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Abstract—Theomnipresence of mobile phones and their
exponential growth in terms of usage have challenged the way
we traditionally use information technology and
communication tools. The recent success of social networks is
an instance of such a new way of information usage. However,
there is still plenty of room for bridging social networks and
mobile computing to provide rich context and location aware
services.

In this paper, we propose AssistMe* (aka, JabekLah), a
novel mobile application forsocial networkingusing smart
phones.It is a help-based community thatallows users to ask
for virtually any type of assistance. AssistMe is based on the
use of modern mobile technologies(e.g.iOS, Android, Cloud
Computing, RESTful, GPS, text messaging, 3G)and consists of
two separate mobile applications as well as a back-office
server deployed in the Cloud in order to ensure reliability,
scalability, performance, and security of the platform.

Index Terms—Social network, mobile services, cloud, iOS,
android.

I. INTRODUCTION

Today, social networks like Facebook, Twitter, and
Google+ are increasingly defining new standards for the
web. Their increasing popularity over the past decade has
allowed unprecedented social interaction between internet
users. As of March 2012, Facebook exceeded 900 million
monthly active users [1].Most importantly, these platforms
introduced new ways for us to connect and share with each
other. These same networks have also seized the importance
of targeting the mobile market. Indeed, a growing number
of users are starting to connect from their mobile devices.
This has been triggered by the evolving maturity of
mobiletechnologies, and the vulgarization of its applications
development. More than 500 million Facebook users
connect from their mobile phones [1].

In this context, providing a variety of services to mobile
platforms’ users is becoming an emergent trend. Social
networks and other mobile platforms already provide
different types of services to users in a large range of
applications. However, there is still room for new platforms
to bring additional value to users, and respond to needs, yet
to be fulfilled.

It is in this spiritthat we suggest in this paper a novel type
of social network that responds to a concrete need, not met
by current social networks. We call this platform
“AssistMe”(aka, Jabeklah): It is a purely-mobile location-
based social network that allows users to find help and
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assistance in real time from surrounding users using their
GPS position. It is a network in which members put their
“services” at the disposal of other users seeking that
particular type of assistance. This leads members to meet
physically and help each other attend to their affairs.

The application is fundamentally designed to allow users
to request virtually any kind of assistance. In many
instances, people find themselves in a critical need of
assistance but lack the means to receive it. More often than
not, people with the ability to provide us with the best
possible assistance are not acquaintances. Not only that,
random situational circumstances may prevent us from
getting in touch with people we know. Clearly, there is a
huge gap between people needing help (i.e. service
requesters) and people with the ability to provide it (i.e.
service providers). This application fills that gap and acts as
a constant bridge linking these people.

AssistMe leverages the use of current mobile technology
(GPS, Messaging, and Connectivity) and the ever-increasing
use of smart-phones across all segments of society. It plays
the role of a fast and reliable link between individuals who
are near each other, yet unable to communicate with one
another.

The rest of this paper is organized as follows. In Section
I, related work is presented. Section Ill overviews current
trends in mobile applications and services. An overview of
the application and its scenarios of use are presented in
Section IV. In Section V, we present the workflow of the
platform, andwe highlight its overall architecture in section
VI. Section VII then goes through the deployment of each
of the main components of the platform. In section VIII, a
summary of implemented services is provided with some
screenshots. We finally conclude and discuss future work in
section VIX.

Il. RELATED WORK

Many location-based social networks have seen the light
during the last few years, some are strictly mobile-based,
and others are web-based. Most of these platforms revolve
around the concept of social discovery. In other words,
these are platforms that allow connecting to nearby
strangers with shared interests, on the fly. However, it
wasn’t until very recently that significant use of some of
these platforms has appeared. This is partly due to the fact
that Smart phones with required capabilities (e.g. hardware
and software) have only emerged lately. Similarly, a
necessary condition for these applications to benefit from
widespread use is the availability of adequate development
tools and environments for third-party developers. This has
only appeared lately as well.
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Zaarly [2] is an example of a proximity based
buying/selling mobile platform. It allows people to sell and
buy from nearby people directly through their mobile
phones. However, Zaarly has replicated a concept already
existing as a web-based solution. Indeed, websites like
Craigslist,eBay and many others provide similar services
from people located nearby without the need of exposing
your position.

In [3], Highlight is proposed as another social discovery
platform that essentially hooks people up together when
they cross each other. The application runs quietly in the
background scanning the surrounding environment for
nearby people and pushing notifications to the user when
other users of the application are nearby. This is also a
location-based application that promises interesting
encounters to its users. However, there already exist
applications and social networks dedicated to making new
acquaintances or friendships.

Foursquare [4] is a location-based social network that
allows people to publicly expose places where they “check-
in”. This way, users are able to locate where their friends are
in real time. A whole business model has been built over
this idea. Indeed, local businesses reward people who check
the most at their stores. This has been an extremely efficient
way to trigger a growing interest in the application from the

large public and is in fact the main reason behind its success.

One can also attribute its success to the basic human need of
advertising their whereabouts and fun activities. In this
regard, Foursquare has cleverly spotted an interesting need,
and successfully responded to it. The result is an extremely
successful application and a very profitable platform.

Local Mind [5] is yet another social discovery application
that has the merit of leveraging other location-based social
platforms. Indeed, Local Mind allows its users to ask
questions about places they care about and get answers from
people currently in those places. Local Mind directly
broadcasts your questions to users who publicly “checked”
in those places in other location based social networks such
as Foursquare.

The obvious common point between all these platforms is
that they are location-based social networks that provide
some form of services to their users. However, networks
like these still did not completely solve the challenge of
really making social networks part of our everyday life.
These networks are still virtual networks and do not address
particular real-life needs of users.

AssistMe has a tremendous added value as it can offer all
kind of assistance services to its users. It is an everyday life
network that users can use to get help/assistance in a
growing base of services from expert users surrounding
them. AssistMe plays on the fundamental idea that we all
have some form of expertise in a field or another. AssistMe
allows you to put that expertise in the service of other
nearby users who are interested in benefitting from it.
Essentially, it brings even closer real life and social
networks and removes the virtual barriers separating them.

As mentioned before, AssistMe is a mobile application
providing smart mobile services. It runs quietly in the
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background fetching surrounding users who are best suited
to provide you with needed assistance. It continuously
tracks your location and interrupts you only when valuable
information that concerns you is available. This includes
surrounding experts that can assist you as well as assistance
requests issued by other users and that fall into your areas of
expertise.

AssistMe allows its users to get help in a wide range of
services, and the following are some examples:

Car mechanical failure

In the event where a user’s car experiences a mechanical
failure, the driver can request mechanical assistance from
nearby users. These can be other drivers in the same road
that will get the notification with the exact position of the
service requester.

Carpooling/ride-sharing

Users wishing to travel to a specific destination may
check whether there are nearby users who are travelling to it
and offering a ridesharing service.

Academic support/Studies

Students can request academic assistance in different
academic subjects. For example, a student studying in a
library may request assistance in a Math exercise from
“experts” potentially located in the same library or nearby.
The exchange of locations will allow them to meet each
other inside the library or wherever they deem appropriate.

Information services

Generally, the platform allows users to request all kinds
of information services. Users may ask appropriate experts
about local events, movies to watch, recipes,
troubleshooting procedures, and bus schedules to list only a
few.

Physical services

In addition to information-based services, users can also
request services that may require a physical encounter
between the service-requester and service-provider. Some
users would find it handy to get a little help to move heavy
objects. A mechanical failure service would also require the
expert to come examine the requester’s car.

Accommodation/Housing

Users may request housing services from local nearby
users who can host them for a night or more. A service like
this can be useful when a user has just moved to a new city
or is lost somewhere.

These are only examples of services that can be provided
through our platform. Scenarios of use are really endless
and are only limited by users’ imagination. As mentioned
before, our base of services will grow according to users’
expertise and requests.

IV. WORKFLOW

Being members of a help community, users have the roles
of service requesters and service providers as well. A
service provider is required to choose services (i.e. areas of
expertise) he/she will be most interested in providing (i.e.
defining expertise). When a nearby user requests one of
these services (i.e. part of the provider’s list), the service-
provider gets automatically notified and promptly decides
whether to provide help. If the service provider accepts and
assistance has been provided, the service-provider gets rated
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by the requester as a way to control providers’ credibility.

As a service-requester, the user can select a particular
service he is interested in requesting. The user is then
presented with a list of available service-providers
providing that particular type of help. Optionally, the user
can filter this list using user-defined criteria. For example,
the service-requester can trim the list to include only people
within a specific distance interval. The service-requester can
also rank service-providers by rate or frequency of help.
After this initial filtering, the requester has also the
possibility of viewing providers’ current GPS positions in a
map. Based on all these parameters, the requester will
proceed to choose a provider to request help from. If
provider agrees to help, the requester can go ahead and
communicate with him/her using the application’s built in
communication tools.Fig. 1 is a diagram illustrating the
steps involved in chronological order:

Cloud Server

Interface
REST

Clowd

Fig. 2. Overall architecture

Communication tools include texting, emails, and actual
GSM calls. Indeed, the application allows users to send text
messages and place calls to each other over internet (Wi-Fi
or 3G). This communication aims at exchanging
information regarding the service/assistance. Potentially,
service requester and provider can agree to meet physically
if need is.

Another major requirement of the application concerns
profile availability. Indeed, a service-provider may not want
to receive requests during certain times. To this end, users
can change their availability status through the account
center. For now, two statuses are possible: online and
offline. When offline, a user does not appear online to other
users and hence does not receive any service requests.

Closely related to this is the need to give users control
over their information sharing. In some instances, a user
may not want to have his/her GPS position shared with
other users. This can be configured through the account

320

center as well.

V. OVERALL ARCHITECTURE

The following figure shows the overall architecture of
AssistMe. It consists of 4 different modules:

A. Back-Office

The Back-End is the intelligence of the platform; it
encompasses everything from the interaction with the
database to answering users’ requests. AssistMe’s backend
leverages the power of the Cloud and benefits from a
structured architecture that takes the best out of recent
Google cloud technologies to ensure the needed
requirements are fulfilled. The application follows the best
design practices in terms of application development as well
as in terms of optimizing cloud resources. Besides, the
back-end provides a rich RESTful API that is very intuitive
to use.

B. Web Services (REST Interfaces)

The Back-end interacts with client applications through
web services. These are services that use modern
technologies like JSON (JavaScript Object Notation) [10]
and REST (Representational State Transfer) [9] for fast
request handling and data transfer. AssistMe requires client
applications (i.e. Android and 10S) to communicate and
interact with the backend as most of the platform’s
functionality is deployed in the backend. We decided to
base this communication on web services using the REST
technology. . The reason we are using REST services is to
insulate the invocation of backend services from services
themselves. This way, changes in the structure of these
backend services will not require code changes at the level
of the client applications as these latter only interact with
the REST interfaces, which are the ones to invoke backend
services. Also, this adds another level of abstraction that
hides the structure of our backend services from client
applications/users. Client apps only interact with the REST
interfaces layer of the cloud server.

C. i0S Application

iOS is the mobile operating system developed by Apple
for its iphone, ipod, and ipad devices.iOS is one of the
leading mobile platforms in terms of market share together
with Android-powered devices. Additionally, the apple
Appstore (i.e. the application distribution platform for 10S
devices) holds more than 425000 applications and has
accumulated more than 14 billion downloads in 3 years,
making it the single largest mobile application store. For
these reasons, we consider that building an application for
iOS comes as a top priority for any application wanting to
achieve success and widespread use.

D. Android Application

Android is a Linux-based smartphone OS released by
Google and the Open Handset Alliance. It offers the same
functionality as the iPhone OS — with some few advantages,
the most important of which is being an open source
platform.Due to its open source nature, Android is not
limited to any device manufacturer or service provider.
Therefore, Android applications are eventually destined to
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potentially millions of users.

VI.

A. Back-end Design

Critical non-functional requirements must be available to
satisfy business needs and improve the quality of service of
the overall platform. The following are some of the back-
end adopted best practices:

1) Quality of service

Tiny-Data-Packets Interaction: Since most of our users
will be using broadband connection (3G) or Public-
Wifi Hot-spots, the network packets are designed to be
as small as possible (less than 128kbits) to ensure a
good response time and a real time interaction.
Scalability: The application scales according to the
number of users, and reduces down-time due to its
success factor. We have chosen “Google App Engine”
Platform as a Service to host our back-end application.
High-availability: the servers of the application are
always available for users according to their geo-
location.

2) Cloud-ability

Non-Relational Databases (NRBD): As we have
hosted the application in the cloud, we wanted to
ensure scalability though the use of NRDBs since data
should be redundant, highly-available and quickly
retrieved. Due to this distributed andhighly-redundant
approach, these DBs do not allow joins at the level of
the DBMS, but rather at the level of the application.
Therefore, NRDB architecture and design must be put
in place. The choice of “Google BigTables” as DBMS
was the best choice.

Front-end entities implementation (Dynos):In a cloud
environment, we must make difference between front
end entities (aka “Dynos”) and back-end entities (aka
“Servos”). The Front-end entities are responsible for
handling users requests, and are instantiated based on
the concurrent requests to the server

Back-end entities implementation (Servos): Back-end
entities are responsible for data-integrity checks,
shuffling and providing service interfaces.

JEE Framework and GAE-SDK: Google App Engine
PaaS accepts only Python and JVM byte code to run
on their servers. We used JEE framework since it is far
more performing than Python.

3) Cost optimization (cloud resource allocation)

When the application is running on the cloud, our
organization adopts a cost system entitled “pay-as-you-
grow”.This means cost is a function of resources used. The
cost variables are mainly the number of requests per-second,
the CPU usage, and the memory usage.To make optimal use
of these resources, we optimized our algorithms and
engineered a structured architecture that reduces the
resources usage significantly.

4) Security
Confidentiality: For legal and ethical reasons, user
private-data is kept confidential.

Integrity: user data should not be compromised or
altered.

DEPLOYMENT
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Availability: the uptime of the services is a must to
ensure the user-satisfaction, downtime will incur huge
losses.

DPaaS: Data Protection as a Service

B. 10S Client Application Design
1) iOS version

IOS has currently reached its version 5.1. With the
release of each new firmware comes a new Software
Development Kit with it. For example, 10S 5.0 has
introduced a new notification center, new cloud service, and
advanced multitasking gestures to list only a few. At first, it
may seem very rational to develop using the latest 10S
version given the number of latest features the application
will benefit from. However, we decided that we would
develop the application using 10S 3.0 to ensure backward
compatibility with devices still running 10S versions as old
as 10S 3.0. For a location-based social network like
“AssistMe”, making sure the application has a large target
audience is tremendously important. One way of doing it is
to make sure the application runs smoothly even for users
who still did not make the upgrade to newer versions of 10S.
However, we did not want to develop an 10S version older
than 3.0 because that would prevent the application from
using certain critical features such as multitasking and push
notifications.

2) Type of application

Applications running on 10S devices can either be native
applications or web applications. Native applications run
directly on 10S, are written in Objective-C, and use 10S
abstraction layer libraries and frameworks such as Cocoa
touch [11]. Native applications can retrieve and store data
directly on the device and have access to the device built-in
features such as camera, accelerometer, GPS, and compass.
On the other hand, web applications are written in HTML
and JavaScript and run inside the browser of 10S devices
(i.e. Safari). They do not have access to devices hardware
features and cannot access the device’s resources as they do
not have access to abstraction layer frameworks. The
advantage, however, of building a web application is that it
can run on other mobile platforms such as Android,
Blackberry, and Palm, unlike native applications. This
significantly reduces implementation and development costs
for applications that need to be distributed on many mobile
platforms. That said, “AssistMe” relies heavily on using
built-in hardware features like GPS and depends on 10S
frameworks to enable its functioning. This is a simple, yet
sufficient argument, for us to choose to develop the
application as a native one. Being a native 10S application,
“AssistMe” can and will be deployed on Apple’s Appstore
thereby ensuring maximum visibility for the application.

3) Local database

We made the design decision of having a local SQLite
database [12] although the application has access to a
remote database in the cloud. This local database mostly
stores local user information such as transactions history,
search history, and profile information and settings.
Typically, updates to this can kind of information only
concern the local user. Therefore, this information is stored
locally in order to reduce the number of server requests and
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make it accessible offline. However, when the user updates
this information, the local DB is pushed to the remote
server/database to ensure this same information is visible to
other users and to its owner in the event where he accesses
his account from another device. Overall, this approach is
far more cost-effective compared to the traditional approach
where all information is stored in a remote server with each
access to this information resulting in a new server request,
regardless of whether the information has changed at all.

C. Android Client Application Design

4) MVC paradigm

The Android application is being developed following the
model-view-controller paradigm (MVC). This paradigm
separates the application into models that holds the
application’s intelligence, views that include the user
interface components and controllers that connect the two.
The application basically operates at the application layer
using Android SDK.

5) Implementation approaches

Our requirements for the ideal application development
methodology were simple; to be as close as possible to usual
web development so that the application can work on
Android and other mobile operating systems.

After a literature review, weshortlisted three web-based
implementation alternatives:

PhoneGap and j Query Mobile (JQM) [6]

PhoneGap and Sencha Touch [7]
Appcelerator Titanium [8]

The order of the above list is not random. The first
combination (PhoneGap + JQM) was, on paper, the perfect
solution. Based on j Query, this solution really is web
development for the phone. Sencha Touch is another
HTMLS5 solution (meaning it creates HTML GUI objects,
not native ones), and is quite faster than JQM. However,
GUIs have to be created procedurally. Last, Appcelerator
Titanium is Javascript based, but it uses native controls.
This should guarantee the best performance out of the
three.Like Sencha, but, it only offers procedural GUI
programming which means that things sometimes have to be
different on Android and on iOS.However, Appcelerator
engine appears to have serious memory leaks problems.

Therefore, developing for mobile in a pretty much cross
platform way with just one programming language is indeed
possible.  While procedural GUI programming is not
difficult, the technology is not production-ready yet. For
these reasons we chose to develop a native Java-based
Android application.

VIL.

Below is a list of services implemented and deployed on
our Cloud-server. The client applications can already invoke
these services.

IMPLEMENTED SERVICES

A. Categories of Expertise

When a user wants to request help or assistance, he first
needs to select an appropriate category for the assistance he
seeks. The list of categories is fetched from our cloud server
and is presented to the user in a table view. The first fetch
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queries the server and stores the list of categories in the
local database. Subsequent fetches will only query the local
database. This reduces communication overhead given that
sometimes internet connection can be slow, and also
reduces the number of requests on our server.

B. Expertise Services

After selecting an appropriate assistance category, the
user now needs to select a specific service inside this
category. The list of services inside a category is fetched
from the server and is again presented to the user in the
form of a table view. While categories can remain
unchanged for long periods of time, services are somehow
more dynamic and, as such, need to be fetched every time
from the server.

C. Service Experts

Similarly, when a user selects a specific service, he
should be presented with a list of users having expertise in
this particular service and who are nearby geographically.
The request sent to the server contains the user’s position
and the selected service. The business logic that identifies
nearby users and performs ranking resides at the level of the
cloud server.

21:38

tMe

< 44% =

Assis

Fig. 3. Map view of expert's location

D. Experts Ranking

We offered the possibility for the user to rank the list of
experts returned from the server. A user may be interested
in ranking the experts according to the distance separating
him from the experts. Another user may be interested in
ranking the experts according to their number of points (to
be discussed later) or to their ratings.

E. Experts on the Map

We also offered the possibility for the user to visualize
the experts surrounding him/her in Google Maps, as shown
in Fig. 3. This is an important feature as AssistMe is first a
location-based social network. For convenience, the user is
offered the possibility to set the scale of the map and
directly focus on his own region or the region spanning all
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experts’ positions. This is a new feature that prevents the
user from going through the hassle of manually zooming in
the map, using repetitive gestures.

F. Expert Profile

When a user selects one of the experts, he is presented
with his profile view. In addition to basic information about
the user, we defined two additional attributes: rating and
points.

Rating: When a user gets help from a certain expert, he
is prompted to rate the help/assistance offered by the
expert. The average rating of an expert is used to
measure an expert’s credibility and quality of the
assistance he provides.

Points: We also established a system of points where a
certain number of points gets transferred from the
service requester to the expert after assistance has been
offered. This system acts as a motivation for
users/experts to offer help to others. In fact, a user
cannot ask for assistance if he doesn’t have a minimum
number of points. To accumulate points, a user will
have to offer help and respond to service requesters
seeking assistance. Each service request will decrease
the requester’s number of points as they get transferred
to the expert.

G. Communication Channels with Experts

From the profile view of an expert, a user can start the
communication process. Below is a list of possible
communication channels
S.0.S is our standard feature for sending a request for
assistance to a user. This request is of course
associated with one of the expert’s areas of expertise.
A notification is sent to the expert when an S.0.S is
sent (more details on notifications below).

Messaging offers a way for service requesters to chat
with experts and clarify their requests. This messaging
is done over internet.

SMS allow users to send an SMS to the expert.
Naturally, the user gets charged the price set by his
telecom operator.

GSM calls: alternatively, users can directly call the
expert’s GSM number if available. Standard fees apply
as well.

H. Notifications

When a service requester sends an S.0.S to an expert, the
application initiates the process of sending a push
notification. The application starts by calling the appropriate
service on our server. The server then authenticates itself
with the Apple Push Notification Service (APNS) and
specifies devices that notifications should be sent to. The
APNS then notifies these devices with a notification
containing the information specified by the server.

I. Settings Functionalities

We believe one of the most fundamental features to have
on the application is the user settings management. Our
settings allow user to define their preferences in terms of
account details as well as privacy concerns. Below is a
description of the various settings users have control over.

J.  Account Settings
The first phase in using our application is to create an
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account. Creating an account requires the user to provide a
variety of information including name, email, phone,
username, and password. Right after the account creation,
the user is asked to define his areas of expertise. In doing
that, the user has to choose from our predefined list of
services and categories of expertise. (Note: the list is open
to grow following users suggestions). Essentially, we
provide users with control over the visibility of all
information they provided in the account creation phase.
These settings define what information can be visible to
other users. They can be modified at any point in time by
accessing the account settings tab of the application.

Also in the account settings is the possibility to define a
user status. The user status can be one of the following:
available, busy, or offline. When busy or offline, a user does
not receive notifications from other experts. However, these
will be stacked and saved until his status is ‘available’ again.

K. Privacy Settings

One extremely critical piece of information in any
location-based social network is the users GPS location.
Therefore, the application gives the user control over his
position sharing settings. Fundamentally, a users’ GPS
location is used to find experts close to him. However, there
are times when the user wouldn’t want to share this
information and rather appear as a position-less user.
AssistMe offers the following settings to these users:

Deactivate position sharing: this means no positioning
information will ever leave the user’s phone. Instead, the
user would appear as a position-less user that can only ask
for and provide information services (i.e. because they don’t
require knowledge of position).

Approximate position sharing: AssistMe also offers the
option of only sending an approximate position to
other users. This can be a city, a neighborhood, or a
custom circle of predefined radius.

Exact position sharing: as its name implies, this option
will share the user’s exact position with other users.

VIII.

AssistMe is a location-based social platform with a strong
added value for users. Its numerous functionalities and
scenarios of utilization make it an innovative and elastic
solution. AssistMe is standing on the shoulders of its back-
end application that leverages the power of the cloud and
takes the best out of recent Google cloud technologies to
fulfilits requirements.AssistMe also provides easy to use
and intuitive 10S and Android applications thanks to its
ergonomic and structured design that takes the best out of
recent mobile technologies. The applications follow the best
design practices in terms of application development as well
as in terms of conforming to the most ergonomic user
interface guidelines.

In terms of future work, there is room to optimize the
back-end in terms of geo-location algorithms.
Improvements will be made by reducing data probes and
improving response time and CPU consumption, following
GreenlT recommendations and best practices. In terms of
the client applications improvements, there is a need to
optimize the resources consumed by the 10S and Android

CONCLUSION AND FUTURE WORK
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applications. Indeed, AssistMe is a very battery consuming
application as it uses GPS, internet, messaging, maps,
multiple threads, and its unique event-loops. Improvements
will be made by reducing the frequency of usage of these
resources whileadopting effective and efficient usage
strategies. There is also room to make the application more
social by integrating it with current social networks like
Facebook. This way,users’transactions and activities will be
broadcasted to Facebook allowing new users to discover and
join the network.
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