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Abstract

Agenda is an android application that allows groups of people to communicate and
collaborate easily. The application allows users to register and login. Upon logging in a user
can create a group and be added to a group. A group consists of a collection of users and
communication and collaboration tools such as a Shared Calendar, Instant Messaging
System and a Shard To-Do List. Users can create entries in the calendar and to-do list that
will be shared with the other users. Users can message each other in real time with the
instant messaging system.

Introduction

Overview

Agenda is an android application designed to allow groups of people collaborate and
communicate more efficiently. Agenda offres groups of people the ability to create groups
and use built in communication and collaboration tools.

The main tools are a shared calendar, messaging system and a shared to do list. All of these
features are available through a group that users can create and invite people to join. The
shared calendar is a calendar view in which users can create an entry which will be shared
with other users in the group. The To-Do list is a simple to do list which allows users to
create items of work that need to be done and they can assign priority for the item. The
Messaging system is a simple messaging system where users can instant message each
other. The application requires an internet connection as most data is stored and retrieved
from the server and database.



Glossary

= Android: The target phone architecture used for developing the user interface.

-> GCM: Google Cloud Messaging, an API provided by google for connecting user
applications for broadcasting of messages.

-> REST: Underlying framework for network communications using HTTP keywords like
GET, POST, PUT and DELETE. Stateless protocol meaning clients are independant
of the server allowing for transparency and scalability between how the resources are
gathered and supplied. Primary means of communication is JSON.

-> JSON: Javascript Object Notation, package information sent by the server for easy
consumption from the client. Also allows for scalability as the data sent is uniform
and cross platform.

-> Spring: Java REST web framework that allows for clean implementation of RESTful
web services.

-> MyBatis: Data access framework that allows for clean and simple database

communication with a database.

MySQL: Relational Database for storing data for the application based on SQL.

Tomcat: Apache server containers that integrates well with Java for deploying and

hosting Java web application.

Maven: Dependency management tool for build automation.

JUnit: Java unit testing library for simple and effective implementation of unit tests.
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Motivation

The motivation behind this project was to develop an application that can be used by groups
to help collaborate and communicate easily. The application combines a number of helpful
tools to allow groups of people communicate efficiently.

The idea came from myself and my roommates struggling to keep track of household tasks
such as when bills were due and when the bins had to go out. | think this application would
be a huge help to people in similar situations. The application wouldn’t be just limited to
roommates it would be very beneficial for all type of groups, ranging from families trying
organise chores for their children to college classmates who need to keep track of
assignment deliverables and work that needed to be done.

My first idea was to build a cross platform APl and have Android and iOS client application
however this would be out of scope for this project. The API is setup to work cross-platform
however | have focused on delivering an Android application as | had never worked on
Android before and felt it would be a suitable challenge.



Design

High Level Design

Architecture Overview Diagram
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Here is an architecture overview diagram for the system. This gives an easy to understand

overview of how the system is structured. This diagram shows how a user will interact with

the system through an android phone, to use the functionality provided where any data that
needs to be stored is stored in a database.

Use cases

Here are six architecturally significant use case diagrams that show how the user interacts
with the system for key functionality within the system. | chose these diagrams as | feel they
are the most important and show the key functionality that a user expects from the system.

Registration

Enter valid .
Launch details Sign In

TR N

Open sign up
Actor screen

Sign Up

This use case diagram shows how a user will sign up to the application. The user must
navigate the sign up screen upon launching the application. From there they will enter their
details and press sign up. Upon successful signup, the user will be notified that their
registration is successful and will be prompted to sign into the application with the email
address and password that they supplied.

Create Group

Launch Open options :
/' Application menu Enter details

A

Navigate to Open create
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User login valid Submit

This use case diagram shows how a user will create a group in the application. Assuming
the user has successfully registered and signed in, they can navigate to the home screen
where they can create a new group from the option menu in the toolbar. Here they will be
prompted for a name and then they will be notified upon successful creation. The new group
will show on screen and they will have all group functionality among that group.



Add member
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This use case diagram shows how a user can add another user to a group. Upon navigating
to a group screen, they will have the ability to add another user to the group. They will be
prompted for the email address of the other user and if the input is valid, the user entered
will be added to the group.

Create Calendar Entry
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This use case diagram shows how a user can create a Calendar entry. Upon navigating to
the Calendar screen inside a group, the user will be able to press on the add entry button
which will open up a new screen where they can enter in the details of the entry. Upon

clicking create entry, the user will receive confirmation of the entry creation assuming all
inputs are valid.



Create To-Do List Entry
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This use case diagram shows how a user can create a To-Do list entry. Upon navigating to
the To-Do List screen inside a group, the user will be able to press on the add entry button
which will open up a new screen where they can enter in the details of the entry. Upon
clicking create entry, the user will receive confirmation of the entry creation assuming all
inputs are valid.

Send Message
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This use case diagram shows how a user can send a message to other users in a group.
Upon navigating to the messages screen the user can enter a message into the text field at
the bottom of the screen. Upon pressing send the user's message will be sent to all other
members of the group and will be shown in the list of messages on the screen. The
messages are displayed as the message with the name of the person that send the
message.



System Architecture Diagram

Here we have a system architecture diagram. This diagram shows how the various
components of the system will interact with each other and how the three tier layering of the
system is structured. | chose this three tier layering as it allows for good abstraction between
the various components and allows for easier maintainability and scalability. The application
client will communicate with the server and the server will communicate with the database.
This also shows how the client applications connect with GCM.

Cloud Messaging

/og l
Android
Clients

Tomcat $erver

MySQL Database
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User Interface - Android Application

The android application uses Spring’s RestTemplate object to execute calls to the server at
specified endpoints and relevant data.

All of the service calls will be done on a spin off thread from the main Ul thread to stop the Ul
thread from blocking which service calls are being made.

When the user signs up to the application, a random salt is generated and concatenated with
the password, which is then hashed, in order to ensure the password is stored securely.

The user interface for the home screen is a list of the groups for a user allowing for clear
identification of the groups the user is involved with. The user interface for a group is a
tabbed interface with the calendar, messaging and to do list on separate tabs.

The android application interacts with the Google Cloud Messaging API for messaging
functionality. The users get a registration id from GCM which is used to add them to a group
under a notification key that is generated upon group creation.

Tomcat Server - Spring

The server that the application will communicate is hosted on a tomcat server. This tomcat
server is a web container that allows for easy deployment of Java web applications.

The server specifies the endpoints for the RESTful API for the client application to call for the
various elements of functionality that require server communication.

The server itself has a three layer architecture for levels of transparency and division of work
among different components in the server itself. There will be more detail in the
implementation section.

The various data types that are required for the user data are declared in a POJO format
and are used for handling the marshalling and unmarshalling of data to and from the UI.

There is a global exception handling mechanism to prevent the server from crashing from
defects introduced through the code. This exception handling handles how exception are
caught and communicated back the client application so that a well structured framework is

in place and the service remains intact in the case of a defect.

The server communicates with the database for storing and retrieving all data.
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Database - MySQL

The database for storing the data is a MySQL database. MySQL is a relational database that
perform well.

Here is an Entity Relationship diagram that shows how the various tables and entities are
connected with each other.
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Implementation

Database

The database implementation is completed entirely using MySQL. The database has a user
called mt_user that is the user for the application server to use to connect and execute calls
to the database. This user has a secure password that can only be accessed by the server.

| implemented an automated database deployment script that | could use to quickly create a
database whenever changes were made or features were added. This script allows for quick
and easy deployment so the database is relatively plug and play i.e if | needed to change the
server to a new machine, | could simply run this script to create the database. This would
have to change if the application was released as there would be data that would need to be
backed up and restored however for this project it made the database work very efficient.
MySQL allows for easy backing up of data so updating the script to include a backup and
restore would be relatively simple. The script takes advantage of the directory structure
implemented clearly consolidating table creation, seeding, package creation and grants.
Here is an example of the script:

13



The table creation scripts are all consolidated into one directory, ddl, which stands for Data
Definition language. This allows for uniform addition of tables. Any seeding required for
these tables, such as the Priority table, is consolidated into the dml folder. This stands for
data manipulation language and this sets up the data required for certain tables. An example
of each are shown below.

e DML:
The server communicates with the database through stored procedures. These stored
procedures are used as an interface for the server so that the underlying call to the database
is transparent. This allows for easier data model and implementation changes that are
oblivious to the server. Here is an example of a stored procedure that is very simple to the
server but relatively complex:
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The database is hosted on the same machine as the server on a Digital Ocean ubuntu
instance.

Server

The server is a Java web service built using the Spring framework. The server handles
communication with the database, processing information and then sending that information
on to the user and visa versa. The server is hosted on a Digital Ocean ubuntu instance.

The implementation of the server is a three tiered architecture which separates out the
responsibilities of the various different components in the server. | will go through the
functionality of each layer and how they all tie together. Here is a screenshot of the package
structure showing logical separation between the layers and various snippets of functionality:
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MyBatis/Dao

MyBatis is an easy to use framework that allows for clean implementation of database calls
through defining the calls in XML and using Data access Objects (DAO) to call the
procedures.

The MyBatis implementation starts with defining the things such as type adapters for certain
data types and aliases for the custom object that you use. You define the calls to the
database through XML assigning a mapper to a DAO. These mappers are implementations
of DAO interface functions that make the calls to the stored procedure in the database. You
start by defining how MyBatis should map the data sent and returned from the database by
define a result map for each object. The DAO interface that applies to the mapper file is
defined at the top in mapper namespace so that correct functions are called. You can assign
custom type handlers to the result properties so that MyBatis can properly handle the types
and marshal them into Java objects. Here is an example of the result map:
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This type handler is applied where defined to data type going to and from the database so
that data is communicated properly.

The stored procedures are called through calls on the DAO interface objects which are then
mapped to defined procedures in the XML. The XML defines the inputs and outputs of the
stored procedure and are given names equal to the interface functions in the DAO objects.
Here is an example of a DAO interface:
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Here is the corresponding XML which defines the name, which must be equal to the
interface function and the body of the call which is essentially a function call for the
database. You can define the input and output type through parameterType and resultMap
which marshalls the objects in the Java POJO objects.
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The DAO interface object are injected as beans to the service layer. The bean definitions go
into the application-context so that Spring knows where the mappers and DAO objects are
located. Here is where the beans are defined:

This structure of the MyBatis/DAO layer allows for separation of the work of all database
procedures. This also allows for specific unit testing of the data access to help minimise the
scope of the search for fixing a bug.

Service

The service layer handles all business logic and calls to the DAO layer. The service objects
handle things such as checking user existence or user validation upon signing in. This
removes the need for the DAO layer to handle any of this logic. The service layer is called
upon by the controller layer which takes in the requests. Here is an example of a service
layer object:
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Each service layer class is annotated with the @Service annotation so Spring can identify
the function of the class. Here you can see that the service layer handles ensuring the user
exists if the user is trying to sign in and also ensuring that the password they have entered is
correct. The UserDetailsDao bean is autowired into the class so the functions of the DAO
object can be called. This function throws an AppLayerException which is the exception
handling mechanism implemented for the server. | will go into more detail on this later.
Spring handles the injection of the beans, which are declared as prototype beans so they
can be used more than once.

Controller

The controller layer defines the endpoints for the RESTful API. These are the URIs that the
client application can hit in order to use the functionality provided by the server. The
controller layer can only communicate with the service layer and completely handles the
receiving and returning of requests. This removes the responsibility of business logic from
the controllers and the request handling from the service layer. Here is an example of a
controller for the server:
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Each controller object is annotated with @Controller to define it as a controller so that Spring
can handle them properly. As you can see each function here is an endpoint for the API. The
root endpoint is declared at the beginning with annotation @RequestMapping and then each
function is given the next value in the URI as well as the HttpMethod that the endpoint
accepts using the annotation @RequestMapping.

The service objects are also injected into this layer as singleton beans, using the annotation
@Autowired, that get destroyed after one use. This adds memory efficiency as the objects
only live as long as they need.

The controller takes in data in two different ways, through path variables and request bodies.
The path variables are values in the URI itself and are extracted as parameters to the
function call that are annotated with the @PathVariable. The RequestBody parameters are
JSON objects send to the server that are unmarshalled into the objects defined. These
parameters are annotated as @RequestBody to define that the parameter will come in the
body of the call to the endpoint. The controllers return the Spring type ResponseEntity,
which is a type that allows you to send a type as the body with a HttpStatus code indicating
the response status code for the client application to know whether the call was a success or
not.
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Any controller that could result in an exception from the service layer throw the exception
that was thrown from the service layer as they are handled by a global exception handler
that defines how to handle the exceptions and send them on.

Exception Handling

Exceptions for the server are a custom exception type called AppLayerException. These
exceptions are the only exceptions that are thrown by the controllers that are handled by the
global exception handler as other exceptions are unexpected and should be fixed. Here is
the global exception handler:

This class acts as a controller as annotated by the @ControllerAdvice and applies to all
controllers in the package. The type of exception to handle is defined in the
@ExceptionHandler annotation and the function to handle that exception is then called. This
is a clean of handling user exceptions that should not affect the functionality of the server.
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Encryption

There is an encryption package that handles all the encryption related functionality. This
package has a utility class and a encryptor class for executing the encryption. The utility
class handles the generation of 128-bit random salts for password hashing. This class also
offers other utility functions such as concatenating the byte arrays and converting the
hashed passwords to Hexadecimal notation for storage in the database. Here is a
screenshot of the utility class:

The main encryption class uses these encryption utilities for executing the encryption. This
encryption class takes a password and salt as byte arrays and concatenates them and
hashes the password for secure storage. Here is a screenshot of the encryption class:
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Model

| separated all of my models into a separate package for holding the basic data structures
required for data storage and manipulation. These classes implement Serializable so that
they can serialized and sent over a network. Jackson handles the the marshalling and
unmarshalling of these objects into JSON objects. These models are exactly the same as
the client application so that marshalling and unmarshalling is uniform. Here is a small
snippet of one of the models:
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Maven

Maven is a dependency management tool for handling whatever external libraries that | need
for the server. You define the name of the jar that you need along with the version you want
and maven downloads and applies it to your project. Maven also handles build automation
so it compiles all the files, packages them and outputs it into a war file for deployment onto
the server. You can specify the version of java compiler you wish to use. The dependencies
are defined in a pom.xml file which maven parses and downloads the relevant packages.
Here is a snippet of the pom file for the server:

As you can see the compiler version is set as a property (Java 8) for maven to build the
project with and an example of two dependencies are shown at the bottom where maven
looks to see the name and version of the package to download.

Jackson

Jackson is a framework for automatic marshalling and unmarshalling of java objects to
JSON objects. Jackson is automatically applied to the object for network communications.

User Interface

The user interface is an android application written in Java. The Ul interacts with the server
and externals APIs such as GCM. The packages for the Ul are structured in a logical fashion
with a package dedicated to each screen and it’s various related classes. Here is a
screenshot of the packages:
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Utility Packages

There are various utility packages setup to handle various utility functions.

Adapter

The adapter package stores all the adapters for list views. Adapters allow you to display a
complex object in a custom list view, but still have all the information for that object in the
background for list item selection. Here is an example of an adapter:
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This class extends ArrayAdapter which is what android uses for ListViews. Here you can see
that the data is passed through to getView, which is used to display the list item. Here you
can define how the view will look fill out the details of the view using the object that was
passed to the function.

Cache

This package handles calls to read and write from the cache. | have implemented a generic
read and write for easy reading and writing. The class CacheHelper helps as a facade for
writing to cache and read or writes whatever value is supplied as a parameter to a specific
file, defined in CacheFileNames. Here is an example of the class:
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Constants

This package holds various constants that need to remain consistent across the application.
There are various constants defined in this package that are a central point of reference so
that the values used are consistent. Here’s an example of the ServiceConstants class that

defines the constants relative to API calls:
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Dialog

This package holds generic dialog interfaces that can be used by different screens for
common functionality. This helps avoid code repetition by offering some parameters to set
so that any relevant dialog can be created. Here’s an example of a generic AddCreate dialog
used multiple times for different things:
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.onClickListener() {

nk", Toast.LENGTH_SHORT).show();

Helpers

This package holds classes that offer helping functions across the application. The purpose
of this package was to avoid code repetition across the codebase. Here is an example of the

BundleHelper class:
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This class is used multiple times across the application for extracting the selected group
from the bundle data structure passed across screens. It's also acts as a facade for the
objectMapper reads to help keep the main code cleaner.

Utils

This package contains general utility classes that don't fit into other packages. They offer
similar benefits as the other packages. Here is an example of a class:
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This class offer a clean way of sorting the to do list entry list based on reminder timestamps
and priority, so the most recent, highest priority items are sorted to the top.

Screen Packages

These are the packages that control the screens, defining their views and their functionality:

Agenda

This package holds the home screen. The home screen is the main screen that the user
sees that contains the list of groups that user is associated with. Users can create groups on
this screen, log out and enter a group. Here’s a screenshot of the screen with the menu
open:

¥ 4 2 2356

Create Group

—_ Log out

baiz

test group

32



Calendar

This package holds the screens for the calendar. The calendar consists of a calendar view
and a list of entries for the selected day. There is an add entry button where the user will be
navigated to a new screen where they can enter the details for the calendar entry. The
user’s entries are displayed by small marks under the date for each entry. When the user
selects that day, the list at the bottom populates with the entries for that day where they can
select an entry. Here’s two screenshots showing the calendar view and the create entry
screen:

(=) o 4 5 2353

Group: test group

CALENDAR MESSAGING TO-DO LIST

Today: 2016-May-23

Test Entry Title
Test Entry Description

Test 2

Test 2 description H

This package holds the tab manager for the screens within a group. In android, in order to
create a tabbed set of views like above, you must have a tab pager adapter. This adapter
handles the changing of the tabs, ensuring the correct screen is displayed when the
selection changes. Here’s the code that handles the changing of the screens:

Group
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Here is a screenshot of the add member dialog for adding a member:

9 4 2 00:39

Add member

email

CANCEL ADD MEMBER

Messaging

This package handles everything to do with the messaging. The messaging system is
implemented using GCM. GCM is a google API for messaging device groups registered
under certain notification keys that users must be registered with.

When the client launches the application there is an IntentService that triggers
asynchronously to get a registration id from GCM. This key is used to register for groups.
When a group is created, a notification key name is generated. The notification key name is
used by GCM to generate a notification key which is used for broadcasting messages. The
notification key name is the name of the group concatenated with a 128-bit UUID, ensuring
that there is little to no chance of generating the same key name twice. This key name is
then used to create the group sending a request to GCM. GCM will then return a notification
key which is then registered with the group and the user’s registration id is added to that

group.
Therefore when a user sends a message, the message is packaged with their name and the
message and sent with the notification key for that group. GCM then broadcasts that

message to everyone else in that group.

There is a wakeful service set up to listen for messages and when received, sends the
message on to the message screen fragment for displaying the message.

Here’s a sequence diagram that shows the sequence of events when creating a group:
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Here’s a screenshot of the messages screen with some messages:
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TO-DO LIST

SEND
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Registration

This package holds the registration and login functionality. Here users can sign up, which
generates a random 128-bit salt and hashes the password before registering with the server.
The user has to enter a name, email address and password.

After signing up the users can sign in with the email address and password they used to sign
up. This will authenticate with the server and they will be given access to the application.
Here’s screenshots of the signup and signin screens:

¥ 4 50027 Y 4 20027

SIGN IN

SIGN UP
SIGN UP

Todolist

This package holds the screens and functionality related to the to do list. The to do list is the
third tab in the tabbed layout. The user will be provided a list of the to do list entries for their
group sorted by most recent and highest priority. The user can create a to do list entry by
clicking on the create entry button and they will be navigated to another screen to enter the
details of the to do list entry.

The priority is displayed as a letter and an appropriate background colour. So for high priority
it would be a H and a red background, medium priority would be M and a yellow background

and low would be an L with a yellow background.

Here’s an example screenshot of the to do list screen and the create entry screen:
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Service
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Group: test group

CALENDAR MESSAGING TO-DO LIST

Test 1

High priority

Test 3

M Medium

Test 2

Low priority

The service package holds all the functionality for making calls the API. | implemented a

generic asynchronous task called HitpRequestTask, which can be called on for almost any

call to the API. This was a necessity for avoiding code repetition and helped add global error
handling with the HttpRequestErrorHandler. This was important to stop the application
crashing on valid response codes from the server such as 404. This might not always be an
error that throws an exception so these had to be dealt with. Here’s an example of some

code from each class:
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The HttpRequestTask has an interface defined in it called ResultListener. This result listener
is implemented by classes that call HttpRequestTask. When the request completes the
result listener calls the onResultReceived function which then triggers the function in the
calling class that a result has been received. Then that screen can handle the request in
whatever way they wish. Here’s the interface and an example implementation:
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Validation

Unit Testing

Nearly all of the server functionality is unit tested. When maven builds the project, maven
runs the unit tests ensuring that all the functions work as expected.

| did not implement unit tests for the user interface as this would require a lot of setup,
however | created a suite of tests cases in excel for manual testing of the functionality of the
system. More detail in the next section.

Functional Testing

All of the user interface functionality testing is documented in excel format. This acts as a
manual testing suite for the functionality on the User interface. This suite of test cases can
be easily updated and acts as a regression testing suite whenever new functionality is
added. Here’s a screenshot of the positive test cases for a user sign up, it covers all the
edge cases ensuring everything works as it should.

sign_up_test_cases

Title _Description  Steps
- Navigate to the sign up screen
- Enter in a name, email address and password

| - Press sign up
H Sign up all fields valid Ensure a standard sign up functions comrectly - Ensure toast notif shows "Registration st
- Navigate to the sign up screen
- Enter a name with cne character and valld values fer all other flelds
- Press sign up
2| Sign up minimum name length Ensure sign up is successful for a name with at least one character - Ensure toast shows "Reglstration st
- Navigate to the sign up screen
- Enter & name with 100 characters and valid values for all olher Nields
- Press sign up
3| Sign up maximum name lenglh  Ensure sign up is successful for a name with al most 100 characler - Ensure loas! notification shows "Registration st
- Navigate to the sign up screen
- Enter an email address with 5 characters and all other fields valid
- Press sign up
4! Sign up minimum email length Ensure sign up is succcessiul for an email with at least 5 characters - Ensure toast notification shows "Registration successful®

- Navigate to the sign up screen

- Enter an email address with 100 characters and all other fields valid
Ensure sign up Is successful for an email with at most 100 - Press sign up
5| Sign up maximum email length characters - Ensure toast notification shows "Registration successful
- Navigate lo the sign up screen
- Enter a password with 5 characters and valid values for all other fields
|| Sign up minimum password Ensure sign up is successiul for a password wilh al least 5 - Press sign up
6] length characters - Ensure toast notification shows "Regi: ion st
- Navigate to the sign up screen
- Enter a password with at most 24 characters and valid values for all other

B fields
| Sign up maximum password Ensure sign up is successful for a password with at most 24 - Press sign up
£ length characters - Ensure toast notification shows "Registration successful®

User Acceptance Testing

Throughout development | was using the application with my friends in order to try and find
any bugs or take any input they had on the user experience. | told them what was
implemented and what to try to see how the application would behave on other systems.

This testing was very beneficial to get a fresh set of eyes on the application and uncover
some bugs. Most of the feedback was user experience related, i.e text sizes, general
interaction with the user interface that would feel better for the end user.
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Problems solved

User Interface Service Calls

The user interface service calls cause issue to begin with. As all web service calls should
only be done off the Ul thread, the suggestions from the android documentation stated
creating an async task per class was the best best solution for this. This would create
massive amounts of code repetition so creating the generic HttpRequestTask was essential.
This solved the issue of repeated code and allowed for cleaner implementation of the
exception on the Ul from web service calls. Any 4xx or 5xx response codes from the web
service caused issues that would cause the application to crash. The
HttpRequestErrorHandler allowed me to whitelist these status codes and solve the issue of
the application crashing.

Calendar View

The native android calendar view offers very little functionality. There is no capability to mark
dates on it and there is little interaction capabilities. Initially | planned to create my sub
implementation of this widget, however this proved to be too much work and so | resorted to
just displaying the entries as a list. | still wasn’t happy with this and did some research and
found an implementation that did most things | wanted to do. | now combine the new
calendar view with the list for the entries.

To-Do List Sorting

When initially sorting the to-do list entries | had a very verbose sort working that was very
inefficient. | looked into comparators and implemented an all in one comparator that does all
the sorting in one call using the java native collections sort function with my comparator
solved this issue.

Stored Procedures

Initially | was using raw SQL to communicate with the database. This was very inefficient
and gave rise to huge changes any time a change needed to be made. | was aware of
stored procedures from work on my Internship so | looked into stored procedures for
MySQL. The initial implementation was difficult and it was difficult to get the correct syntax
however | worked through it and now have fully functional stored procedures.

DateTimes with MySQL

When storing and retrieving datetimes and timestamps in the database, the format for the
times were getting corrupted as each were expecting different inputs. | solved this issue by
implementing a type handler to define how MyBatis should behave for a certain type per row
return from the database.
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Server Exception Handling

Whenever an exception was thrown in the server, it caused messy results and sometimes
cause the server to crash. This then gave rise to extremely unmaintainable controller coding
with numerous try catch blocks. | was able to resolve this by implementing the Global
Exception handler to define how the server should respond for any exception generated by
the server, outside of standard Java exceptions.

Messaging with GCM

Initial integration with GCM was very difficult as their services off very little in the way of

debugging issues. This resulted in a lot of time spent trying to get the actual calls to GCM
working so that | could test out the messaging. | was able to resolve this but consolidating
the calls to GCM into one GemGroupService class that handles the services consistently.

Results

The resulting Application has the following functionality:

Registration: allow users to sign up

Log in: allow users to sign in

Create Group: allows users to create a group

Add Member to group: Allows users to add other member to their group by email
Create & Delete Calendar Entries: allows users to create and delete calendar entries
Create & Delete To-Do List Entries: allows users to create and delete to-do list
entries

e Messaging: allows users to message other users in the group
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Future work

There are a number of issues that arose through functional and user testing. My plan for
future work is to fix these issues along with some user experience updates.

The issues that arose revolved around DateTimes from the android app to the server. The
server rejects the datetimes from the android application and | was not able to fix this issue. |
felt that working on implementing other functionality was beneficial. As a result to do list
entries and calendar entries cannot be made for any date other than the day they are
created. The server side for these functions works as the unit tests are passing however the
android application cannot make the request.

Other issues that came up were issues with the messaging. Currently the messaging is very
basic on doesn’t store any messages on my server side and so the messages are lost upon
closing the group.

There are other bits of functionality that were not as high priority and hence fell out scope for
this project. The server implementation for this functionality exists but the client application
does not avail of these services:

e Change group name

e Remove member from group
Any other future work would revolve around user experience improvement to make the Ul
more pleasing to use.
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