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I- Introduction 

A. What’s my project about? 

Morocco is well known for its rich gastronomy which is a mix of Berber, 

Andalusian, and Mediterranean cuisine. However, it is hard to find a good restaurant 

where one can enjoy a great meal without being unexpectedly disappointed. Either you 

are a Moroccan citizen or a foreign tourist; you want to look for the best meal using 

your budget. 

The objective of this capstone project is to produce an android application that 

will assist you in choosing the restaurants and the meals with the help of ratings and 

reviews of the application clients. I came across this idea at the beginning of the 

semester as my friend and I were trying to figure out where to have lunch in Ifrane, so I 

shared the idea with my friend. The idea is to basically have a simple mobile application 

that will allow AUI community and more generally Ifrane’s population to review and rate 

restaurants. 

However, this application will also need a webserver, and that’s where I will use a 

Platform as a Service (Paas) or sometimes called a Backend as a service (BaaS) which is a 

category of Cloud Computing services where the PaaS provider offers a set of services 

and tools designed to make deploying and implementing applications relatively quick 

and efficient. 
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B. What’s the PaaS exactly? 

To understand what’s PaaS really means, we need to first understand cloud 

computing and its service models. Unlike the time when traditional business 

applications have always been very complicated and expensive, cloud computing 

enables users and companies now to consume compute resources as a utility, like water 

and electricity, rather than having to build and maintain computing infrastructures 

yourself. The essential characteristics of a cloud computing service are: 

 The ability for a user to sign up and receive services immediately. 

 The ability to access the service via multiple different platforms. 

 The ability to scale up and down to cope with different demand levels. 

 Pay per use: only used computer resources are metered. 

There are three major cloud computing service models: 

 Infrastructure as a Servie (IaaS): it provides the entire computing infrastructure 

(operating systems, servers, networks, storage etc.)  

 Software as a Service (SaaS): it provides on-demand software without worrying 

about installation and running of the application. 

 Platform as s Service (PaaS): it provides you both computing and development 

platforms, and that’s the service that I will be using for my project through 

Google App Engine platform.  
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One of the main reasons behind Google App engine attractiveness is the fact that 

it’s free up to a fixed amount of computing resources. Fees are charged if your 

application requires more resources, up to a daily maximum amount you specify. 

C. Why Android? 

Our modern world is characterized by the growth in mobile phone technology. 

This growth is due to the increase of the number of mobile phone users in the world as 

hundred millions smartphones are sold each year, coupled with the development of 

high speed internet technology, and the huge number of mobile application developers 

with the improvement and accessibility of mobile development platforms. To illustrate, 

when we compare modern smartphones to the first handsets, the latter had a black and 

white display and meant for making calls only while today’s smartphones can be 

exploited for almost any kind of use. And with this new mobile phone bubble, operating 

systems like Android emerged. 

Android is a Linux-based operating system and currently developed by Google. 

Designed primarily for touchscreen mobile devices such as smartphones and tablets, it is 

also used with specialized user interfaces for wrist watches (Android Wear), cars 

(Android Auto), televisions (Android TV). It is popular with mobile phone industry 

companies which require a low-cost, ready-made, and customizable operating system 

for their smartphones. This is due to the fact that Android is open source, which means 

http://en.wikipedia.org/wiki/Google
http://en.wikipedia.org/wiki/Touchscreen
http://en.wikipedia.org/wiki/Smartphone
http://en.wikipedia.org/wiki/Tablet_computer
http://en.wikipedia.org/wiki/Android_Wear
http://en.wikipedia.org/wiki/Android_Auto
http://en.wikipedia.org/wiki/Android_TV
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Google publishes publicly the source code when a new version of Android is released 

which allows modification and redistribution. The open nature of this operating system 

encouraged a large community of developers. Actually, according to a developer survey 

that was conducted in 2013, 71% of mobile developers develop for Android, which lead 

to the deployment of over one million applications in Android’s marketplace, Google 

Play, as of July 2013.  

Figure 1: Android OS architecture 

To understand how Android OS works, we will inspect the diagram above which 

illustrates the Android architecture. As you can see, the Android system is a full 

software stack divided into the following four areas: 

 Applications: contains several default applications like camera, phone, browser, 

and more, and any other application installed by the phone user like Facebook. 

These applications are composed of the following application components: 
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o Activities: An application may have multiple activities, where each activity 

is given a window that has its own user interface and layout. An activity 

starts when another one stops, and gets back to the previous one that 

initiated it through an activity callback. 

o Services: A service is a component that runs in the background and has no 

visual UI. It is usually used to perform long-running operations while the 

user is able to work on the foreground UI.   

o Content providers: This component provides an easy way to share data 

across applications by allowing other application to access and modify 

your application’s data, as long as your content provider enables it. 

o Broadcast receivers: This component is used to receive broadcasted 

messages of the Android system (e.g. battery is low, screen turned off, 

incoming call) or other Android applications. It is usually used to 

potentially initiate a service or activity based on a specific event. 

 Application Framework: This framework come pre-installed with high-level 

reusable building blocks that developers can use to construct their applications. 

These components can also originate from third party apps that make some of 

their data and functions public for other applications to reuse. The key services of 

Android framework includes: Activity Manager, Content Providers, Resource 

Manager, Notifications Manager, View System, and Telephony Manager. 
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 Libraries and Runtime: The Android runtime consists of the Dalvik Virtual 

Machine and the core libraries which are the Java libraries made available for 

Dalvik. The Dalvik Virtual machine is basically a virtual machine for mobile 

devices, which means it is meant for low on memory devices that runs on battery 

power. This machine uses core functions of Linux such as memory management 

and multithreading and enables each android app to run its own process. In the 

same layer, we have the Android native libraries written in C/C++ that can be 

accessed by the Android application developer through the Java core library seen 

earlier. These native C/C++ libraries are included to perform different kinds of 

functions including SQLite database management, 2D and 3D graphics, different 

media codecs which allow the recording and playback of different media formats, 

Secure Sockets Layer (SSL) communication that provides internet security, and 

many other important functions. 

 Linux Kernel: The Android OS is derived from Linux Kernel 2.6 which provides an 

abstraction layer between hardware and the Android software stack. It is also 

used for process, memory, and device management. 

The open nature of Android OS, its popularity among developers, the huge amount 

of Android documentation and sample codes, and the expected bright future of this 

mobile operating system are the arguments that encouraged me to choose this OS for 

the first mobile application I am developing. 
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II- Requirements Analysis  

A. Functional requirements  

 Login: Users need to login or sign up in order for them to see and post reviews 

and ratings.  

 Ratings: Users will be able to assign only one rating value to a restaurant, but 

they will also be able to update it. 

 Review: Users will be able to post as many reviews as they want and check all the 

reviews for any restaurant selected  

 Search: Users will be able to search for a particular restaurant or dish.  

 

B. Non-functional requirements 

 The application needs to run on the Android Platform.  

 Use Google Cloud Platform to deploy the web server 

 Use Eclipse as an IDE in which the Android Development Toolkit and the Google 

App Engine Plugin will be integrated 

 

 

 



 
 

11 
 

III- Methodology  

Because of the lack of experience and the time constraint, I have decided to 

follow the iterative model in the development process of the application. Since I never 

worked on android development, web application, or cloud computing, going through 

iterations will help me realize the capacity of what can or cannot be implemented for 

this project. Also, as there is no client, following an iterative approach can allow me to 

adjust the expectations of the project as I witness the advancement of my work on the 

final product.  

Following this iterative process does not change the fact that there is a need for 

formal design. Therefore, during the development of the application, I will go through 

the following traditional steps: Requirements analysis, design, implementation, testing 

and maintenance. 

 

 

 

 

 

 



 
 

12 
 

IV- Design and Analysis 

A. Use Case 

The figure below shows the use case diagram for the system which illustrates the 

operations that an administrator and registered user can perform. 

 

Figure 2: Use Case Diagram 
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B. Entity Relation Diagram 

The entity relation diagram shown below reflects the entities used and their 

relationships to each other. 

 

Figure 3: Entity relation Diagram 
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C. Data dictionaries 

Table 1: Data dictionary of the table Restaurant 

Attribute Name Description Data type 

RestaurantID Primary Key Int Auto-increment 

Name Restaurant’s name String 

Type Restaurant’s type String 

City Restaurant’s city String 

Address Restaurant’s address String 

Phone Restaurant’s phone String 

Url Restaurant’s url String 

Rating Restaurant’s rating Double 

 

Table 2: Data dictionary of the table Rating 

Attribute Name Description Data type 

RatingID Primary Key Int Auto-increment 

RestaurantID Foreign Key referencing to 

the rated restaurant 

int 

UserID Foreign Key referencing to 

the user who rated 

int 

RatingValue The rating value given Double 
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Table 3: Data dictionary of the table User 

Attribute Name Description Data type 

UserID Primary Key Int Auto-increment 

Firstname User’s first name String 

Lastname User’s last name String 

Password User’s password String 

Email User’s email String 

Gender User’s gender String 

City User’s city String 

Country User’s country String 

ReviewsNb Number of reviews posted by User Int 
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Table 4: Data dictionary of the table Review 

Attribute Name Description Data type 

ReviewID Primary Key Int Auto-increment 

RestaurantID Foreign Key referencing to 

the reviewed restaurant 

Int 

UserID Foreign Key referencing to 

the user who reviewed 

Int 

Title Restaurant’s city String 

Text Restaurant’s address String 

Date Restaurant’s phone String 
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V- Webserver Implementation 

A. Storing data in App Engine: 

The App Engine environment provides three different options to store data for an 

application: 

 Google Cloud Storage: Makes the objects and files that you stored available to 

your App Engine applications through the Google Cloud Storage client library. 

Charges are not associated with making calls to Google Cloud Storage, but applied 

to any stored data. For this specific storage platform, Google doesn’t offer any free 

storage quota, so I won’t be using the Google Cloud Storage. 

 Google Cloud SQL: It is a fully-managed service offering the capabilities of a 

MySQL database that allows you to create, configure, and use relational 

databases. I won’t be using this storage platform as well because Google doesn’t 

offer any free storage quota, but instead proposes two types of billings: Packages 

and Per Use. 

 App Engine Datastore: A schema-less (relation-less) NoSQL storage solution 

providing scalable and robust storage for App Engine applications with a 

sophisticated query engine, automatic caching, and atomic transactions. For the 

App Engine Datastore service, Google offers a free quota with daily limit that is 

sufficient for my project. 

https://cloud.google.com/appengine/docs/java/storage#google_cloud_storage
https://cloud.google.com/appengine/docs/java/storage#google_cloud_sql
https://cloud.google.com/appengine/docs/java/storage#app_engine_datastore
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B. App Engine Datastore 

The Datastore holds data objects known as entities. Each entity is recognized by 

its kind, which categorizes the entity for the purpose of queries, and an identifier that 

uniquely finds it within its kind, and an optional ancestor path locating the entity 

within the Datastore hierarchy. The identifier is assigned permanently when the entity 

is created by either a key name string or an integer numeric ID assigned automatically. 

An App Engine application has access only to entities it has created itself. It can 

fetch an individual entity from Datastore using the entity's key, or it can retrieve 

multiple entities by making a query based on the entities' keys or property values. 

The Java App Engine SDK includes a low-level Java API (provided in the 

package “com.google.appengine.api.datastore”) that supports the features of 

Datastore directly. In addition to the simple Java API, the SDK also supports two 

standard Java interfaces for data storage: Java Persistence API (JPA) and Java Data 

Objects (JDO). These interfaces can be used to enforce Datastore entities’ structure, 

model your data objects as Java classes, which make porting applications easier. 

 

  

 

https://cloud.google.com/appengine/docs/java/datastore/#Java_Ancestor_paths
https://cloud.google.com/appengine/docs/java/datastore/queries
https://cloud.google.com/appengine/docs/java/javadoc/com/google/appengine/api/datastore/package-summary
https://cloud.google.com/appengine/docs/java/datastore/jpa/overview
https://cloud.google.com/appengine/docs/java/datastore/jdo/overview
https://cloud.google.com/appengine/docs/java/datastore/jdo/overview
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C. Using JDO with App Engine 

Java Data Objects (JDO) is a standard interfaces for storing objects containing 

data into a database, annotating Java objects, interacting with a database using 

transactions, and retrieving objects with queries. An application that uses the JDO 

interface simplifies porting it between different storage solutions, since it can work 

with different kinds of databases without using any database-specific code, including 

relational databases, hierarchical databases, and object databases.  

Each object saved by JDO becomes an entity in the App Engine Datastore. The 

entity's kind is derived from the name of the class, and each property of the entity is 

derived from the name of the field. In order to control how instances of my data 

classes are stored and recreated, and how my data class and entities relationship 

should be defined, I used the following annotations: 

 @PersistenceCapable : To declare my Java classes as capable of being stored 

and retrieved from the Datastore with JDO. 

 @Persistent : To declare the fields of my Java classes as capable of being stored 

and retrieved from the Datastore with JDO. 

 @PrimaryKey : Defines the primary key constraint for this class 

 @Persistent(valueStrategy = IdGeneratorStrategy.IDENTITY) : This annotation 

makes JDO automatically populate the Key field 
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(com.google.appengine.api.datastore.Key) with a Key value unique across all 

other instances of the class when the object is saved the first time in the 

Datastore. 

 @PersistenceCapable(detachable="true"): You can modify an object after the 

PersistenceManager has been closed by declaring the class as "detachable." 

 @Order(extensions = @Extension(vendorName = "datanucleus",key = "list-

ordering", value = "date asc")) : The @Order annotation (using the list-

ordering extension) specifies the desired order of the elements of the collection 

as a JDOQL ordering clause. The ordering uses values of properties of the 

elements. I used this specific annotation for the List<Review> field of the 

Restaurant class because I will need the reviews to be ordered by date for 

better performances. 

 @Element(dependent = "true") : You can declare an owned one-to-many 

relationship to be dependent by adding this annotation, meaning that the child 

cannot exist without its parent and will be deleted if his parent is deleted. 

 @Persistent(mappedBy = "value"): You create a bidirectional one-to-many 

bidirectional relationship using this annotation on a field on the parent class 

where value is replaced by the name of the field on the child class. 

 @Index(unique = "true") : Defines an index for the class as a whole (typically a 

composite index). 
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Here’s an overview of my Java classes with all the JDO annotations used: 
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D. Link webserver to Android App using Google Cloud Endpoints: 

 

Figure 4: Illustration of Google Cloud Endpoints functioning 

Google Cloud Endpoints is a service for building and exposing custom public APIs 

as a backend with which my client application can interact. Hosting public APIs in a 

server side application and exposing them for the client side of the application (mobile 

application or browser) to consume is one of the most effective ways to integrate two 

applications. Since the Google Cloud Endpoints is an App Engine service, I will still be 

able to use all of the features and services of App Engine Platform like the Datastore and 

OAuth 2.0 authentication system.  

Thanks to this service, I will be able to create a RESTful service on Google’s 

platform which I will be using as a backend that will communicate with my mobile 

application. Representational State Transfer (REST) is a software architecture style that 
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make uses of the same HTTP verbs (GET, POST, PUT, DELETE, etc.) used by web browsers 

to retrieve web pages and send data to remote servers. These verbs will be used to 

perform basic CRUD operation by providing API methods for: List all records, Get one or 

more records based on ID or search criteria, insert a record, update a record, and 

remove a record.  

This system will provide a great layer of separation between the server and the 

client by making my client application completely agnostic to the programming language 

used in my server side API. This basically means that I will be able to create a Web client 

or an iOS application that makes use of the same HTTP API, so I won’t have to change 

anything in my App Engine server. 

The data format that I will use to exchange records between my web server and 

client application is JavaScript Object Notation (JSON). JSON is an open standard format 

that uses human-readable text to transmit data objects consisting of attribute–value 

pairs, and which tends to be less vulnerable to human error than XML is. 

In order to create my Endpoint classes, I used the Endpoint annotations that 

describe my backend API methods, parameters, versions; OAuth2 configuration, REST 

path, and HTTP method mappings and other details that define the behavior of my 

Endpoints. These Endpoint classes that I implemented for each of my entities allow me 

to insert, update, remove, get entity by ID, and list all entities. 

http://en.wikipedia.org/wiki/HTTP_verbs
http://en.wikipedia.org/wiki/Web_page
http://en.wikipedia.org/wiki/Open_standard
http://en.wikipedia.org/wiki/Human-readable
http://en.wikipedia.org/wiki/Attribute%E2%80%93value_pair
http://en.wikipedia.org/wiki/Attribute%E2%80%93value_pair
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The following code is the implemented Restaurant class endpoint:

 

 



 
 

25 
 

 

 

 As it is the case for the above Endpoint class, all the others endpoint classes also 

use the PMF class (Persistence Manager Factory) in order to make objects persistent. 

The code of the PMF class is the following: 

 



 
 

26 
 

 By entering the following URL http://kijakapp.appspot.com/_ah/api/explorer, I 

am able to see all the public APIs posted by my backend server as shown in the 

screenshot below. And by clicking on any of these public APIs, I can get all the services 

available in that particular API. 

 

Figure 5: Illustration of the public APIs Explorer 

 

 The screenshot below shows all the methods of my restaurant endpoint where I 

can get, insert, list, remove, and update my restaurants using JSON format. 

 

Figure 6: Illustration of the methods of restaurantendpoint API 
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E. Generate Cloud Endpoint client library for my Android App. 

Figure 7: How to generate Cloud Endpoint Client Libraries 

 The Google App Engine plugin for Eclipse allows me to generate strongly-typed 

client libraries for Java that I will be using for my Android application. Basically, I just 

have to right click my web server project, go to “Google”, and click on “Generate Cloud 

Endpoint Client Library”. The client libraries will be generated in src\endpoint-libs. 

Now that I have all the client libraries 

needed, I can create a new Android application 

project in Eclipse, and copy these libraries into 

my new Android project. Besides the generated 

client libraries, the Google App Engine plugin 

also generates additional Jars needed by the 

client libraries (shown below). 

                                                                             Figure 8: Generated libraries copied to Android project 
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VI- Android application Implementation 

A. Used tools 

The software development kit 

(SDK) plugin for Eclipse: The Android 

SDK (software development kit) is a 

set of development tools used to 

develop applications for Android 

platform. The Android SDK includes 

required libraries, an emulator, a 

debugger, sample source code, and 

relevant documentation as well. Every 

time a new Android version is released, 

the equivalent SDK is published as well 

to allow developers to use the new added features. In order to download and install the 

latest SDK version (at that time: API Level: 21. Android 5.0 LOLLIPOP), I used the Android 

SDK Manager. This SDK can be used to directly write Android applications in the 

command prompt, but the recommended way is to use Eclipse IDE with ADT plugin.  
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The android development tools (ADT) plugin for Eclipse: This plugin delivers a 

collection of tools and features that are integrated with the Eclipse IDE in order to help 

Android applications development. ADT extends the capacity of Eclipse by providing GUI 

access to many command lines of the SDK mentioned earlier as well as a UI design tool 

for setting up projects, debugging using SDK tools, and adding packages based on 

Android Framework. 

Android Virtual Device Emulator: The emulator simulates the functionalities of a 

real phone which I will use for my application development and testing. 

B. Activities implemented 

As I already explained in the introduction part, an Android application usually has 

many activities, where each activity is given a window with its own user interface and 

layout. All the implemented activities have to be declared in the AndroidManifest.xml 

file as shown below:

 

                          Figure 9: Declared activities in AndroidManifest.xml 
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i. MainActivity1: 

The activity MainActivity1 (left picture) represents the launcher activity where 

the user have to login before he can proceed and use the application functionalities. 

When the user is connected, an intent is created to start the activity MainActivity (right 

picture). The user is notified that he is connected using the lightweight popup 

notification method using the Toast class, and a dialog showing a progress indicator of 

the “retrieving restaurants task” using the ProgressDialog class. 

  

      Figure 10a-b: Screenshots of MainActivity1 and transition to MainActivity 
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ii. MainActivity 

Both tabs are part of this activity since I used two classes extending Fragment for 

MainActivity.java. The first tab (ALL) is used to show the user all the available 

restaurants by making use of the AsyncTask class, which enables easy and proper use of 

the UI thread. By using AsyncTask, I was able to carry out background operations and 

publish results on the UI thread without having to directly manipulate any threads. The 

“Popular” tab isn’t implemented yet, but will be used to display popular restaurants. 

  

                        Figure 11: Screenshots of the tabs used in Mainactivity 
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iii. SingleListItem 

This activity is started from the MainActivity when the user clicks on one of the 

restaurants listed in the “ALL” tab. SingleListItem displays information of the selected 

restaurant, and three buttons: 

 REVIEWS LIST: create an intent to start ListReview activity 

 ADD YOUR REVIEW: create an intent to start AddReview activity 

 RATE THIS RESTAURANT: not implement yet. 

 

Figure 12: Screenshot of SingleListItem activity 
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iv. ListReview 

This activity is used to display the selected restaurant reviews by showing the 

title and text of the posted reviews. If the user clicks on one of the displayed reviews, an 

intent is created to start the SingleReview activity. 

 

Figure 13: Screeshot of ListReview activity 
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v. SingleReview 

This activity is used to display all the information (title, text, date, and name of the user) 

about the selected review. 

 

Figure 14: Screenshot of SingleReview activity 
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vi. AddReview 

This activity allows the user to add his own review to the selected restaurant. 

User only has to fill the title and text since his name and the date of publication are 

filled automatically by the application.  

 

            Figure 15: Screenshot of AddReview activity 
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VII- Conclusion 

Now that I created a cloud-based review system and a mobile application using 

this system, I am able to create mobile and web applications running on other type of 

devices (iOS, smart TV, or any kind of web browser) that will use exactly the same 

webserver I implemented in order to use the restaurants review system. Besides 

implementing new applications, I can also easily implement and deploy another type of 

cloud-based system that will review basically any kind of entity such as hotels, schools, 

music, and more. 

Working on this project has been a great experience and an opportunity for me 

to learn about new technologies. I knew that defending my capstone project based on 

subjects that I knew nothing about was quite risky, but I never doubted myself and kept 

working hard to achieve as much as I can. I came out of this incredible experience with 

newly acquired knowledge and skills in many areas going from Android and web 

application development to very new technologies like cloud computing.  

 To sum up, I had to deal with a lot of difficulties with my capstone project since 

all the needed technologies were unknown to me, and I spent countless hours 

debugging my projects and looking for solutions over the internet. However, by 

managing to learn all of these technologies independently, this project came to be very 

rewarding for me since I became more confident about myself and about the potential 
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of my project to make it into the real-world mobile applications market with some extra 

work. 
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