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ABSTRACT

This special project aim is to develop an iPhone application called “Home

Finder”. The main objective of the application is to use GPS to search for the available

accommodations (for sale) which are located around the reference point. The

application provides three different searching types: Search by Nearby, Search by Area

and Search by Train. The result including the basic information of each

accommodation is displayed on the screen in two different views: the list view and the

map view. The application also provides a map guide to navigate the user to his

selected accommodation and a call function allowing the user to make a phone call to

the sale office directly. For the implementation part, the accommodation information

is retrieved from the Home buyer guide company’s web service using soap messages.



SQLite is used for the database on the phone. The Google Map API is used for the

map function.
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Chapter 1

Introduction
1.1 Rational and Research motivation

Nowadays mobile phones are not only used for communication with others.
Furthermore, in the age of communication (3G), iPhone is one of the most popular
smart phones. It can access to many source of information; people use iPhone to
access to all information available on the Internet. Therefore, we have a motivation to
develop an iPhone application to search for houses or condominiums that are for sale
around the phones location. This application will help its user to search for houses or
condominiums. To illustrate, the application allows the user to search houses in 2
kilometers distance from his position. When the user uses this function, all the
available houses and condominiums will be displayed with the specific symbols on the
map. This map together with some additional information will help the user to make
decision easier. Example of additional information are the area that the
accommodation is located, accommodation price, the distance to the public
transportation such as BTS or MRT. In addition, the application will provide the user a
route to navigate to his interested accommodation including the call function which

allows him to call the sale office directly from the application.



1.2 Purposes of the special project

1. This application enables a user to search for a house or a condominium within
the specified distance using his iPhone.

2. This application will decrease time to plan a route to the selected
accommodation using a map on this application.

3. This application will decrease the driving time when a user has more than one-
interested houses or condominiums in the same route or area.

4. This application will provide the call function, which allows the user to make a

phone call to the selected accommodation directly.

1.3 Coverage of the special project

1. Study how to develop an iPhone application using Xcode and Cocoa
2. Study how to develop an application using Objective-C.

3. Study the web service to get data from website (database).

4. Study how the Google Map API works.

5. Study SQLite.

1.4 Expected benefits
For Developer
® Gain knowledge in Objective-C language to develop an application on i0S

device using Xcode.



® Gain knowledge to manage the database in SQLite.
® Gain knowledge to use Google Map API to calculate distance from
latitude and longitude and method to show map of house.
For User
® Know the available accommodations around the selected location.
© Know about the information of the selected house.
©® Help the user to make a decision for choosing the most suitable

accommodation for him.

1.5 Implementation procedures

1. Understand the requirements of this project.

2. Create a project plan and draw a Gantt chart of the project.

3. Choose tools for developing the application and study how to use these tools.

4. Separate the application into modules and do the programming for each
module.

5. Integrate each module together for a complete application.

6. Test the whole application and fix all errors or bugs.

1.6 Organization

This special project consists of 5 chapters.

Chapter 1: Introduction



%,

s

Chapter 2: Background

Chapter 3: System Analysis and Design

Chapter 4: Implement of this special project

Chapter 5: Conclusion of this special project

1.7 Equipments used to implement this special project

1.7.1 Hardware

1. One MacBook Pro
® Hard disk 320 GB
® Ram4 GB
® CPU core i5

2.  One iPhone 4S

1.7.2 Software

® Mac OS X 10.6
® Xcode 4.1
® SQLite

® Google Maps API



Chapter 2

Background

2.1i0S [1]

iOS known as iPhone OS is Apple's mobile operating system. Originally
developed for the iPhone, it has since been extended to support other Apple, Inc.
devices such as the iPod touch, iPad and Apple TV. Apple, Inc. does not license iOS

for installation on third-party hardware.

The user interface of 10S is based on the concept of direct manipulation, using multi-
touch gestures. Interface control elements consist of sliders, switches, and buttons.
The response to user input is immediate. Interaction with the OS includes gestures
such as swipe, tap, pinch, and reverse pinch, all of which have specific definitions
within the context of the iOS operating system and its multitouch interface. Internal
accelerometers are used by some applications to respond to shaking the device (one
common result is the undo command) or rotating it in three dimensions (one common

result is switching from portrait to landscape mode).

iOS is derived from Mac OS X. There are four abstraction layers: the Core OS layer,
the Core Services layer, the Media layer, and the Cocoa Touch layer. The current
version of the operating system (10S 4.3.5) uses roughly 650 megabytes of the

device's storage, varying for each model.

The iPod touch retains the same applications that are present by default on the iPhone,

with the exception of the Phone, Messages, Compass and Camera apps. The "iPod"



App presented on the iPhone is split into two apps on the iPod Touch: Music, and
Videos. The bottom row of applications is also used to delineate the iPod touch's main
purposes: Music, Videos, Safari, and App Store (Dock Layout was changed in 3.1
Update). For the 4th Generation iPod touch, it includes FaceTime and Camera, and the
dock layout had changed to Music, Mail, Safari, and Video. As of iOS 5.0 (to be
released to the public in September to November 2011), "iMessage" will be available
on all iOS devices running iOS 5. iMessage is effectively a version of the iPhone
Messages app that sends free text or multimedia messages to other iOS devices

(similar to BlackBerry Messenger).

The iPad comes with the same applications as the iPod touch excluding Stocks,
Weather, Clock, Calculator, and the Nike + iPod app. Separate music and video apps
are provided, as on the iPod touch, although (as on the iPhone) the music app is
named "iPod". In iOS 5, the iPod app will be replaced by Music and Video apps on all
devices. Most of the default applications are completely rewritten to take advantage of
the iPad's larger display. The default dock layout includes Safari, Mail, Photos and

iPod.

2.1.1 Multitasking

Before iOS 4, multitasking was limited to a selection of the applications Apple
included on the devices. Apple worried that running multiple third-party applications
simultaneously would drain batteries too quickly. Starting with iOS 4, on 3rd-
generation and newer iOS devices, multitasking is supported through seven

background APIs:

®  Background audio



® Voice over IP

®  Background location

®  Push notifications

® [ ocal notifications

®  Task finishing

®  Fast app switching

Developing iOS application is done using Xcode[1], the integrated development
environment (IDE) used to develop iOS applications. With Xcode, developers can
organize and edit their source files, view documentation, build your application, debug

your code, and optimize your application's performance.

The iOS application development process is classified into the following major steps:

1. Create your project: Xcode provides several project templates so that
developers can choose the template that implements the type of application that
they want.

2. Design the user interface: The Interface Builder application allows developers
to design their application's user interfaces graphically in which can be saved as
resource files that their application can load at runtime. In case that developers
do not want to use the Interface Builder, they can layout their user interface
programmatically.

3. Write code: Xcode provides several features that allow its developers to write

code fast. They are class and data modeling, code completion, direct access to



documentation, and refactoring.
4. Build and run application: Developers build their applications on their
computers and can run these applications in either the i10S simulation

environment or on their devices.

2.1.2 Component of the iPhone SDK

The iPhone SDK includes a suite of development tools to help the developers to create
applications for iPhone, iPod touch, and iPad. It consists of the following

components:

® Xcode
Xcode is an Integrated development environment (IDE) that enables developers
to manage, edit, and debug their projects.

® Dashcode
Integrated development environment (IDE) that enables developers to develop
web based iPhone and iPad application and Dashboard Widgets.

® iPhone Simulator

It provides a software simulator to simulate an iPhone or an iPad on apple computer

(Mag).

® Interface Builder
A visual editor for designing iPhone and iPad application’s user interfaces.
® Instruments
An analysis tool for helping developers both to optimize their applications and

monitor for memory leaks in real time.
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2.3 Google Maps API (5]

The information in this section is extracted from [5].

Google Maps (Google Local) is a web mapping service application and
technology provided by Google, for non-commercial use. It provides many map-
based services, including the Google Maps website, Google Ride Finder, Google
Transit, and maps embedded on third-party websites via the Google Maps API. It
offers street maps, a route planner for traveling by foot, car, bike (beta) or public
transport and an urban business locator for numerous countries around the world.
Google Maps satellite images are not updated in real time; they are several months or

years old.

Google Maps uses a close variant of the Mercator projection, so it cannot show areas
around the poles. A related product is Google Earth, a stand-alone program which

offers more global - viewing features, including showing polar areas.

2.3.1 Satellite view

The information in this subsection is extracted from [5].

Google Maps provides high-resolution aerial or satellite images for most urban
areas in the United States (including Hawaii, Alaska, Puerto Rico, and the U.S. Virgin
Islands), Canada, and the United Kingdom, as well as parts of Australia and many
other countries. The high-resolution imagery has been used by Google Maps to cover
all of Egypt's Nile Valley, Sahara desert and Sinai. Google Maps also covers many
cities in the English speaking areas. However, Google Maps is not solely an English

maps service, since its service is intended to cover the world. Various governments
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have complained about the potential for terrorists to use the satellite images in
planning attacks. Google has blurred some areas for security (mostly in the United
States), including the U.S. Naval Observatory area (where the official residence of the
Vice President is located), and previously the United States Capitol and the White
House. Other well-known government installations, including Area 51 in the Nevada
desert, are visible. Not all areas on satellite images are covered in the same resolution;
less populated areas usually get less detail. Patches of clouds may obscure some areas.
With the introduction of an easily plan and searchable mapping and satellite imagery
tool, Google's mapping engine prompted a surge of interest in satellite imagery. Sites
were established which feature satellite images of interesting natural and man-made
landmarks, including such novelties as "large type" writing visible in the imagery, as
well as famous stadia and unique geological formations. Although Google uses the
word satellite, most of the high-resolution imagery of cities is aerial photography
taken from aircraft flying at 800—-1500 feet rather than from satellites; while most of

the rest of the imagery is in fact from satellites.
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2.3.2 Direction

The information in this subsection is extracted from [5]

The "Get Directions" option provides a route planner. Depending on the area,
it may allow the choice between "by car", "by public transit”, "walking", and

"bicycling".

Google Maps directions works for the option "by car":

Figure 2.11 Route planner work with Google Maps API to get direction

® Contiguously in Europe, the Middle East, South Asia and the African Mainland

® Contiguously in North America: Belize, Canada, Mexico, and the United States

® Contiguously in South America: Argentina, Bolivia, Brazil, Chile, Paraguay and

Peru (most parts, except e.g. Iquitos and other places in the Loreto region)

® Contiguously in Southeast Asia: Cambodia, Laos, Singapore, peninsular Malaysia,
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Thailand and Vietnam

® In certain noncontiguous countries and regions

2.3.3 Implementation

Like many other Google web applications, Google Maps uses JavaScript
extensively [6]. As the user drags the map, the grid squares are downloaded from the
server and inserted into the page. When a user searches for a business, the results are
downloaded in the background for insertion into the side panel and map; the page is
not reloaded. Locations are drawn dynamically by positioning a red pin (composed of

several partially-transparent PNGs) on top of the map images.

2.3.4 Extensibility and customization

As Google Maps is coded almost entirely in JavaScript and XML, some end
users have reverse-engineered the tool and produced client-side scripts and server-side
hooks which allowed a user or website to introduce expanded or customized features

into the Google Maps interface.

Using the core engine and the map/satellite images hosted by Google, such tools can
introduce custom location icons, location coordinates and metadata, and even custom
map image sources into the Google Maps interface. The script-insertion tool
Greasemonkey [7] provides a large number of client-side scripts to customize Google

Maps data.
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Combinations with photo sharing websites, such as Flickr, are used to create "memory
maps". Using copies of the Keyhole satellite photos, users have taken advantage of
image annotation features to provide personal histories and information regarding

particular points of the area [8].

2.3.5 Google Maps API on Website

The information in this section is extracted from [9].

After the success of reverse-engineered mash up such as chicagocrime.org and
housingmaps.com, Google launched the Google Maps API in June 2005 to allow
developers to integrate Google Maps into their websites. It is a free service, and
currently does not contain ads, but Google states in their terms of use that they reserve

the right to display ads in the future.

By using the Google Maps API, it is possible to embed Google Maps site into an
external website, on to which site specific data can be overlaid. Although initially only
a JavaScript API, the Maps API has since expanded to include an API for Adobe
Flash applications, a service for retrieving static map images, and web services for
performing geocoding, generating driving directions, and obtaining elevation profiles.
Over 350,000 web sites use the Google Maps API, making it the most heavily used

web application development API.

The Google Maps API is free for commercial use providing that the site on which it is
being used is publicly accessible and does not charge for access. Sites that do not meet

these requirements can purchase Google Maps API Premier.
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Lists the following capabilities of LB-Services that usually exceed the general

requirements on static GIS use:

® High Performance: Delivering answers in sub-second if querying information
from Internet and databases.

® Scalable architecture: Support thousands of concurrent users and terabytes of
data.

® Reliable: Capable of delivering up to 99.999 percent up time.

® Current: Support the delivery of real-time, dynamic information.

® Mobile: Availability from any device and from any location.

® Open: Support common standards and protocols

® Secure: Manage the underlying database locking and security services.

® Interoperable: Integrated with e-Business applications such as Customer
Relationship Management, Billing, Personalization, and wireless positioning

gateways.

These requirements lead to a complex LBS architecture involving a number of
players. These Players include hardware and software vendors, content and online
service providers, wireless network and infrastructure providers, wireless handset
vendors and branded portal sites. Only common specifications and agreements among

these players do ensure a user satisfying offering and deployment of services.

2.5 SQLite[15]

The information in this section is extracted from [15].

SQLite is an in-process library that implements a self-contained, serverless,
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zero-configuration, transactional SQL database engine. The code for SQLite is in the
public domain and is thus free for use for any purpose, commercial or private. SQLite
is currently found in more applications than we can count, including several high-

profile projects.

SQLite is an embedded SQL database engine. Unlike most other SQL databases,
SQLite does not have a separate server process. SQLite reads and writes directly to
ordinary disk files. A complete SQL database with multiple tables, indices, triggers,
and views, is contained in a single disk file. The database file format is cross-platform
- can be freely copied a database between 32-bit and 64-bit systems or between big
endian and little-endian architectures. These features make SQLite a popular choice as
an Application File Format. Think of SQLite not as a replacement for Oracle but as a

replacement for fopen().

SQLite is a compact library. With all features enabled, the library size can be less than
350KB, depending on the target platform and compiler optimization settings. (64-bit
code is larger. And some compiler optimizations such as aggressive function inlining
and loop unrolling can cause the object code to be much larger.) If optional features
are omitted, the size of the SQLite library can be reduced below 200KB. SQLite can
also be made to run in minimal stack space (4KB) and very little heap (100KB)
making SQLite a popular database engine choice on memory constrained gadgets such
as cellphones, PDAs, and MP3 players. There is a tradeoff between memory usage
and speed. SQLite generally runs faster the more memory you give it. Nevertheless,

performance is usually quite good even in low-memory environments.

SQLite is very carefully tested prior to every release and has a reputation for being
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very reliable. Most of the SQLite source code is devoted purely to testing and
verification. SQLite responds gracefully to memory allocation failures and disk I/O

CITorsS.

2.5.1 Features of SQLite

® Transactions are atomic, consistent, isolated, and durable (ACID) even after
system crashes and power failures.

® Zero-configuration - no setup or administration needed.

® Implements most of SQL92. (Features not supported)

® A complete database is stored in a single cross-platform disk file.

® Supports terabyte-sized databases and gigabyte-sized strings and blobs.

® Small code footprint: less than 350KiB fully configured or less than 200KiB
with optional features omitted.

® Faster than popular client/server database engines for most common
operations.

® Simple, easy to use APL

® Written in ANSI-C. TCL bindings included. Bindings for dozens of other
languages available separately.

® Well-commented source code with 100% branch test coverage.

® Available as a single ANSI-C source-code file that you can easily drop into
another project.

® Self-contained: no external dependencies.

® (Cross-platform: Unix (Linux and Mac OS X), 0S/2, and Windows (Win32 and

WinCE) are supported out of the box. Easy to port to other systems.
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® Sources are in the public domain. Use for any purpose.
® (Comes with a standalone command-line interface (CLI) client that can be used

to administer SQLite databases.

2.5.2 Uses For SQLite

® Application File Format. Rather than using fopen() to write XML or some
proprietary format into disk files used by your application, use an SQLite
database instead to avoid having to write and troubleshoot a parser so that data
will be more easily accessible and cross-platform, and the user’s updates will

be transactional.

® Database For Gadgets. SQLite is a popular choice for the database engine in
cellphones, PDAs, MP3 players, set-top boxes, and other electronic gadgets.
SQLite has a small code footprint, makes efficient use of memory, disk space,
and disk bandwidth, is highly reliable, and requires no maintenance from a

Database Administrator.

® Website Database. Because it requires no configuration and stores
information in ordinary disk files, SQLite is a popular choice as the database to

back small to medium-sized websites.

® Stand-in For An Enterprise RDBMS. SQLite is often used as a surrogate for
an enterprise RDBMS for demonstration purposes or for testing. SQLite is fast
and requires no setup, which takes a lot of the hassle out of testing and which

makes demos perky and easy to launch.

Apple uses SQLite for many functions within Mac OS X, including Apple Mail,
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Safari, and in Aperture. Apple uses SQLite in the iPhone and in the iPod touch and in

iTunes software.

2.6 Objective-C [16]

The information in Objective-C section is extracted from [16]

The Objective-C language is a simple computer language designed to enable
sophisticated object-oriented programming. Objective-C is defined as a small but
powerful set of extensions to the standard ANSI C language. Its additions to C are
mostly based on Smalltalk, one of the first object-oriented programming languages.
Objective-C is designed to give C full object-oriented programming capabilities, and

to do so in a simple and straightforward way.

Most object-oriented development environments consist of several parts:

® An object-oriented programming language
® A library of objects
® A suite of development tools

® A runtime environment

2.6.1 The Runtime System

The Objective-C language defers as many decisions as it can from compile time
and link time to runtime. Whenever possible, it dynamically performs operations
such as creating objects and determining what method to invoke. Therefore, the

language requires not just a compiler, but also a runtime system to execute the
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compiled code. The runtime system acts as a kind of operating system for the
Objective-C language; it is what makes the language work. Typically, however,
developers do not need to interact with the runtime directly.

2.6.2 Syntax

Objective-C is a thin layer on top of C, and moreover is a strict superset of C;
it is possible to compile any C program with an Objective-C compiler, and to freely

include C code within an Objective-C class.

Objective-C derives its object syntax from Smalltalk. All of the syntax for non-object-
oriented operations (including primitive variables, pre-processing, expressions,
function declarations, and function calls) is identical to that of C, while the syntax for

object-oriented features is an implementation of Smalltalk-style messaging.
® Messages

The Objective-C model of object-oriented programming is based on message passing
to object instances. In Objective-C one does not simply call a method, one sends a
message. This is unlike the Simula-style programming model used by C++. The
difference between these two concepts is in how the code referenced by the method or
message name is executed. In a Simula-style language, the method name is in most
cases bound to a section of code in the target class by the compiler. In Smalltalk and
Objective-C, the target of a message is resolved at runtime, with the receiving object
itself interpreting the message. A method is identified by a selector or SEL — a NUL-
terminated string representing its name — and resolved to a C method pointer
implementing it: an IMP. A consequence of this is that the message-passing system
has no type checking. The object to which the message is directed — the receiver —

is not guaranteed to respond to a message, and if it does not, it simply raises an
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exception.

Sending the message method to the object pointed to by the pointer obj would require

the following code in C++:

obj->method (argument) ;

In Objective-C, this is written as follows:

{obj method:argument];

Both styles of programming have their strengths and weaknesses. Object-oriented
programming in the Simula style allows multiple inheritances and faster execution by
using compile-time binding whenever possible, but it does not support dynamic
binding by default. It also forces all methods‘to have a corresponding implementation
unless they are virtual, meaning the method is a placeholder for methods with the
same name to be defined in objects derived from the base object. Smalltalk-style
programming allows messages to go unimplemented, with the method resolved to its
implementation at runtime. For example, a message may be sent to a collection of
objects, to which only some will be expected to respond, without fear of producing
runtime errors. Message passing also does not require that an object be defined at
compile time. An implementation is still required for the method to be called in the

derived object.

2.6.3 Interfaces and implementations

Objective-C requires that the interface and implementation of a class be in
separately declared code blocks. By convention, developers place the interface in a
header file and the implementation in a code file. The header files, normally suffixed

.h, are similar to C header files while the implementation (method) files, normally
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suffixed .m, can be very similar to C code files.

® Interface

The interface of a class is usually defined in a header file. A common convention is to
name the header file after the name of the class. An interface declaration takes the

form:

Qinterface classname : superclassname (
// instance variables

classMethodl;
(return_type)classMethod2;
(return_type)classMethod3: (paraml_type)paraml_varName;

+ + 4~

- (return_type) instanceMethodl: (paraml_type)paraml_varName
(param2_type)param2_varName;

- (return_type)instanceMethod2WithParameter :
(paraml_type)paraml_varName

andOtherParameter: (param2_type)param2_varName;
RanA

In the above, plus signs denote class methods, or methods that can be called on the
class itself (not on an instance), and minus signs denote instance methods, which can
only be called on a particular instance of the class. Class methods also have no access

to instance variables.

The code above is roughly equivalent to the following C++ interface:

class classname : public superclassname {
protected:
// instance variables
public:
// Class (static) functions
static void * classMethodl():
static return_type classMethod2();
static return_type classMethod3(paraml_ type paraml_varName) ;
// Instance (member) functions
return_type instanceMethodl
(paraml_type paraml_varName, param2_ type param2_varName);
return_type instanceMethod2WithParameter
(paraml_type paraml_varName, param2_type param2_varName=default);

}:
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® Implementation

The interface only declares the class interface and not the methods themselves: the
actual code is written in the implementation file. Implementation (method) files

normally have the file extension .m, which originally signified "messages".

Qimplementation classname

+ (return_type)classMethod {
// implementation

}

~ (return_type)instanceMethod ({
// implementation

}

@end

Methods are written using their interface declarations. Comparing Objective-C and C:

- (int)method: (int)i {
return [self square_root:i];

}

int function (int i) {
return square_root(i):
}

- (int)changeColorToRed: (float)red green: (float)green
blue: (float)blue;

[myColor changeColorToRed:5.0 green:2.0 blue:6.0];

The syntax allows pseudo-naming of arguments.

Internal representations of a method vary between different implementations of
Objective-C. If myColor is of the class Color, instance method -
changeColorToRed:green:blue: might be internally labeled
_i_Color_changeColorToRed_green blue. The i is to refer to an instance method,
with the class and then method names appended and colons changed to underscores.
As the order of parameters is part of the method name, it cannot be changed to suit

coding style or expression as with true named parameters.
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However, internal names of the function are rarely used directly. Generally, messages
are converted to function calls defined in the Objective-C runtime library. It is not
necessarily known at link time which method will be called because the class of the

receiver (the object being sent the message) need not be known until runtime.

2.6.4 Protocols

Objective-C was extended at NeXT to introduce the concept of multiple
inheritances of specification, but not implementation, through the introduction of
protocols. This is a pattern achievable either as an abstract multiplies inherited base
class in C++, or as an "interface" (as in Java and C#). Objective-C makes use of ad
hoc protocols called informal protocols and compiler-enforced protocols called formal

protocols.

An informal protocol is a list of methods that a class can opt to implement. It is
specified in the documentation, since it has no presence in the language. Informal
protocols often include optional methods, which, if implemented, can change the
behavior of a class. For example, a text field class might have a delegate that
implements an informal protocol with an optional method for performing auto-
completion of user-typed text. The text field discovers whether the delegate
implements that method (via reflection) and, if so, calls the delegate's method to

support the auto-complete feature.

A formal protocol is similar to an interface in Java or C#. It is a list of methods that
any class can declare itself to implement. Versions of Objective-C before 2.0 required
that a class must implement all methods in a protocol it declares itself as adopting; the

compiler will emit an error if the class does not implement every method from its
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declared protocols. Objective-C 2.0 added support for marking certain methods in a
protocol optional, and the compiler will not enforce implementation of optional

methods.

The Objective-C concept of protocols is different from the Java or C# concept of
interfaces, in that a class may implement a protocol without being declared to
implement that protocol. The difference is not detectable from outside code. ' dubious —
discuss' Formal protocols cannot provide any implementations, they simply assure
callers that classes that conform to the protocol will provide implementations. In the
NeXT/Apple library, protocols are frequently used by the Distributed Objects system

to represent the capabilities of an object executing on a remote system.

@protocol Locking
- (void)lock;

- (void)unlock;
Rend

The syntax

Denotes that there is the abstract idea of locking. By stating that the protocol is

implemented in the class definition:

Instances of SomeClass claim that they will provide an implementation for the two

@interface SomeClass : SomeSuperClass <Locking>
@end

instance methods using whatever means they choose. Another example use of abstract
specification is describing the desired behaviors of plug-ins without constraining what

the implementation hierarchy should be.
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2.6.5 Language variants

® Objective-C++

Objective-C++ is a front-end to the GNU Compiler Collection, which can compile
source files that use a combination of C++ and Objective-C syntax. Objective-C++
adds to C++ the extensions Objective-C adds to C. As nothing is done to unify the

semantics behind the various language features, certain restrictions apply:

® A C++ class cannot derive from an Objective-C class and vice versa.

® C++ namespaces cannot be declared inside an Objective-C declaration.

® Objective-C declarations may appear only in global scope, not inside a C++

namespace

® Objective-C classes cannot have instance variables of C++ classes that do not have
a default constructor or that have one or more virtual methods, but pointers to C++
objects can be used as instance variables without restriction (allocate them with
new in the -init method).

® C++ "by value" semantics cannot be applied to Objective-C objects, which are only
accessible through pointers.

® An Objective-C declaration cannot be within a C++ template declaration and vice
versa. However, Objective-C types, (e.g., Classname *) can be used as C++
template parameters.

® Care must be taken since the destructor calling conventions of Objective-C and
C++’s exception run-time models do not match. The new 64-bit runtime resolves

this by introducing interoperability with C++ exceptions in this sense.
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2.7 XML [17]

The information in this XML section is extracted from [17].

Extensible Markup Language (XML) is a set of rules for encoding documents
in machine-readable form. It is defined in the XML 1.0 Specification produced by the

W3C, and several other related specifications, all gratis open standards.

The design goals of XML emphasize simplicity, generality, and usability over the
Internet. It is a textual data format with strong support via Unicode for the languages
of the world. Although the design of XML focuses on documents, it is widely used for

the representation of arbitrary data structures, for example in web services.

Many application programming interfaces (APIs) have been developed that software
developers use to process XML data, and several schema systems exist to aid in the

definition of XML -based languages.

As of 2009, hundreds of XML-based languages have been developed, including RSS,
Atom, SOAP, and XHTML. XML-based formats have become the default for many
office-productivity tools, including Microsoft Office (Office Open XML),

OpenOffice.org (OpenDocument), and Apple's iWork.

2.7.1 Characters and escaping

XML documents consist entirely of characters from the Unicode repertoire.
Except for a small number of specifically excluded control characters, any character
defined by Unicode may appear within the content of an XML document. The

selection of characters that may appear within markup is somewhat more limited but
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still large.

XML includes facilities for identifying the encoding of the Unicode characters that
make up the document, and for expressing characters that, for one reason or another,

cannot be used directly.

The Unicode character set can be encoded into bytes for storage or transmission in a
variety of different ways, called "encodings"”. Unicode itself defines encodings that
cover the entire repertoire; well-known ones include UTF-8 and UTF-16. There are
many other text encodings that pre-date Unicode, such as ASCII and ISO/IEC 8859;
their character repertoires in almost every case are subsets of the Unicode character

set.

XML allows the use of any of the Unicode-defined encodings, and any other
encodings whose characters also appear in Unicode. XML also provides a mechanism
whereby an XML processor can reliably, without any prior knowledge, determine
which encoding is being used. Every XML parser will not necessarily recognize

Encodings other than UTF-8 and UTF-16.

XML supports the direct use of almost any Unicode character in element names,
attributes, comments, character data, and processing instructions (other than the ones
that have special symbolic meaning in XML itself, such as the less-than sign, "<").
Therefore, the following is a well-formed XML document, even though it includes

both Chinese and Cyrillic characters:

<?xml version="1.0" encoding="UTF-8" 7>
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2.7.2 Use on the Internet

XML has come into common use for the interchange of data over the Internet.
RFC 3023 gives rules for the construction of Internet Media Types for use when
sending XML. It also defines the types "application/xml" and "text/xml", which say
only that the data are in XML, and nothing about its semantics. The use of "text/xml"
has been criticized as a potential source of encoding problems and is now in the
process of being deprecated. RFC 3023 also recommends that XML-based languages
be given media types beginning in "application/" and ending in "+xml"; for example

"application/svg+xml" for SVG.

Further guidelines for the use of XML in a networked context may be found in RFC
3470, also known as IETF BCP 70; this document is very wide-ranging and covers

many aspects of designing and deploying an XML-based language.

XML can also form a crucial part of a databaseless design.

2.7.3 Programming interfaces

The design goals of XML include, "It shall be easy to write programs which
process XML documents.” Despite this, the XML specification contains almost no
information about how programmers might go about doing such processing. The XML
Infoset specification provides a vocabulary to refer to the constructs within an XML
document, but also does not provide any guidance on how to access this information.
A variety of APIs for accessing XML have been developed and used, and some have

been standardized.
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Stream-oriented facilities require less memory and, for certain tasks, which are based
on a linear traversal of an XML document, are faster and simpler than other
alternatives. Tree-traversal and data-binding APIs typically require the use of much
more memory, but are often found more convenient for use by programmers; some
include declarative retrieval of document components via the use of XPath

expressions.

XSLT is designed for declarative description of XML document transformations, and
has been widely implemented both in server-side packages and Web browsers.
XQuery overlaps XSLT in its functionality, but is designed more for searching of

large XML databases.

2.8 KML[18]

Keyhole Markup Language (KML) is an XML notation for expressing
geographic annotation and visualization within Internet-based, two-dimensional maps
and three-dimensional Earth browsers. Originally named Keyhole Earth Viewer, KML
was developed for use with Google Earth by Keyhole , Inc, which was acquired by
Google in 2004. KML is an international standard of the Open Geospatial
Consortium[18] . Google Earth was the first program able to view and graphically edit
KML files. Other projects such as Marble [19] have also started to develop KML

support.
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2.8.1 Structure

The information in this sub section is extracted from [18].

The KML file specifies a set of features (place marks, images, polygons, 3D
models, textual descriptions, etc.) for displaying in Google Earth, Maps and Mobile,
or any other geospatial software implementing the KML encoding. Each place always
has a longitude and a latitude. Other data can make the view more specifically, such as
tilt, heading, altitude, which together define a "camera view". KML shares some of the
same structural grammar as GML (Geography Markup Language) [20]. Some KML
information cannot be viewed in Google Maps or Mobile. KML files are very often
distributed in KMZ files, which are zipped files with a .kmz extension. These must be
legacy (ZIP 2.0) compression compatible (i.e. stored or deflate method), otherwise the
.kmz file might not uncompress in all geobrowsers. The contents of a KMZ file are a
single root KML document (notionally "doc.kml") and optionally any overlays,
images, icons, and COLLADA 3D models referenced in the KML including network-
linked KML files. The root KML document is typically a file named "doc.kml" at the

root directory level but the first .kml file entry in the KMZ file is the actual one

<?xml version="1.0" encoding="UTF-8"7?>

<kml xmlns="http://www.opengis.net/kml/2.2">

<Document>

<Placemark>
<name>New York City</name>
<description>New York City</description>
<Point>

<coordinates>-74.006393,40.714172,0</coordinates>

</Point>

</Placemark>

</Document>

</kml>

selected in Google Earth regardless of its name. By convention the root KML
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document is at root level and referenced files are in subdirectories (e.g. images for

overlay images). An example KML document is:

2.8.2 Geodetic reference systems in KML

The information in this sub section is extracted from [18].

For its reference system, KML uses 3D geographic coordinates: longitude,
latitude and altitude, in that order, with negative values for west and south. The
longitude, latitude components are as defined by the World Geodetic System of 1984
(WGS84). The vertical component (altitude) is measured from the WGS84 EGM96
Geoid vertical datum. If altitude is omitted from a coordinate string, e.g. (-122.917,
49.2623) then the default value of O (approximately sea level) is assumed for the
altitude component, i.e. (-122.917, 49.2623, 0). A formal definition of the coordinate
reference system (encoded as GML) used by KML is contained in the OGC KML 2.2

Specification. This definition references well-known EPSG CRS components.
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Chapter 3

System Analysis and Design

3.1 System Analysis

In this chapter, we will give the analysis of our system and its design.
Basically, there are three main functional requirements in our application. The first
requirement is a function that allows a user to search for accommodations with three
different searching types which are Search by Nearby, Search by Area and Searcy by
Train station. The second requirement is to provide the search result in the list view
and the map view including the information about each place. The third requirement is
to provide a map which navigates the user from his current location to his chosen
accommodation.

We will use Use case diagram and Activity, which are based on the UML

structure as our tools to describe our system.

3.1.1 Use case diagram of our project
We will begin with the Use case to describe our system. Use case
diagram is a simple diagram, which shows an overview of functional requirements of
the system. That is, what the system can provide to its user. For our system, there are

three functions: Search, Show on the map and Navigation.
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Figure 3.1 Application Use Case Diagram

3.1.2 Activity diagram of our project

Activity diagram is the diagram for showing the workflow of the
system. Activity diagrams are similar to state diagrams because activities are the state
of doing something. The diagram describes the state of activities by showing the
sequence of activities performed. We divide the participant into 3 parts: the user, the
application and the Web service.

For our project, there are three Activity Diagrams. The Activity
diagram of Search by Nearby, the Activity diagram of Search by Area and the last one
is the Activity diagram of Search by Train station.

3.1.2.1 Activity diagram of Search by Nearby
Figure 3.2 shows the search by Nearby function. First
when the user launches the application, the default page will be Search by Nearby,

the system displays a list of accommodation types and the search radius to the user.
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Then, the user will select the accommodation’s type and adjust the search radius to the
distance that the user wants. After the system receives the search request from the user,
the system will connect and send the request to the web service, the web service will
then connect to the webserver (www.home.co.h) and query the database according to the
request. The webserver will provide the data that already filtered by KissXML class
and send back to the system in XML format. When the system receives the data from
the server the system will use a class name KissXML to extract data then display the
accommodations’ information to the user in the list view and map view. The user can
further choose his interested house to see more detail. In this page, the system also
provides the Navigation button to navigate the user to the selected accommodation.
For the navigation function, system will connect and send the latitude and longitude of
the user’s current location to the Google Map API. Google will provide the dataset
and send this data back to the system. When the system receives the data from Google,
the system will use a class name KMLParser to extract data. In our system, we use
only two-functions named annotation and overlay to display all possible route paths
and the recommended path on the screen. In this page, the system also provides Call
button for the user to make a phone call to the sale office from the application
directly. For this calling function, the system will get a sale office’s phone number

from the database and use this number in method showTel.
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Figure 3.2 Activity Diagram of search by Nearby
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3.1.2.2 Activity diagram of Search by Area

Figure 3.3 shows the search by Area function. First after
the user launches the application and touches the Area tab on the tab bar at the bottom
of the screen, the system displays a list of provinces, districts and accommodations’
types to the user. Then, the user selects the province, the district, the type of the
accommodation that he is interested in. Which in each request, after the system
receives the search request from the user, the system will connect and send the request
to the web service; the web service will connect to the webserver (www.home.co.th)
and query the database according to the request. The webserver will provide the data
that already filtered and send back to the system in XML format. When the system
receives the data from the server the system will use a class name KissXML to filter
data then displays the accomodation information to the user in the list view and map
view. Then, the user chooses the interested house to see more detail. Similar to the
previous search type, the system also provides Call button for the user to make a

phone call to the sale office from the application directly.
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Search by Area activity diagram
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3.1.2.3 Activity diagram of Search by Train

Figure 3.4 shows the search by Train function. First
when the user launches the application, the system will query train information from
the SQLite file stored in the application, then the user touches the Train tab on the tab
bar at the bottom of the screen, the system displays a list of train services (MRT, BTS,
or Airport link), stations and the types of houses to the user. The user then selects the
train service, the station and the type of house that he is interested in. After the system
receives the search request from the user, the system will connect and send search
request to the web service, the web service will connect to the webserver
(www.home.co.th) and query data from the database. The webserver will provide the
data that query from its database and send back to the system in XML format. Note
that in this type of search, the train information is stored on the phone using SQLite
(since the list of train stations are rarely changed). The system obtains the train
information by querying the SQLite database. For other information, the system will
query from the web server through web service. When the system receives the data
from the server the system will use a class name KissXML to filter data then display
the houses’ information to the user in list view and map view. The rest of the process

is the same as described in Search by Nearby.
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Figure 3.4 Search by Train activity diagram
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Chapter 5

Conclusion

5.1 Result

House Finder application was developed for iOS device’s users (iPhone and
iPad) to help them finding new accommodations (houses and condominiums) in
Bangkok and its suburbs. The application provides 3 different searching types: Search
by Nearby, Search by Area and Search by Train. Search by Nearby will search for
accommodations around the phone’s current location within 2-10 kilometers
depending on the user’s choice. Search by Area allows the users to choose the area
(province and district) from the dropdown lists to search for accommodations within
10 kilometer in that area. Search by Train allows the user to search for
accommodations located near the selected train station, which is chosen from the list
of MRT, BTS and airport links (APL) station. The result will be displayed on the
screen in two views, the list view and the map view. Application will provide basic
information of each house for user to make decision easier and user can call to the
house or condominium sale office from application directly to get more information.
The short description of each accommodation result will be shown in the list view item
which the user can see more detail by touching each item. The map view shows the
searching result (accommodation’s location) by placing the symbol of each
accommodation on its position. The user can further press the symbol for more
accommodation’s detail and the direction to its place (map guide). The application also
allows the user to make a phone call directly to the sale offices by just simply click at

the phone icon in the detail and the map guide pages. The application was developed
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on Xcode, used SQLite for the database and used soap protocol to communicate with

the Home Buyer Guide’s web service. For the map, Google API is used.

5.2 Problems and Solutions

. Because we had never used tools and programming languages for developing

iOS application before, it took us quite a lot of time to learn. Also,
synchronizing application from the MacBook Pro to iPhones or iPads tooks
many steps (see Appendix D).

The information that we use in this application, we asked from the external real
estate companies (Home Buyer Guide). However, this information was in Thai
and some information was not complete. Hence, we had to check manually to
discard incomplete records before translating into English and uploaded to the
company’s server. This is quite time consuming.

The problem occurred when we used Google Map API together with Xcode,
since it used the new library that we never used before so we needed to learn

more about Google Map API and Map kit in Xcode.

5.3 Limitations of the project

1.

Users have to go online while using the application since we obtain the

information from the web service.

2. Application can run only on iOS devices.



94

3. Our application obtains data from the company’s web service, which allows us
to access only some services, and provides only some specific types of
services. We cannot add any more functions to the application since the
services are limited.

4. Our application can only search for accommodations in Bangkok, Nonthaburi,

Phatumthani and Samuthprakarn.

5.4 Development in the future

1. Application should provide a recommended list for the popular and the
newest places.

2. Application should provide a recommended list for the users appropriated
with their profiles: salaries, type of houses, prices etc.

3. Application should have a function to allow users to rate the house so that
this value can be used in evaluating the popular places.

4. Application should update news about the real estate project.
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D.2.3 Code Sign Your App

Code signing is a process for the developers to sign their iPhone applications to certify that the

applications are released by them [3]. Steps to sign the applications are as follows:

1. Select the project.

2. Click Build Settings

3. Click All

4. Type Code Signing in the search field in the Build Settings pane of the project editor.
5. From the Code Signing Identity pop-up menu, in the iOS Team Provisioning Profile

section, choose the certificate that begins with “iPhone Developer:” followed by the

developer name.
Don't Code Sign
Automatic Profile Selector (Recommended) .
iPhone Developer 4
iPhone Distribution i

I0S Team Provisioning Profile: * (for Application tdemtifiers '*)
« iPhone Developer: Charles Tayfor (7)7]YGU3BW)

Identities without Provisioning Profiles
iPhone Distribution: Charles Taylor

Other...

Figure D.39 Code sign menu list
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D.2.4 Launch Your App on the iOS Device
To launch the application on the device, follow the steps below.

1. Choose Product > Edit Scheme to open the scheme editor.

2. Select your device from the Destination pop-up menu.  When you connect an
iOS device with a valid provisioning profile into your Mac, its name appears as an

option in the destination Scheme pop-up menu.

D.3 Reference

[1][Online]  https://developer.apple.com/programs/ios/enterprise/

[2][Online]  http://developer.apple.com/library/ios/#documentation/ToolsLanguages
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apple _ref/doc/uid/TP40011159-CH1-SW1

[3][Online]  http://developer.apple.com/library/mac/#documentation/ToolsLanguages
/Conceptual/OSXWorkflowGuide/CodeSigning/CodeSigning.html
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