. ext i nport webapp
from googl e. appengi ne. ext. webapp. util 1 nmport run_wsgi _app

#external inports
i mport sonnet
import plistlib

cl ass Mai nHandl er (webapp. Request Handl er) :
"""Returns sonnets dictionary as a converted plist"""
def get(self):
plist = plistlib.witeplistToString(sonnet.verses)
sel f.response. out.wite(plist)

def main():
application = webapp. WA Application([('/plists/sonnets', M nHandl er),

débungr ue)
run_wsgi _app(application)

if name_ ="' _main_'
mai n()

This small code snippit takes the contents of the dictionary containing
Shakespeare's sonnets, converts it to an XML plist, and serves it to any client that
requests the /plists/sonnets URL. Believe it or not, that's the bulk of our Google App
Engine Application. Listing 2 shows a small portion of sonnet.py.
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Listing 2. Sample of sonnet.py

verses={"verses":[["I","""FROM fairest creatures we desire increase,

That thereby beauty's rose night never die,
But as the riper should by tine decease,
H s tender heir mght bear his nenory:
But thou, contracted to thine own bright eyes,
Feed'st thy light'st flame with self-substantial fuel,
Maki ng a fam ne where abundance |i es,
Thyself thy foe, to thy sweet self too cruel.
Thou that art now the world' s fresh ornanent
And only herald to the gaudy spring,
Wthin thine own bud buriest thy content
And, tender churl, makest waste in niggarding.

Pity the world, or else this glutton be,

To eat the world's due, by the grave and thee."""]}

[ NOTE: EDI TED FOR SPACE]

The mai n function routes the URL /plists/sonnets to the class Mai nHandl er . If the
client requests data through a HTTP GET, it will return a result that looks something
like Listing 3.

Listing 3. HTTP Get results

<?xm version="1.0" encodi ng="UTF- 8" ?>
<! DOCTYPE plist PUBLIC "-//Apple Conputer//DTD plist 1.0//EN'
"http://ww. appl e. coml DTDs/ PropertyLi st-1.0.dtd">
<plist version="1.0">
<di ct >
<key>ver ses</ key>
<array>
<array>
<string>l </string>
<string>FROM fairest creatures we desire increase,
That thereby beauty's rose night never die,
But as the riper should by tine decease,
H s tender heir might bear his nenory:
But thou, contracted to thine own bright eyes,
Feed'st thy light'st flame with self-substantial fuel,
Maki ng a fam ne where abundance |i es,
Thyself thy foe, to thy sweet self too cruel.
Thou that art now the world's fresh ornanent
And only herald to the gaudy spring,
Wthin thine own bud buriest thy content
And, tender churl, nmakest waste in niggarding.
Pity the world, or else this glutton be,
To eat the world's due, by the grave and thee.</string>

</ array>

<array>
[ NOTE: EDI TED FOR SPACE]

You can take a look at this output yourself if you go to the isonnet project page (see
Resources for a link). This URL gives you an edited, complete plist representation of
Shakespeare's sonnets. Note, however, that your browser may display this as a
giant flat text file. An XML plist is valid XML and most browsers will try to display it.
View the source of the page to see the formatted plist.

Take a look at Resources for more detailed Python and App Engine examples and
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links to deep tutorials on Google App Engine. But, for now, let's look at how an
iIPhone app ingests this plist data to change the application data.

Creating an iPhone application that dynamically reads and caches XML plist
files from Google App Engine

TouchEngine includes a set of objects that make downloading and caching XML
plists on the iPhone a simple affair. The object that we'll use to download and cache
the sonnet plist is described in its header file, GRplistController.h, which is shown in
Listing 4.

Listing 4. GRplistController.h

#import <UKit/UKit.h>

#i mport <Foundati on/ Foundati on. h>

#i mport "Reachability.h"

#i mport " GRplistControll erDel egat eProtocol . h"

typedef enum {
kGRpl i st Downl oadCannot I nitiate = 0,
kGRpl i st Connect i onFai | ure,
kGRpl i st Fi | eFor mat Fai | ure

} GRError Code;

#defi ne GR_ERROR DOVAIN @ GRpl i st Control | er _Error_Domai n"
@l ass GRpl i st Model ;

/1 This class will grab a renpote plist fromthe server whenever update
/'l is called.

Al so registers with the Reachability object for notifications when
the renpte host changes availability and updates accordingly
asking the delegate first if downl oadi ng new data i s desirable.

@nterface GRplistController : NSOoject {
NSURL *renot eURL;
NSChj ect <GRpl i st Control | er Del egat e> *del egat €;

~——
~—~

Net wor kSt at us r enpt eHost St at us;
Net wor kSt at us i nt er net Connecti onSt at us;
Net wor kSt at us | ocal W Fi Connecti onSt at us;
BOCL | oadi ngDat a;

@rivate
GRpl i st Model * _nodel ;
BOOL host | sReachabl e;
NSMut abl eDi cti onary *pli stl ndex;
NSMut abl eDat a *recei vedDat a;
NSURLConnecti on *connecti on;

}

@r operty(nonatomic, retain)NSURL *renpt eURL;
@r operty(nonat om c, assign)NSCbj ect *del egat e;
@r operty(nonat omi c, readonly)GRplistMdel *nodel;

//date of |ast downl oad

@r operty(nonatomi c, retain)NSDate *I|ast Updat e;

@r operty(nonat omi c, getter=islLoadi nhgDat a) BOOL | oadi ngDat a;
@roperty Networ kSt at us renpt eHost St at us;

@roperty Networ kSt atus internetConnecti onSt at us;

@roperty NetworkStatus | ocal WFi Connecti onSt at us;

//designated Initializer
- (id)initWthRenot eURL: (NSURL *) aRenot eURL;
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- (voi d) updat eDat aFr onDi sk;
- (void)downl oad;

- (void) cancel Downl oad;
@nd

To use this class, we provide an NSURL, where an XML plist resides, and tell it to
download or pull data from the disk. GRpl i st Cont r ol | er generates a plist
dictionary file in the user's data storage directory to store the locations and last
download dates of cached plists keyed to the remote URL. After a plist has been
downloaded once, subsequent data loads can be made directly from the disk. You
can also query the GRpl i st Cont r ol | er object regarding the date and time of the
last download for a given URL using the | ast Updat e property and decide when to
try to refresh data from the Web. GRpl i st Cont r ol | er always downloads data
asynchronously using NSURLConnect i on, so the user interface will not freeze up
while waiting for new data. If new data is not available or accessible, you can
continue to use cached data until new data becomes available and is fully
downloaded. You can also set an object as a delegate of GRpl i st Control | er,
which allows for fine-grained control of data downloading, provides notification of the
arrival of updated data, and provides detailed error reporting when remote data
proves inaccessible. The delegate methods for GRpl i st Cont r ol | er are defined in
GRplistControllerDelegateProtocol.h, shown in Listing 5.

Listing 5. GRplistControllerDelegateProtocol.h
@l ass GRplistController;
@rotocol GRplistControllerDel egate
@pti onal

/] the list controller will automatically try to update data when the network status
/'l changes, so it's asking pernission.

- (BOAL) i stControllerShoul dDownl oadRenot eDat a: (GRpl i st Control ler *)listController;
- (void)listController: (GRplistController *)

listController downl oadDi dFai |l Wt hError: (NSError *)err;

/1 if the data fromthe server has changed.. .
- (void)listControl |l erDataW || Change: (GRplistController *)listController;
- (void)listControll erDatabD dChange: (GRplistController *)listController;

@nd

Our iPhone demo application, Sonnet, the source code for which is included in the
download for this article, pulls all of Shakespeare's sonnets from our project on the
App Engine servers. This lets us upload corrections to the sonnets occasionally
(typos, inaccuracies, and so on) that would normally require a recompile and an
application update if the data shipped with the application. We like to update
common application data from time to time, but prefer to avoid an application
recompile because our Ul has not changed. This separates application data updates
from feature additions and bug fixes. Furthermore, the user can always have the
latest version of our data in hand by simply starting the application while connected
to the Internet, rather than waiting for our application update to appear in the iPhone
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application store, which can take some time.

The user interface for Sonnet is quite simple. The application first loads a

Root Vi ewCont r ol | er with a Ul Tabl eVi ew, which displays the first three lines of
each sonnet from any available cached data immediately, and later displays any
updated data.

Figure 1. Table view iSonnet
No Service = 7:07 PM (Kb

Shakespeare's Sonnets

So i it not with me as with that Muse
Stirr'd by a painted beauty to his verse,
Who heawven itzelf for ornament doth use

My glass shall not persuade me | am old,
Seo long as youth and thou are of one date;
But when in thee time's furrows | behold,

As an unperfect actor on the stage
Who with his fear is put besides his part,
Or some fierce thing replete with too much rage,

Mine eye hath play'd the painter and hath stell'd
Thy beauty's form in table of my heart;
My body is the frame wherein 'tis held,

Let thoze who are in favour with their stars
Of public honour and proud titles boast,
Whilst |, whom fortune of such triumph bars,

Lord of my love, to whom in vassalage
Thy merit hath my duty strongly knit,
To thee | send this written embassage,

Weary with toil, | haste me to my bed,
The dear repose for limbs with travel tired;

When the user touches a cell in this table view, the Root Vi ewCont r ol | er pushes
GRSonnet Vi ewCont r ol | er onto the screen. The GRSonnet Vi ewControl | er

Connecting Apple's iPhone to Google's cloud computing offerings
© Copyright IBM Corporation 2008. All rights reserved. Page 7 of 13


http://www.ibm.com/legal/copytrade.shtml

developerWorks® ibm.com/developerWorks

then displays the entire corresponding sonnet.

Figure 2. Sonnet view
No Service = 7:07 PM (al

Shakespeare's Sonnets

As an unperfect actor on the stage
Who with his fear is put besides his part,
Or some fierce thing replete with too much
rage,
Whose strength's abundance weakens his
own heart.
So I, for fear of trust, forget to say
The perfect ceremony of love's rite,
And in mine own love's strength seem to
decay,
O'ercharged with burden of mine own love's
might.

0, let my books be then the eloquence
And dumb presagers of my speaking breast,
Who plead for love and look for recompense
More than that tongue that more hath more

express'd.
O, learn to read what silent love hath writ:

To hear with eyes belongs to love's fine

wit.

i i i
= ol e Rt i g g gl i g sl B g - it i o S =l -
iy e e mﬁ#“n'ﬂmﬂ%rﬁ.-hm -
[ ] r ] L R |

On first run, the application has no data to show the user, so it is best to show an

error if you are trying to pull data from the App Engine servers, but can't. The user
would otherwise be staring at a blank table view. (The shipping version of the app
will include a version of the data in the application bundle, but the demo does not.)

Figure 3. Showing an error
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Connection Failure

Could not connect to
http://1.latest.isonnet.appspot.com/p

lists/sonnets

oK

This is the only time that the application will show a network communication error to
the user because the application will have downloaded and cached data under all
other uses. You can look at the sample code for Ul implementation details.

In Sonnet, the Root Vi ewCont r ol | er object acts as a delegate for the

GRPl i st Control | er. The initialization code for Root Vi ewContr ol | er is shown
in Listing 6.

Listing 6 - RootViewController initialization code

(voi d) vi ewhi dLoad {
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[ super vi ewDi dLoad];
/1l Add the following line if you want the list to be editable
NSString *rootURL = [[sel f class] default URL];
sel f.sonnetsController = [[[CRplistController alloc]

i ni t WthRenot eURL: [ NSURL URLW t hString: root URL]| autorel ease];
sel f.sonnetsControl |l er.del egate = sel f;

[sel f.sonnetsControll er updateDataFronDi sk];
sel f.sonnets = nil;
[ sel f updat eSonnet sFronivbdel ] ;

//hit the web for new infornation
[sel f updat eSonnet s];

When Sonnet starts, the Root Vi ewCont r ol | er first attempts to load cached plist
data from the disk. If cached data is available, it is immediately loaded into the
application so that the application becomes usable very quickly. After any cached
data loads, the application queries the App Engine site for new data asynchronously.
(See GRplistController.m below the "#pragma mark Downloading of data" line for the
NSURLConnect i on implementation details). If there is new data, it is compared to
the cached data and, if changed, the GRPI i st Cont r ol | er notifies the

Root Vi ewCont r ol | er through the |l i st Cont rol | er Dat aDi dChangemethod.
The Root Vi ewContr ol | er then reloads the table of sonnets with the new data.

Conclusion

Mixing App Engine with iPhone development is a powerful tool for writing and
prototyping mobile apps. This sample Web application powers a small iPhone
application, Sonnet, that should be available as a free download in Apple's
Application Store. The power of combining Google App Engine with iPhone
development comes from the option to rapidly prototype parts of an application in
Python, which otherwise would be tedious to code in Objective-C, coupled with
enhanced flexibility in the storage of data, both online and offline. TouchEngine
offers the best of multiple worlds. Developers of hybrid applications can easily write
software using TouchEngine that caches data locally on the iPhone while
asynchronously updating data from the cloud. This lets the application respond
quickly to user input while maintaining data online for timely updates.

Both the iPhone and the Google App Engine developer communities offer a rich set
of resources to get up to speed quickly. If you are interested in developing for either
platform or combining both offerings as you have seen in this article, we suggest that
you go through some of the official documentation. Both Google and Apple have
great written tutorials, and both have video-based tutorials that are exceptional.
Google App Engine holds "Hack-A-Thon" events all over the world, so you may want
to check with Google to see if there is an event in your area. Apple's WWDC
conference has also proven an invaluable resource for many iPhone SDK
programmers.
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Downloads

Description Name Size Download method
Sample iPhone and Google App Engine Code iPhone_Google_ Al #gine lddde.zip

Information about download methods
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Resources

Learn
» The manual page for property lists can be found on the Apple Web site.
» The isonnet project page contains the verses from Shakespeare's sonnets.

» Explore the Google App Engine Example with "Python For Unix and Linux
System Administration.

» The article "Getting Started With Google App Engine O'Reilly Article" gives
information on Google's App Engine and then helps you build an application.

* Google App Engine in Action provides an introduction to building Web apps
using the Google App Engine infrastructure.

» See how with Google's GData APIs you can get access to user-specific data
stored in Google services.

» Learn the basic concepts and features of the Python language and system
using this Python Tutorial.

» Learn more about the TouchEngine Open Source Project: Synch plist files to
App Engine.

» Get an introduction to learning Objective-C 2 with this Developer Connection
article.

Get products and technologies
» Download the latest App Engine SDK.
» Start your development with the iPhone SDK.
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