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1 Introduction

1.1 Purpose of this document

The purpose of this document is to provide a detailed architecture and design of the
software GiftCase so that it can assist and guide the entire development process. The
design of the architecture and software components was done in accordance with the
requirements and use cases defined in the requirement specification document. First, it will
provide the high-level structure of the system where all the components that make up the
system and their relationships can be seen. Then it will describe the style and structure of
the software for each individual component. Moreover it will provide a detailed design of
each component from the point of view of the static and dynamic behavior, by making use
of UML. Finally, a mockup of the GUI's will be shown.

1.2 Intended audience

This document is intended for developers that need to follow this structure during the
development process, even if some details can be changed further on. Moreover, the
customer can check our progress and read about the decisions we have taken.

1.3 Scope

The document concerns the system architecture and software design, so it provides an in
depth description of the structure and style of the overall system and of each part of the
system, showing the design decisions we have taken.

1.4 Definitions and acronyms

1.4.1 Definitions

Keyword Definition
GiftCase The name of the project
Back-end Application which is used to provide the functionality

communicated with databases and other information sources.

Mobile application An application which is targeted to be executed on a mobile
device
App42 Is a specific BaaS provider we have chosen to put in the system
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1.4.2 Acronyms and abbreviations

Acronyms  or | Definitions
abbreviations

BaaS Back-end as a Service. Model for providing web and mobile app
developers with a way to link their applications to back-end cloud
storage and APls.

GUI Graphical User Interface

REST API API that adheres to the REST architectural constraints

1.5 References

More information about GiftCase like more documentation and team members can be
found here:

http://www.fer.unizg.hr/rasip/dsd/projects/qgiftcase

requirement definition document:
http://www.fer.unizg.hr/ download/repository/Requirements Definition Document%5B1%

5D.pdf

2 Background

2.1 Overview

The GiftCase project is initiated by Ericsson Nikola Tesla, located in Croatia. The purpose
is to create a mobile application with which registered users can send gifts to their
contacts. When a user wants to give a gift to another, it is suggested directly by the
application that is able to understand the preferences of users mainly through the
investigation of its behavior in social networks (Facebook, Linked In). As for gifts, the
application performs the search on Ebay or Amazon and suggests a product to the user
that wants to donate a gift. The application also suggests gifts individually based on events
in the life of registered users, such as birthdays.

2.2 High-level description of the functionalities

Users must register to GiftCase using their Facebook account. Each user will then see a
list of his friends and can select one for send him a gift. Then the application will suggest
an appropriate product based on the target user’s preferences investigated and learned in
social networks (Facebook, Linked In). The person who receives the gift will see a
notification on his smartphone telling him about the received gift. Or he will be notified via
email if not a GiftCase user. The gift itself is represented by a link that takes you to a
product on ebay or amazon. A user can also see the history of gifts sent and received. For
more information on the requirements of GiftCase see the requirements document at the
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following link:
http://www.fer.unizg.hr/ _download/repository/Requirements Definition_Document%5B1%

5D.pdf

2.3 High-level system structure
The system is composed of three parts: an android application, a COTS that is BaaS and
a backend developed by the team, which provides gifts recommendations. Regarding key
features, the BaaS provides our backend with social networks integration through which
the engine can gather data about gifts users might like. These gifts are gathered by the
backend using content providers like Amazon and Ebay. Associations with users and
suitable gifts are kept in a database provided by the BaaS. In order to offer all the
functionalities to the user, the mobile application communicates with the backend which
provides it with all required services using the BaaS when needed. More details about
communication and integration follows in the next sections.

: . '. Backend

Baa$S

anre ﬁ Recommendations
. engine

\_/

Android application
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-
L

»
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Figure 1: High-level system overview

Android application:

This component represents the mobile application with which users interact with the entire
system. It will be developed using phone gap, by using Javascript for the logic and CSS
and HTML for the GUI's. We are required to deploy the application at least for Android.

BaaS:

We chose to use a Baa$S in our system since it provides many implemented services that
we can use instead of implementing our own. For the BaaS provider we have decided to
use app42, because it provides all the required features such as a social network
integration and push notifications, so once a gift is received, GiftCase users can see a
notification in the main screen of their smartphone.

We use the BaaS from our backend in order to provide the recommendation engine with
data about user behaviors and send gifts. We invoke social network investigation from our
backend. In addition app42 provides database support, so that we have only to decide the
structure of the db, the database management is addressed by the BaaS.
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Our backend:

We designed a component which provides the mobile application with recommendation
and BaaS services. Whenever a user wants to send a gift, the recommendation comes
from our backend. This is done by first sending a request to app42, the information about
user behavior. Then on this basis the recommendation engine will come out with a gift
proposal. The engine is basically an implementation of a data mining algorithm for
recommendations. After that calculation, the results are stored in a database so that
further gift requests don’t require a user behavior investigation for the second time. This
database contains also Telco telecommunication data provided by the customer, this data
are associated to each user and together with the social network user behavior they take
part in the calculation of gifts.

2.4 Communication and integration

Communication between the different parts of the system is done by using REST APIs.
App42 as a Baa$S provides its own REST API, which is used in the backend to provide all
required services to the client. In the backend, we define our REST API that is used from
the mobile app whenever there is a need for backend services like gift recommendation.

2.5 Technologies

PHONEGAP

The mobile application will be developed with this platform. It allows the usage of
Javascript programming language for the logic of the application and HTML with CSS for
the GUI. With this platform you don’t have to know the native language of Android, iOS or
Windows Mobile because the code you write in Javascript will be translated for the target
platform. This allows customers to decide whether to deploy also for other platforms apart
from Android without refactoring the software.

Backbone.js
We use backbone.js that provides the MVC pattern organization for the frontend software.

Microsoft ASP.NET Web API and C#

For our backend we adopt C#, making use of the ASP.NET Web API framework. Mainly
because there are no requirements that oblige us in using a certain technology and thus
we chose that one where we are more familiar with.

App42:

We use this BaaS at least because among the others it offers push notifications, a
functional social network integration and the possibility to use their recommendation
engine. So the customer further has the possibility to integrate another engine together
with our. Moreover this BaaS has the possibility to upload Java code, so in case we need
some customization of the features we have the chance to upload our custom code. Also,
the Baa$S provides access to their database which allows us to use it instead of creating
our own database.

Page 7



GiftCase Version: 1.07
Design Description Date: 2014-11-14

2.6 System architecture

In this paragraph the architecture of the entire software is explained, The styles and
pattern we have decided for each component are presented. The main parts of the system
are the backend, the mobile application and the BaaS. However, since the BaaS is a
COTS software that communicates with the outside through REST API, the architecture of
the mobile app and the backend will be presented here.

Mobile Application

The style of the mobile application software is layered. Since we use phonegap, then from
the developer point of view it is composed of two layer: presentation layer and phonegap
layer. These both represent the GiftCase application, and the following figure shows how it
is related to the rest of the frontend software.

Frontend

GiftCase

Presentation layer ‘

Phonegap layer J

Android ]

Figure 2: frontend software architecture

Presentation Layer:

This layer follows the MVC pattern provided by using backbone.js framework. In
backbone, a model represent data that we use in our application, while a view is what is
shown to the user that is, the graphical interfaces. The controller instead, represents all the
functions which aim to send commands to the models or to the views, that is, it activates
the events between data and views. The following figures shows the structure of the MVC
pattern:
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Figure 3: MVC pattern

Phonegap Layer:

This level is composed by the phonegap platform, and it communicates directly with the
operating system of the device. Thus, it handles all the requests for hardware services that
comes from the upper layer, like for example vibration, sounds, display and so on. Thus,
whenever in the control of the presentation layer you need some of those service, then this
is realized by phonegap.

Backend:

Backend is written using ASP.NET Web API framework which is based on ASP.NET MVC
framework. However, since a Web service doesn’t need a view, the view function has
been removed leaving only the model and a controller.

Controllers are classes whose methods expose a REST interface. Model contains classes
used to carry data and external service provider classes. Controllers work with model
classes and return them serialized as a response.

2.7 Software design

In this section it is provided the design of the software components of the system, in terms
of class structure. It is shown first the structure of the mobile application and the of the
backend.

2.8 Frontend design

The software design of the frontend follows the structure provided by backbone.js. This
latter permits you to structure the software following the mvc pattern. Thus in GiftCase we
will have views that are composed of an html page, a css, and a javascript. Then we have
models that represent data like user,gift, contact, recommendation. And then we have a
class called router, which represents the control of the application. It permits the flow of the
information from each view. So it addresses services like changing pages and exchanging
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data from the different view of the system. More details will come with the next versions of

this document.

2.9 Backend design
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Figure 4: Backend class diagram

Static classes:

Baas - initializes connection to BaaS provider and communicates with it. It is a wrapper
around the Baa$S to make the details about usage of BaaS invisible to the rest of the
system. Also, that would make the entire system BaaS provider independent and allow for
changing of a BaaS provider at a later date shall the client need to do so.

It is also used to provide a simple interface for calling BaaS methods using available data.

Each content provider will have it's own class providing an interface to communicate with
that provider. Example classes:

AmazonProvider

eBayProvider

NotificationSettings - contains details about all notifications our backend will send to the
users, for example, exactly which strings we send for what, etc.
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REST API:
The REST api will be provided by two controller classes implementing the REST methods:

UserControler - implements Login, LogOut, getting friend details and user details(gift
box). The purpose of the class is to provide easy access to user related details.
GiftControler - gets gift and item details, offers API for gift giving, such as
recommendations and actual gift giving.

The REST api methods provide responses as JSON serialized objects.

Base classes:
Contact - class containing basic details about a person such as their username, picture
and status (giftcase user or not giftcase user).

User - inherits everything from the contact class but adds data about the current user of
the application. It contains data about sent and received gifts, list of his friends, etc.

Item - contains details about items that can be gifted (eg. name, description, url, price).
Data about the items is collected from content providers.

Gift - an item that has been given. Contains information such as gift status, who gave it to
who and when. Also has a reference to the item that has been given.

Engine:

Engine will be implemented by the class GiftRecommendationEngine. The engine will
communicate with BaaS and the Backend. Since engine will initially be run as a part of the
backend, they will communicate with direct method calls and send data directly through
objects.

3. Mobile application GUI

In this section are presented the mockups of the GUI's used in the mobile application. In
further version of this document they will be replaced with screenshots.
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HomePage
This is the entry screen of the mobile application, where the user have to login with
Facebook in order to register.

Figure 5: Mobile application: Home screen

Contacts
This view shows the list of friends gathered from user’s Facebook account. User can send
a gift to one of his friends by clicking on it. The present on the right of each entry tells if the
friend is also a member of GiftCase.

N o

Figure 6: Mobile application: Contacts
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screen

Events
This view shows the events associated to the user’s friends. So the user can realize that
an important event is going to occur and by clicking on it he can send a gift.

Figure 7: Mobile application: Events screen

Inbox gifts
7KV YIHZ VKRZ V\WH QMWR UHFHYHG J LW 7 KH XVHUFDQ DFFHW KLY YIHZ. B\ FGFNQJ

RQ* IR 1Q\WH QDYEDUDQG WHQRQ\WH ,CER| EXWRQ RQ \WH ERWRP
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Figure 8: Mobile application: Inbox screen

Friend profile
This view shows the profile of a friend. In particular the user can check the list of gifts the
friends has already received. Moreover the user can send an invitation if the friend is not a
GiftCase user or send him a gift.

Figure 9: Mobile application: Contact screen

Outbox gifts
This view represent the list of already sent gifts. The user can access this view by clicking
on GiftBox in the navbar and then on the button Outbox in the bottom.
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Figure 10: Mobile application: Outbox screen

Selected Event
This screen shows details about a selected events.

Figure 11: Mobile application: Event screen
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This screen shows

Figure 11: Mobile application: Event screen

This is the screen where you can see the gift name, gift price and you can directly buy this gift by
pressing the buy gift button.
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