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ABSTRACT
DESIGN AND IMPLEMENTATION OF A VIRTUAL TEAM COLLABORATION SYSTEM

Syed Ehsan
Old Dominion University, 2016
Director: Dr. Pilar Pazos

This paper analyzes a newly developed virtual team collaboration site and compares this
application with the currently in use team collaboration tool created using a Google site. Various
tests that are essential for a web service to function properly are performed to compare the
applications. The tests are aimed to find any issues with the applications and identify if
Teamboard ODU, the newly developed application, can perform better than the Google site. We
test for speed, performance, usability, functionality and also explore the methodology used to
develop the application. These test results allow us to make an informed assumption about the
effectiveness of Teamboard ODU and help us understand whether this can be a replacement for
the Google site. The study hypothesizes that Teamboard ODU performs better in terms of the
HTTP transaction, site availability and load time. It also has functionalities comparable to the
Google site. Future enhancement and maintenance can also be performed if needed. Several
scenarios are developed to test the hypotheses, and the results will be used to compare the two

sites and identify whether Teamboard ODU can be an effective replacement.
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CHAPTER 1

INTRODUCTION

Rapid advancements in technology have facilitated virtual collaboration among members
working within a team. Individuals are no longer expected to conduct the majority of their work
face-to-face, even if they are located in the same building. Employees today often prefer to
communicate using virtual work spaces that combine various collaboration functionalities, such
as email, video conferencing, versioning control, and data sharing (Boughzala, Vreede and
Limayem 2013). In general, a virtual workspace can be created for any team working on projects
that involve some form of collaboration. The same concept can be used to facilitate collaboration
in teams of students working on collaborative class projects that are supervised by course
instructors. However, every organization trying to utilize a virtual collaboration system may have
different requirements; hence, assuming the necessary resources are available, it is beneficial to
build an application to cater to a particular team’s virtual collaboration goals.

This thesis examines an application that has been developed and implemented at Old
Dominion University (ODU). This research will determine whether the tool meets the technical
requirements and provides better performance than an alternative tool that has been used for a

similar purpose.

1.1 Background of the problem

This section describes the current system used by some instructors at Old Dominion
University (ODU) to support collaborative project-based work. For each team, a custom made
Google site with embedded Google Apps has been used to support a group of remotely located
students to work on a team project. The team sites help the users to perform the following major

tasks:

» Send/receive messages and updates
» Upload and store project related files
» Add/modify tasks

» Track progress
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Some preparatory team building and planning activities are also accomplished using the
site, including posting individual profiles and pictures, developing the team charter and

conducting synchronous meetings via video conferencing.

The instructor also has the ability to use the site to monitor the progress of each team and
can communicate by posting messages on the team’s site. The collaboration tool currently being
used requires significant time investment to create and manage the sites. At the beginning of
each semester, the instructor needs to replicate a Google site for teach team project and invite the
students to join each team. The students are required to use a Google account in order to access

the site.

1.2 Problem statement

In order to increase the performance and usability of the tool from the student and
instructor perspectives, a new collaboration tool was developed. This new system should be a
significant improvement for both students and instructors over the prior system, currently in use,

Google site.

This team site will aid in communication and task tracking and will reduce the need for
team members to meet face-to-face. This could lessen the time required to complete a project.
The site will also include a dashboard with indicators of team activity and progress. It provides
the ability to monitor the team’s progress and provide individualized feedback at the individual,

group and course levels.

This project is aimed at building, deploying and preliminarily testing a virtual team
application (called TeamBoard ODU) that will support collaborative work in teams while

providing the instructor with a dashboard to manage teams.

1.3 Purpose of the project

This study is aimed at developing and testing a collaboration tool to determine whether it
represents a substantial improvement over the tool currently in use. The analysis will evaluate
whether the tool can fulfill the technical requirements outlined in 1.1 to support remote
collaboration in student teams as well as provide the ability to manage large numbers of teams
more effectively. To summarize, the outline below states the major project requirements that

should be met before the collaboration tool can be adopted.
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» Admin Section (Instructor section)

©)

(@]

o

o

R1.3.1: Access using a Gmail ID.

R1.3.2: Dashboard presenting details of each team.

R1.3.3: Display details related to project activity of each team and its members.
R1.3.4: Create and/or modify project.

R1.3.5: Modify number of team members in a project.

R1.3.6: Add automated email notification for a team’s members.

R1.3.7: Add team charter and project requirement functionality (Admin must be
able to modify team charter questions and project requirement if needed).

R1.3.8: Add/remove admins.

> Student Section

(@]

o

o

R1.3.9: Gmail account should be used to be log in.

R1.3.10: Team members should be able to navigate through the site easily.
R1.3.11: Team profile page should hold biographies, and students must be able to
edit their own biography.

R1.3.12: Separate team charter section that can be edited by team members.
R1.3.13: Must contain a project repository section that members can use to store
project related information such as files and links to other sites.

R1.3.14: Files in project repository section should have a version number.
R1.3.15: A discussion section where team members can add and discuss topics.

1.4 Scope of the study
The objective of the study is to understand how Teamboard ODU as an application

performs compared to the currently used Google site with embedded applications. Our study will

include a comparison of the functionalities, performance and usability of the two collaboration

tools.

1.5 Importance of the study

The proposed development, implementation and testing of TeamBoard ODU will explore

whether the tool being developed meets the technical requirements while providing additional

affordances from the team management perspective. These new affordances include the

dashboard to facilitate assignment and access to the collaboration tool for student teams as well
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as project tracking and communication between instructor and teams. TeamBoard ODU was
developed using established software development methodologies that can simplify any future
development and maintenance issues. The existing system based on Google applications had to
rely on a third party for actualizations and updates, providing little control to the site

administrator.

1.6 Definition of Terms
Design Document Specification (DDS): This document provides the information about the
properties and characteristics of a project. This document includes information and description of

all the necessary elements related to the software and its development.

Software Requirement Specification (SRS): This is used to describe the intended purpose of the

software and its development environment.

Source lines-of-code (SLOC): This is a software metric for measuring the size of the program by

counting the number of lines within the program’s source code.

Hypertext transfer protocol (HTTP): This is an application-level protocol for distributed,
collaborative, hypermedia information systems. It is a generic, stateless, protocol that can be
used for many tasks beyond its use for hypertext through extension of its request methods, error
codes and headers (w3.org). These tasks include being used as name servers and distributed

object management systems.

Internet Protocol version 6 (IPv6): This is the latest version of Internet Protocol. It’s a

communication protocol used to route traffic across the web.
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CHAPTER 2

LITERATURE REVIEW

Since the objective is to create and implement an application that will be preferred over
the current system within the ODU environment, a systematic management approach to
development and deployment of the software is necessary. This section will discuss some well-
established methodologies for software development as a foundation for the development of the

new software tool proposed in this study.

2.1 Stages of Software Development
According to Christian Dawson and Ray Dawson (Dawson and Dawson 2014), at the

highest level, software processes can be represented by the generic SDLC shown in Fig. 2.1.

Requirement
‘ Design

_,

Test

Implement

»
»

Time

Fig. 2.1: Generic software development life cycle

Figure 2.1 shows the basic stages in software development projects. Every software
development process will have some form of requirements capture, design, system building,
testing and implementation (Stoica, Mircea and Ghilic-Micu 2013). These five stages will be

further described in the next section.
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Requirements

The first step of a software development project is requirement analysis. Failure to
properly identify and analyze the requirements may lead to failure in achieving the ultimate goal.
This helps us design a basic project plan and carry out a feasibility study from economic,
operational and technical points of view. A software development team is typically responsible
for identifying all the project related factors such as quality requirements, success and failure

conditions and any possible project risks.

Design

Software Requirement Specification (SRS) is the basic reference from which the
architects set out to create the ideal architecture for the product. Usually, at least one product
architecture approach is proposed, and it is documented in a Design Document Specification
(DDS), which is revised by all relevant parties. It is based on parameters like: risk evaluation,
product robustness, design method, budget and time constraints. The best approach is selected. A
design approach clearly defines all architectural modules of the product, along with
communication and data flows to and from external modules provided by third parties. Internal

design of all modules in the proposed architecture must be presented in clear detail by the DDS.

Build

In this stage, product development starts, and the source code is generated. The objective
is to generate this code in a detailed and organized manner. Developers must follow the
guidelines of their organization, which often include a particular approach regarding
development.

Test

After the build stage, the application faults are reported, tracked, fixed and reanalyzed
until a product achieves the necessary quality requirements. In reality, testing begins during the
build phase when developers work in the individual modules and test to check for erroneous

code. The testing is also done to identify any usability or performance issues.

Implement
Once the application has been tested, it is ready to be implemented and launched for
operation in a real user environment. It can be launched on a limited segment and tested in a real

business environment. Then, based on feedback received, it can be completely launched as the
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final product. The software from this point enters into the maintenance phase where operations

such as bug fixes or feature upgrades are performed.

2.2 Choice of Language

During the build phase, selecting suitable platforms such as programming language,
framework, and libraries can ease the development process. Prior research has addressed the
methodological topics; however, few high quality studies were found describing specific
technologies or approaches. In this study, a decision had to be made with regards to the
technology (or programming languages) such as JAVA and PHP that can be used for developing

Web-based applications.

This section will rely on the work of Lutz Prechelt (Prechelt 2010) to identify the most
appropriate programming language to use for the new tool. This will allow us to make a more

informed decision when selecting the programming language to be used.

Prechelt’s (2010) research used teams of top class programmers (9 three-member teams)
who were asked to implement the same requirements for a Web-based system within 30 hours,
each team using a different technology platform (Java EE, PHP, Perl, etc). The expectation was
to provide new insights into the real (rather than purported) pros, cons, and emergent properties
of each platform. The evaluation focused on the following areas in the test process: systems

completeness, implementation size, modifiability and robustness.

System completeness

JAVA provided the most complete solution even though scripting languages such as Perl
or PHP tend to have higher productivity; however, uniform results were observed for Perl and
PHP. Fig. 2.2 (Prechelt 2010) shows the number of functional requirements completed and
correctly implemented for each programming language. There were 108 such requirements
overall, each of them marked with priority MUST, SHOULD, or MAY. Each bar represents the
solution of one team. Two reviewers first independently judged each requirement for each

solution and then discussed any discrepancies until they reached agreement.” (Prechelt, 2010)
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Fig. 2.2. Completeness of solutions by GUI requirements implemented.

Implementation size

Figure 2.3 (Prechelt 2010) compares how much code and other files the teams wrote from
scratch during the contest relative to the amount of functionality they realized including the Web
service requirements. In this case, we can observe that JAVA solutions are lengthier. Each digit
represents the respective team (black for Java, red for Perl, green for PHP); the line is the overall
trend line. The SLOC count ignores all files that were reused or automatically generated, even if

they were modified manually, and includes only files written entirely by hand.” (Prechelt, 2010)
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Fig. 2.3: Total size of the solutions in SLOC by functional requirements implemented

Modifiability

The test also suggested that modifiability is easiest to attain for Perl and is hardest for
JAVA. The test was done by implementing two simple extensions for each of the solutions
obtained by the teams.

Robustness/security

Simple, black-box tests of robustness and security issues were carried out to check for
failures. The tests handled elements such as HTML tags, long inputs and Chinese ideograms.
Other tests such as email address validation, SQL injection and operations with cookies turned
off were also performed. Fig. 2.4 (Prechelt 2010) shows the results of these tests. For all nine
teams, each column represents one robustness test. Green color “OK” means correct, yellow

CC"’

“(OK)” means acceptable, light red means broken, and bright red “!!!” means security risk.
White areas indicate results that could not be evaluated due to gaps in functionality.” (Prechelt

2010). Overall, PHP results were solid, and JAVA test results were better for cross-site scripting.
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PHP & - OK | OK | OK | (OK)
PHP 7 OK | OK | OK | (OK)
PHP 6 OK | OK | OK | (OK)
Perl 5 - oK ! 1 |
Perl 2 - ! OK ! (OK)
Perl 1 Ok ! ! (OK)
Java 9 - OK ! OK !
Java 4 — ! (OK)
Java 3 — OK | (OK) ! oK ! (OK)
| | I | I I

Fig. 2.4: “Summary of the robustness”

From Lutz’s study, it can be observed that, if utilized correctly, all technologies/platforms
will yield good outcomes. However, depending on the requirement, we might lean towards using
a particular technology. For example, if we are looking for a highly productive programming

language, Lutz’s study suggests that JAVA would be the suitable choice.

2.3 Methodologies

Significant effort in identifying the right methodology for application development is a
necessity. Failure to do so will result in an expensive and painstaking development process with
a high chance of failure. We will briefly discuss 3 major methodologies in this section. These

methodologies are used to manage the stages of the development lifecycle discussed in 2.1.

Waterfall
According to Amudha (2010), the waterfall methodology primarily takes care of the
analysis phase, with the designing phase and then the implementation phase to follow. Testing is

carried out during the entire process. Fig. 2.5 shows the steps of the waterfall lifecycle model.
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This involves a series of cascading steps that cover the development process with a small level of

iteration between each stage and works well for smaller projects with clearly defined objectives.

System Segment
Dennition Specification
Analywin Specification
System
Funcsonal
i AI Pretminety Design h Docunent - Preliminary

Specifcason
Review (.A[ Detailed Design wsaas gt
Prelrmenary
v ‘I Codmg and Unit Software Unts
Testing | ) (Svs)
Crmcat Design
Revew
I iu ru-.i I‘)
(:‘l Integration Teating Samware hame (S72)
Tost

Nees I Syntem Tosting Tested Souare

Fig. 2.5: Waterfall lifecycle model.

Iterative Spiral
According to Amudha (2010), iterative and incremental development (Fig. 2.6) is a

product development and management methodology that permits iterative project development
and cyclic progress assessment. The project cycle is sub divided into vertical segments, called
'slices,’ and each slice calls for a deliverable. Each slice is developed individually using the

waterfall model. Developers will analyze, design, code and test in a rigid loop.
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1. Detormine objectives > 2. |dentify and
resolve risks

4. Plan the next
iteration Release | lmplementation

3. Development and Test

Fig. 2.6: Iterative spiral model.

Agile

“Agile” is a collective term for methodologies (and practices) that have emerged over the
past two decades to increase the relevance, quality, flexibility and business value of software
solutions (Cooke 2012). An Agile approach is ideal for projects where the requirements
frequently change. The objective of Agile is to assist all essential aspects to ensure project
success. These include: development, change requests, quality control, and customer
associations. This allows us to evaluate a project throughout the development lifecycle using an
iterative cycle to build and test followed by an assessment by the stakeholders. Agile
methodology can be portrayed as iterative and incremental. In Agile development, customers
work in small teams with developers as active team members. For example, customers and
developers jointly determine the system features to be implemented in each development cycle.
Change of this nature in the user's role suggests that successful acceptance of Agile methodology
is concerned not only with software developers and organizations but also with customers who
are expected to be collaborative, representative, authorized, committed, and knowledgeable
(Chan and Thong 2009).

The review of the literature included a synthesis of the research on software development
in the context of web applications. The next section presents the methodology used in the study.
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CHAPTER 3

METHODOLOGY

3.1 Primary Objective

The primary objective of this paper is to determine whether TeamBoard ODU constitutes
a significant improvement over the currently used application that utilizes Google app’s
functionalities. For this purpose, both applications will be analyzed and compared with respect to

load/stress testing, website performance, site availability, functionality, and usability.

Load Testing or Stress Testing

Load testing can be defined as a performance testing technique conducted to determine
how a system behaves under normal and peak load conditions in a specific time frame using a set
of different tools and technologies (Nagy and Chis 2015). We will utilize some free testing

services to identify how these two applications behave under load.

Website performance

There is evidence suggesting that a website’s performance (speed) correlates directly to
its success (Meenan 2013). We will perform speed testing on both applications and analyze the
results. This process will rely on tools that compute the load time of each of the applications

from an independent machine.

Site availability (Ping test)
Since this study is aimed at developing a virtual team collaboration tool, the testing
methodology should include an availability test comparing both applications. Servers from

different locations will be used to test accessibility or availability of the web applications.

Functionality comparison

The Google site is already in use and is an established application that can be used for
virtual team collaboration. As a primary requirement, Teamboard ODU must include all the
functionalities of the application currently in use and produce expected results. Our study will
include an analysis of the functionalities of Teamboard ODU and compare the results with the

Google site currently in use.
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User based usability Testing

This category includes usability evaluation methods that involve users in the process of
identifying usability problems (Hasan and Abuelrub 2013). Since Teamboard ODU is newly
developed and the functionalities in the Google site are already established, usability testing will
be performed on Teamboard ODU only. The usability testing included building some test cases,
performing the tests, and comparing the outcome with the Google site in use. At the moment, the
tests will be limited to 5 users. This may not provide a comprehensive set of results, but it will
give us a fair idea of the actual outcome of the application.

3.2 Secondary Objectives

As a secondary analysis, additional elements of Teamboard ODU will be explored. This
analysis will provide insight into the development phases and methodology used to build
Teamboard ODU.

Development process

We will break down the process that was followed and identify whether it coincides with
the development processes discussed in section 2. We will try to understand where Teamboard
ODU stands with respect to the development phase, use of methodology and the choice of
programming language. A study of the process will determine whether the application is

maintainable and expandable.

Unit analysis

From a technical perspective, each unit of Teamboard ODU must produce the intended
results efficiently. Even though it cannot be guaranteed that no further improvement is required,
at a minimum the analysis of the units must suggest that there are no design flaws. For example,
the code section that controls the upload functionality should complete its intended operation
within a specific timeframe proportional to the size of the file that is being uploaded. A design
flaw in the upload system would cause it to either take a significant amount of time or to fail.
This study will evaluate the time it takes for each major unit of Teamboard ODU to complete

and determine whether the units are working as expected.

The reason to use a secondary analysis is to assert whether the system is capable of
performing to the expected level even if in some areas the existing application may vyield better

results.
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3.3 Hypotheses

As mentioned earlier, we are looking to evaluate whether Teamboard ODU is a
significant improvement over the currently used system. Therefore, our tests should indicate that
Teamboard ODU provides better results in the points mentioned earlier in this section.

Based on the test data available, the following hypotheses are proposed:

Hypothesis 1: Automated load testing using virtual agents suggests that Teamboard ODU

takes less time to perform the initial HTTP transactions.

Hypothesis 2: Teamboard ODU provides faster response time that suggests better

availability.

Hypothesis 3: Functionalities of Teamboard ODU can be compared to the functionalities
of the Google site. Also, any missing functionalities can be developed and integrated into
the system.

Hypothesis 4: Each unit is fully functional with little processing time that indicates there

are no glitches in the system.

Hypothesis 5: Website performance comparison indicates that Teamboard ODU requires

less time to perform data processing and loading.

Hypothesis 6: Secondary analysis supports the feasibility of any future development.

Free tools for load and availability tests were used to analyze areas related to
performance. We also temporarily built external modules that calculated the processing time of

each unit of Teamboard ODU. Functionality checks and usability tests were conducted

comparing both systems following a predefined testing protocol.
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3.4 Data Analysis

For analysis purposes, we will rely on both primary and secondary data. One source of
the primary data will be the calculation of processing time of each of the units of Teamboard
ODU. For example, when a user logs in and the home page loads, we will calculate the time it
takes for the entire process to complete. In this particular case, our system will determine
whether the individual is a valid user and then will load all the groups that the individual may
belong to. For the scope of our paper, we will not debug each step of this process; however,
testing this scenario with multiple login attempts and analyzing the processing times will help us

understand whether there are potential issues.

For usability and functionality testing, primary data were used. Test cases for the key
functionalities were developed to determine whether the application was behaving in the
expected manner. For example, to login into Teamboard ODU, a user must use a Google
account. We will also perform a comparison test between the two sites and check for the

applications’ capabilities.

It must be mentioned that it is very difficult to perform some of the tests that we have
discussed so far on the Google site because we cannot see the underlying architecture. For
example, we cannot calculate the processing time from the code level; however, we will be able
to check the loading time from within the browser (as part of the secondary data analysis). The
secondary data includes results from the following tests: browser load time, virtual used load

testing and availability test.

Browser load time

This test will determine how a machine’s browser performs while loading both sites.
There are built in tools available (within the browser) that compute the sites’ loading times.
Comparing the times using different browsers on different machines will provide insight into

how the browsers are handling the sites.

Virtual user load testing

This test is aimed at comparing the capability of both tools to handle load. This test will
make use of a free load testing tool that uses virtual agents and checks how the applications are
responding as the number of users increases. It should be mentioned that load testing can be

performed in many ways, using many different applications. Different applications use different
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algorithms and techniques to perform the load testing. We will use a similar freely available load
testing tool, and since we will be using the same tool for testing both applications, we can

consider this test unbiased.

Availability test

One of the major requirements of any virtual collaboration site is that the tool is
accessible and available from any location in the world. There are many free online tools that
allow us to determine whether the sites are reachable from different locations. We will use such a
tool to ping both Teamboard ODU and the Google site to see if they are responding (which

suggests they are available) and how fast they are responding.
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CHAPTER 4

RESULTS
The purpose of the study was to find out if the newly developed Teamboard ODU is a

significant improvement over the currently used application. For this, we conducted a number of
testing scenarios (mentioned in chapter 3) to determine whether Teamboard ODU meets its

intended objective.

4.1 User Load test
We need to understand how both systems will behave under load. The idea is to simulate
a scenario where a number of concurrent users will be loading the websites. The best approach

for this uses any automated tool that will perform this load test.

The load test was conducted wusing a freely available online service

(https://loadimpact.com/). This tool loads the sites using virtual users and calculates the time

required for the sites to respond. The load test was performed for 5 mins, gradually increasing
the number of virtual agents. In the first instance we used 50 virtual agents, and in the second
instance we used 25 agents. Figs. 4.1, 4.2, 4.3 and 4.4 below show the results of the tests.

VUs active @ VU load time

o
10:06:00 10:07:00 10:08:00 10:09:00 10:10:00
10:06:00 10:08:00

Fig. 4.1: Load time for Teamboard ODU with 50 users
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@ VUsactive @ VU load time

600ms 60
400ms r 40
200ms 20
Ooms o
09:58:00 09:59:00 10:00:00 10:01:00 10:02:00
[] ‘ \ [i]
09:58:00 10:60:00

Fig. 4.2: Load time for the Google site with 50 users

@ VUsactive @ VU load time

40 BOOms
30 600ms
20 A400ms
10 200ms
o Omes
03:24:00 03:24:30 03:25:00 03:25:30 03:26:00 03:26:30 032700 03:27:30 03:28:00 03:28:30 03:26:00 03:25:30

Fig. 4.3: Load time for Teamboard ODU with 25 users
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VUs active @ VU load time

y ~ S P

075130 0452200 075230 075300 07:53:30 0754:00 075430 045500 075530 0756:00 07:56:30

Fig. 4.4: Load time for the Google site with 25 users.

Looking at the figures above, we can conclude that the time needed for Teamboard ODU
was less for both test cases; this suggests that Teamboard ODU should perform better under load.

4.2 Availability test (ping test)

As a virtual team collaboration site, Teamboard ODU must be visible from any location
on the globe. The best way to determine if this is true is to check whether the server is
responding in a timely manner from different locations. The method is to send an echo request
packet to the intended address and wait for a reply. The test is successful if the destination
address replies back to the echo request in a timely manner; this proves that the destination
server is alive and acknowledging any request from the client machine. As an example, if we

want to check whether www.teamboardodu.com (which is our web address for Teamboard

ODU) is available and responding properly, we can simply use any machine and send a ping

request. The screenshot below (Fig. 4.5) shows the results of such a ping request.
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BN C\Windows'\system32\cmd.exe

C:s>ping teamboardodo.com

Pinging teamboardodu.com [184.168.221.51 with 32 bhytes of data:
Reply from 184_168_221.5: bytes=32 time=7%ms TTL=54
Reply from 184.168_221.5: hytes=32 time=75ms TTL=54
Reply from 184_168_221.5: bytes=32 time=74msz TTL=54

Reply from 184.168_221.5: hytes=32 time=Y4ms TTL=54

Ping statistics for 184.168.221.5:

Packetsz:- Sent = 4, Received = 4, Lost = B {@x loss>,
Approximate round trip timesz in milli—seconds:

Minimum = Pms,. Maxinmum = P5msz,. Average = 7Pdms

Fig. 4.5: Screen shot of a ping test from a machine.

To perform the intended test, we can use one of many free online services and perform
this test with very little effort. In this case, we have used such an online service

(https://www.dotcom-tools.com/web-server-performance-test.aspx) to test the response time of

both Teamboard ODU and the Google site application. Five ping tests for each application were

used, and the results are plotted in Fig. 4.6.

Note that for presentation purposes, two locations for Teamboard ODU and one location
for Google were not included in the chart above (timed out: response time exceeded 20000 ms).
Also, Teamboard ODU was not deployed in IPv6, which is the most recent version of Internet
Protocol; hence, the CA, USA location response should be ignored at this stage. The complete

test results can be found in the appendix.
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Availibility Comparison (ping test)
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Fig. 4.6: Ping test result comparison between the two sites.

Based on the results, we can see that average response time from almost all locations was
higher for the Google site, suggesting that the application will respond slower. Therefore, ping
tests confirm that Teamboard ODU will be a significant improvement over the currently used
application with regards to response time. This indicates that the overall response time of the
new system will be faster and users will have a better browsing experience. It is worth noting
that there may not be a significant difference in a single user’s usability experience when the
number of concurrent users is low. However, in a scenario where the system has to respond to a

large number of users simultaneously, browsing time will decrease due to a lower ping time.

4.3 Browser load test

For proper functionality and user experience, the sites must load in a client’s browser(s)
without issues. This test is intended to compute the time that a browser needs to load the sites.
Note that this is dependent on the test machine itself, as theoretically a slow machine can
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significantly affect the load time. Thus, in order to ensure accurate results, we will use one
machine to test the browser’s load time. Also, both Teamboard ODU and the Google site may
have browser compatibility issues, so our test was performed on Google Chrome, Version
48.0.2564.109 m, which successfully loaded the pages that were tested.

For this test, we utilized a free Chrome extension called Page load time v1.2.4. This tool
calculates the time starting from page load request initiation to completion. The test method was
to first stop any process that may affect the computer’s processing time and then load both the
Google site’s and Teamboard ODU’s major components (home page, project repository, etc.)

and record the load time. Fig. 4.7 shows the average of 5 load times for each major component.

Load Time Comparison (ms)
3000

2500

Load Time (ms)
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& @ Q& & & < \>e‘,& &£ &
& & & & L S 3 ¢ N

© N BN v < <3 & &

R & g @ ®
Q/’b S Qko
R\
Major pages

B Teamboard Avg M Google Site Avg

Fig. 4.7: Browser’s load time comparison.
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The four administrative components of the new tool (Project Search, Team Management,
Dashboard Load, Access Page) are not available in the Google site application. Therefore, the
load time could not be compared for test purposes; however, these functions are included here to
provide an overall picture of both applications with respect to load times. Similar administrative
functions that Google site does have are not relevant to our study as they are not integrated as a
part of the application. Later in this chapter, we will look at these functionalities from the

perspective of usability and functionality.

Based on the results, we can see that for the common components, the browser load time
is much higher for 2 cases in the Google site. Overall, Teamboard ODU has a faster browser load
time. Thus, we can conclude that Teamboard ODU loads faster in the browser suggesting a better

user experience.

4.4 Module processing time
This test is to verify that there are no glitches in the system. Since we cannot perform this
test on the Google site, we will not be able to compare both sites. For this test, we will rely on

primary data.

The objective is to calculate the processing time of each module. For example, if the user
clicks the homepage, we will check the time it takes for the system to acknowledge the click,
populate the data and return the result to the browser. If there are any anomalies in this process,
the processing time is expected to be very high, so we have performed 5 tests for each major area
and checked for the processing time. Fig. 4.8 shows the results obtained for each test.
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PROCESSING TIME

=—4— Search by Admin Team Management by Admin
—@— Access Page == Project Home Page
e Team Charter = Task List Page
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Fig. 4.8: Processing times of each functionality.

The results indicate that none of the processing times showed any unusual behavior,
suggesting that modules are well written. Therefore, by looking at the processing time we can
conclude that the probability of an error occurring is very small. The overall processing time,
however, may increase as team projects start receiving more input from users (files, messages,
etc). For example, a discussion page with 10 topics is expected to load faster than a page with 20
topics as more data processing will be required to populate the results page for viewing in the

browser.

Observation

The processing time is higher during attempt 1, and gradually falls during the succeeding
attempts. This is expected as after the first test, some of the related data gets loaded into the
system’s cache. If we clear the system’s cache after every attempt we will have higher load time,
but since we are investigating whether there are flaws in the modules, we are not clearing cache
and attempting to replicate the expected result. A major variation at this point would have

indicated a flaw in the code.

“Project repository” involves a lot of data processing before it populates the results. This

data is fetched from the database during every load. At the moment, Teamboard ODU does not
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have an internal process to cache this data. In the third attempt, we can see that the loading
process took some extra time. Considering the data processing time, we can suggest this
happened due to the read speed of the storage drive where the database resides. Thus, even
though we can suggest that this is not a factor to consider in identifying an error in our internal

modules, we have discovered one area that can be improved for better performance.

4.5 Usability and functionality

From the usability perspective, we need to understand how the Google site and
Teamboard ODU are comparable. In order to provide a comprehensive assessment, test cases
were developed and tested to isolate the differences in the applications. To summarize, we have
identified the following differences between the two applications (full results with the complete
test steps are given in the appendix). A testing expert was utilized to provide an unbiased
comparison of the tools. The results are presented in the following section. The reference
numbers next to the test objectives in Tables 4.1 and 4.2 highlight whether this validates any of

the requirements mentioned in section 1.3.

Administrators’ section
Table 4.1 identifies the differences in the admin functionalities of the two applications.
In the left column, we have the test objectives, and observations of each test are listed in the

corresponding right column. Complete test data are given in Appendix D.
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Navigate to teamboardodu.com

Teamboard ODU can be navigated by typing address in a browser. Google
site requires instructor's invitation.

Application's user interface

Google site has better look and feel.

Access the site
teamboardodu.com (R1.3.1)

Teamboard ODU can be accessed easily. Google site needs invitation.

Usability of the application

Google site has Site map for easier navigation within the site.

E-mail account access to the
application.

Access request process can be confusing in Teamboard ODU. Google site
does not have access request option.

Log out/Sign out" functionality.

Teamboard has faster logout process.

Verify the functionality of the link
"Dashboard” (R1.3.2)

Visibility of features works better in Teamboard.

Search project” functionality
(R1.3.3)

Teamboard displays ease of access in searching for a project. Google site
does not exhibit this feature.

Create new project" functionality
(R1.3.4)

Fully functional project creation is easier in Teamboard ODU.

Functionality of "Assign team
members™ to a team (R1.3.5)

Assigning team members to a project is simpler in Teamboard ODU than
Google site.

Verify if e-mail notification was
automatically sent to the after
creating a new team (R1.3.6)

Google site does not have automatic notification feature, Teamboard ODU
does.

Verify if e-mail notification was
automatically sent to the students
who were added to a team

Teamboard ODU has automatic notification feature.

Modify Project" functionality
(R1.3.4) (R1.3.5)

Teamboard ODU allows modifying project after they have been created.
This cannot be done in Google site.

Delete team" functionality.

Similar functionalities and results in both the application.

Team Charter" functionality.

Team charter modification is easier in Teamboard ODU. Google site
requires a file upload.

Validate the functionality of
"Modify Team Charter" (R1.3.7)

Much simpler to edit team charter in Teamboard ODU than Google site.

Table 4.1: Summary of Test result for the Admin section in Teamboard ODU.
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Table 4.1 Continued...

Deleting Team charter. Team charter cannot be deleted in Teamboard ODU.
Add Comments™ under Team Comments section is not available in Teamboard ODU, but is present in
Charter page. Google site.

Google site gives liberty to the administrator to assign/upload task list to

Assign Task” functionality. users. Teamboard ODU lacks this functionality.

Administrator's access to add a

L Both the sites have similar functionality.
new administrator.

To Remove the Administrator

access of existing administrator Both the sites have similar functionality.

(R1.3.8)

Project Requirements Teamboard ODU has better visibility of project requirements unlike Google
functionality. site.

To verify the Project tracking

S Teamboard exhibits all the required features, whereas, Google site does not
functionality.

Feedback functionality. Google site has the Add comments functionality. Teamboard does not.

Google site has the Activity list visible to both user & Administrator.
Teamboard Activity list is visible only from the user's perspective of the
site.

Site updates from administrators’
perspective.

User’s section
Similarly, Table 4.2 identifies the differences in the user functionalities of the two
applications. The left column lists the test objectives, and the observations are in the right

column. Full test results are given in Appendix D.
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Ease of navigation

User can access TeamBoard ODU site easily by typing in the browser. Google site
link needs to be provided by the administrator.

Validate authentication
to the site (R1.3.9)

Can be accessed with any synced Gmail site, whereas, Google site needs to have
ODU mail to access.

GUI of the home page
(R1.3.10)

Both sites exhibit same kind of structure.

Functionality of Team
profile (R1.3.11)

Can edit bio directly in home page in Teamboard ODU. Google site has a Team
profile page.

Functionality of Team
Charter (R1.3.12)

User can type answers in Team charter in Teamboard which looks much more
appealing than Google site, where user has to upload answers in a file.

Rigidity of Team Charter

It is easier to modify in Teamboard ODU unlike in Google site.

'Add comments' in Team
Charter

Google site has provided Add comments section.

Functionality GUI of
Project repository
(R1.3.13)

Teamboard ODU has better usability than Google site.

Functionality of 'Add'
link in Project repository

Both sites have similar add link functionalities.

Creating a folder

Repository section has minor differences in look and feel.

Move to Tab

Both sites have same structure in this aspect

(1) Functionality of
Manage Files Tab

Not present in Teamboard ODU.

(2) Functionality of
Manage Files Tab

Both sites have same structure in this
aspect.

Refer to Appendix for the differences in
these ‘Files tab’ functionality tests.

(3) Functionality of
Manage Files Tab

Google site has this option.

Functionality of View
and Download

Google site has option to view the specified file without downloading.

Functionality of Expand
arrow of a folder

Both sites have same structure in this aspect.

Validity of 'Version no.
(R1.3.14)

Both sites have same structure in this aspect.

Functionality of
'‘Discussion’ link
(R1.3.15)

Better usability in Teamboard ODU than in Google site.

Feasibility of accessing
older posts in Discussion
page (R1.3.15)

Both sites have same structure in this aspect.

Availability of site
overview

Google site has this feature which allows usability.

Project deadline view on
home page

Preferable to have it in Teamboard ODU. This is present in the Google site.

Table 4.2: Summary of Test result for the User section in Teamboard ODU.
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The user and admin functionalities comparison tables demonstrate how the two
applications differ. Some of the functionalities in the Google site (the italicized lines marked
RED in both Tables 4.1 and 4.2) are not present in Teamboard ODU as they were not part of the
requirement. Therefore, even though the usability comparison test considers these to be positive

attributes of the Google site, we will not consider these as drawbacks for Teamboard ODU.

The comparison tables can be used as a guideline for future work on Teamboard ODU.
Nevertheless, based on the results to date, Teamboard ODU’s functionalities can be compared to
those of the Google site and can serve as an effective replacement. The new tool also has

enhanced functionalities from the team management perspective (dashboard, team tracking, etc.).

4.6 Development method

In order to justify the feasibility of future development of Teamboard ODU we need to
look at its design elements. This is a theoretical approach to affirm that all development and
implementation guidelines were followed when building our application. Even though following
the guidelines does not justify a successful integration of additional modules (which will occur in
future development), we can predict that such future enhancements of Teamboard ODU will be

possible.

In chapter 2, we discussed some important aspects of software development. We will try to
understand how Teamboard ODU meets these characteristics with respect to its development

lifecycle.

Requirement Analysis

The current application (Google site) was used to help determine the capabilities and
specifications expected of Teamboard ODU. This was an effective tool for understanding the
specific expectations of the application’s features. Every effort was made to reduce any possible

ambiguity through frequent communication with users.

Design

Based on the requirement analysis, we focused on designing an architecture that allows
development of independent modules/features and integrating them into our system. The idea is
presented in Fig. 4.1 below. If explained in simple steps, the user initially requests some data or

operation (for example clicks on the task list). The request is transferred to the modules by the
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front end of Teamboard ODU (for example, a request is sent to the backend of the application to
fetch all task list related information). After the necessary data processing, the result is sent back

to the user in a meaningful browser readable format.

Input from User

Module 1

Teamboard Module 2 -

OoDU

Module N

Output to user

Fig. 4.9: Architecture of Teamboard ODU

With this design architecture, little effort is required to build additional functionalities if
needed. This design approach has helped us in responding to factors (such as performance and
add-ons) that affected our system’s modularity. For instance, if we want to add another module

for video chatting, we can simply develop this as a separate entity that will be treated as a new

module.
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Build

Once a clear set of requirements and architecture were established the development
process started. The process followed an established development architecture and framework
for web services. The programming language used was JAVA, and the necessary machine
configuration was set up to host web services using JAVA. In chapter 2, evidence was provided
that JAVA outperforms other languages in several areas; hence, this project used JAVA as the

preferred approach.

This project was relatively small in the large context of software development projects, so
it used a waterfall technique as the main project lifecycle method. A description of the general
waterfall approach was discussed in Chapter 2. This approach afforded flexibility in developing

the modules as the objectives were clear.

Test

Tests were performed at every stage of the lifecycle to identify and track errors in the
system. We did not have a defined quality requirement, and our main objective was to make the
process of each individual module work. Quality checks and system testing were performed and
if needed, a fix in the code was applied until the modules were producing the intended results.
Special care was taken to ensure that these fixes did not affect any other part of the application.

Implement

After the testing phase, the project was implemented in a real user and live environment.
The application is fully functional and usable; however, since we did not officially launch this
application, many bugs may be discovered when full deployment takes place. This research was
aimed at preliminary testing with the understanding that further massive usability testing will be

necessary for full deployment of the tool.
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CHAPTER 5

CONCLUSION

After evaluating the findings, results indicated that Teamboard ODU can be implemented
as a collaboration tool for student groups and will be a good replacement for the currently in use
Google site. The results of our tests suggest that Teamboard ODU meets all the necessary
objectives. It is capable of handling load better, which means concurrent users will not have any
issues with the site’s usability. In comparison to the current Google site, the new tool can be seen
from different locations in the world and responds faster to requests from these locations.
Teamboard ODU has the required functionalities, and it produces the expected output.
Teamboard ODU also has additional functionalities in terms of team management that are not
available with the current tool. The tests did not reveal any issues in the coding, suggesting that
the probability of any code related failure is very low. End user tests confirmed that Teamboard
ODU loads faster and performs better in the browser. A study of the development approach
shows that Teamboard ODU followed all the guidelines and steps needed for a proper web
application development. Additional modules can be integrated, and theoretically maintenance
can be easily performed. Overall, all our tests indicate that Teamboard ODU was properly built

and deployed and can be used as a good and effective substitute.
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LIMITATIONS AND BENEFITS

Maintenance

Teamboard ODU is a custom developed web application. As a result, during the
maintenance phase, we will need a team with enough system knowledge and skills to be able to
maintain the system. In the future, resources could become a factor during any maintenance or
development. However, because this is custom built and owned by ODU, the system is not
dependent on any third party applications, and any modifications, updates or enhancements can
be done easily provided we effectively manage our resource constraint.

Modifiability

The Google site is free, can be modified and requires very little effort to build the site.
Teamboard ODU, on the other hand, requires a hosting location and has limited functionalities.
However, hosting a system on any external location is relatively cheap, and most of the

functionalities in the Google site can also be integrated into Teamboard ODU.

Hardware resources

The tests we performed were dependent on machine configuration. It is reasonable to
expect that machine configuration will change if we move this to a separate hosting location.
This will effectively change the performance of Teamboard ODU with respect to its processing
and response times. This, in reality, offers the flexibility to choose the hardware for the system.
Depending on the load and the number of users, we can increase or decrease the system’s
resources. For example, if we host our application in a shared environment, we may move to a

dedicated environment to increase performance.

Outsourcing vs In-house development

As stated in 6.1, if we do face issues with managing system resources, at some point the
question of outsourcing may arise. Outsourcing will provide additional options if an
enhancement is to be implemented, but this will drastically increase our cost of operation. We
will receive a quality product in a very short period of time, but our dependency on external
developers may backfire in the long run. On the other hand, if Teamboard ODU is viewed as an
application that provides a real life opportunity to improve the programming skills of students
enrolled at ODU, steps should be taken to facilitate its development.
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In either scenario, we will need an additional environment for user acceptance testing
(UAT) and quality assurance (QA) testing. We will also require monitoring to ensure the code
written by students meets necessary coding standards as the students may not have enough

experience with software development.
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FUTURE WORK

It is expected that Teamboard ODU will grow over time even though we do not have
tangible data to predict future additions or changes in requirements. Hence, in the future, effort
will be required to develop additional functionalities. We also need to conduct a usability survey
once the system is fully in use. This will give us the opportunity to identify any area that may
require further development.

A thorough analysis should also be performed before fully implementing Teamboard
ODU. We will need to identify the operating expenses and usability issues that may surface if
hosted in a shared environment. Initially, the objective should be to at least match the resources
currently being used; in the future additional resources might be required in order to increase the

application’s capabilities.
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APPENDIX

APPENDIX A
Figure Al
Full availability comparison results

Availibility Comparison (ping test)
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Table Al
Complete Test Result of Availability tests for www.teamboardodu.com
S = Success, F = Failure, RED = Failed, YELLOW = Ignoring IPV6 results.

Test 1 Test 2 Test 3 Test 4 Test 5
Time | state | Time | state | Time | state | Time | state | Time | state | Avg.
ms S/F ms S/F ms S/F ms SIF Ms SIF (ms)
Copenhagen, | 493 S 497 S 560 S 374 S 510 S
Denmark 486.8
WA, USA 350 S 193 S 368 S 337 S 260 S 301.6
CA, USA 373 F 247 F 294 F 196 F 234 F
(IPV6) 268.8
Mumbai, 727 S 781 S 896 S 933 S 885 S
India 844.4
Warsaw, 3992 S 497 S 577 S 528 S 492 S
Poland 1217.2
Paris, France | 341 S 425 S 352 S 387 S 409 S
382.8

South Africa | 888 S 962 S 1375 S 1008 S 1181 S

1082.8
Buenos 21698 F 21660 F 21734 F 21718 F 21465 F
Alires,
Argentina -
Shanghai, 1515 S 1273 S 1528 S 2148 S 2414 S
China 1775.6
Amazon, 418 S 518 S 617 S 578 S 518 S
Japan 529.8
Amazon- 197 S 226 S 220 S 222 S 187 S
US-East 210.4
VA, USA 286 S 570 S 253 S 216 S 324 S 329 8
Tel-Aviv, 667 S 712 S 691 S 543 S 729 S
Israel 668.4
Amsterdam, 412 S 424 S 496 S 549 S 439 S
Netherlands 464
TX, USA 304 S 368 S 271 S 262 S 336 S 308.2
Brisbane, 987 S 949 S 956 S 851 S 759 S
AU 900.4
CO, USA 354 S 358 S 241 S 198 S 367 S 303.6
Frankfurt, 518 S 479 S 419 S 431 S 558 S
Germany 481
Montreal, 313 S 316 S 433 S 346 S 519 S
Canada 385.4
Hong Kong, | 1150 S 1072 S 815 S 1025 S 1125 S
China 1037.4
FL, USA 247 S 356 S 298 S 306 S 205 S 282 4
CA, USA 267 S 269 S 252 S 263 S 159 S 242
London, UK [21243 | F [21329] F [21288| F |21112| F |[21121| F ﬁ
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Table A1 Continued...
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Test 1 Test 2 Test 3 Test 4 Test5
Time | state | Time | state | Time | state | Time | state | Time | state | Avg.
ms S/F ms SIF ms S/IF ms S/F Ms SIF (ms)
NY, USA 267 S 263 S 272 S 512 S 268 S 316.4
MN, USA 240 S 283 S 405 S 180 S 215 S 264.6
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Table A2
Complete Test Result of Availability tests for the Google site
S = Success, F = No response found from that location within ~2000 ms, RED = Failed,
YELLOW = Ignoring IPv6 results.

Test 1 Test 2 Test 3 Test 4 Test5
Time | state | Time | state | Time | state | Time | state | Time | state | Avg
ms S/IF | ms S/IF | ms SIF | ms S/IF | ms S/IF | (ms)
Copenhagen, Denmark 715 S 805 S 821 S 932 S 1160 S
886.6
WA, USA 824 S 921 S 1018 S 898 S 1164 S 965
CA, USA (IPV6) 796 S 575 S 550 S 560 S 1116 S
719.4
Mumbai, India 1468 S 1474 S 1362 S 1412 S 1547 S
1452.6
Warsaw, Poland 678 S 515 S 851 S 815 S 1262 S
824.2
Paris, France 523 S 508 S 488 S 449 S 946 S
582.8
South Africa 2284 S 2456 S 2392 S 2171 S 2257 S
2312
Buenos Aires, 1687 S 2826 S 2279 S 2582 S 2037 S
Argentina
2282.2
Shanghai, China 21103 | F | 21462 F 21181 | F | 21137 F |21062 | F
Amazon, Japan 978 S 1065 S 900 S 867 S 843 S
930.6
Amazon-US-East 429 S 509 S 324 S 911 S 348 S
504.2
VA, USA 296 S 948 S 364 S 1021 S 316 S 589
Tel-Aviv, Israel 1283 S 1497 S 1476 S 1396 S 1470 S
14244
Amsterdam, 432 S 481 S 415 S 465 S 471 S
Netherlands 4528
TX, USA 548 S 551 S 457 S 1002 S 616 S 634.8
Brisbane, AU 1962 S 2197 S 1970 S 2152 S 1728 S
2001.8
CO, USA 576 S 497 S 402 S 487 S 629 S 518.2
Frankfurt, Germany 1096 S 1063 S 1155 S 982 S 1146 S
1088.4
Montreal, Canada 1721 S 1756 S 1853 S 1761 S 1652 S
1748.6
Hong Kong, China 1297 S 10224 | S 1247 S 986 S 1190 S
2988.8
FL, USA 452 S 453 S 538 S 517 S 559 S 503.8
CA, USA 451 S 447 S 421 S 676 S 361 S 471.2
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Table A2 Continued...

Test1 Test 2 Test 3 Test4 Test5
Time | state | Time | state | Time state | Time state Time | state | Avg
ms S/F ms S/IF | ms S/IF ms S/F ms S/IF | (ms)
London, UK | 657 S 462 | S 326 S 635 | S
NY, USA 640 S 662 | S 550 S 614 |S 401 S 496.2
MN, USA 1659 S 1565 | S 1807 S 1708 | S 542 S 601.6
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APPENDIX B
Table B1

Browser Load test result for www.teamboardodu.com

Action Time (ms) _ Teamboard Avg
Admin Attempt 1 | Attempt 2 | Attempt 3 | Attempt4 | Attempt5

Project search 316 313 309 393 285 323.2
Team Management 272 269 273 293 311 283.6
Dashboard Load 277 264 296 278 272 277.4
Student

Access Page 578 770 600 670 551 633.8
Home Page 1030 1065 1285 1327 1021 1145.6
Team Charter 371 386 350 342 378 365.4
Task List Page 1425 1073 607 792 586 896.6
Project Repository 814 812 858 820 801 821
Discussion Page 406 368 380 398 402 390.8
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Table B2

Browser Load test result for Google site
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Action Time (ms) H Google site Avg
Admin Attempt 1 | Attempt 2 | Attempt 3 Attempt 4 | Attempt 5

Project search

Team Management Not Applicable

Dashboard Load

Student

Access Page Not Applicable

Home Page 1499 705 521 589 516 766
Team Charter 2651 2498 2136 1821 1857 2192.6
Task List Page 3336 3837 1824 1986 1322 2461
Project Repository 514 910 551 539 693 641.4
Discussion Page 1217 771 464 490 421 672.6
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Table C1

Full result of the processing times of the major functionalities.
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Action Time (ms) Average
Admin Attempt 1 Attempt 2 Attempt 3 Attempt 4 Attempt 5

Search by Admin 90.146062 | 55.657025 43311111 | 30.838717 23.31538 48.653659
Team Management 0.044179 0.006257 0.006028 0.014843 0.006812 0.0156238
Dashboard Load 0.101954 0.092185 0.096547 0.089439 0.085617 0.0931484
Student

Access Page 12.197414 9.33114 7.006183 10.338711 7.94404 9.3634976
Project Home Page 82.763073 | 35.338411 38.137418 28.66159 29.234023 42.826903
Team Charter 24.918626 11.721732 26.989957 12.409877 19.183992 19.0448368
Task List Page 21.999248 24.376592 19.07865 19.776098 23.155636 21.6772448
Project Repository 50.633362 | 45.250481 112.397228 | 43.435165 | 47.118704 59.766988
Discussion Page 57.775186 21.577783 29.647464 | 23.956736 23.68348 31.3281298
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Table D1

Usability test: Full comparison test result of Admin Section

46

Test Objective | Prereq Expected Actual Stat | Observa | Differe
. . Test Steps Test Data -
for Comparison | uisite Results Results us | tions nces
Teamb
oard
OobuU
can be
o navigat
Positive: .
teamboardodu. eNfe%it'V fd ?Iz/
A 1) Type com Browser Browser is data aﬁ%re%
Navigate to the | browse | teamboardo | TeamBoardOd | should navigating resulted | sina
site r du.comin u.com navigate to | to Pas in the browse
www.teamboar | should | the browser | ttAMBOaRd the site teamboardo | s error ;
dodu.com be 2) Press ODu.cOm teamboardo | du.com as " .
. Server | Google
opened | Enter key Negative: du.com expected .
not site
team_boardod , .
- found require
u.com s
instruc
tor's
invitati
on.
1) ODU
logo at the
top left
corner of
the screen
2)
: COLLEGE
Aoplic tlgeV:nefy TITLE Google
PP pag should be at | Page layout site has
. ation layout, L2
Application's the top is simple, Pas better
. should | Spell check, :
user interface center of no spelling | s look
be Font and
the errors. and
opened | color of the L
Lo application feel.
application
page
3) Should
have the
link to
"Sign in
with
google"
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Table D1 Continued...

Test . . .
Objective for P_rereqm Test Test Data Expected | Actual | Stat | Observati | Differen
- site Steps Results Results | us ons ces
Comparison
1) Click 1)
on the Associate
S1gn in Action d emalil Teambo
Need to | with account
resulted ard
have a google - should be
g To in OoDU
google field . . opened to
. —— navigate navigat can be
Access the mail 2) Positive: into the ion access accesse
site account | Choose | salla001@odu.edu Lo . the site. ;
. site with | with Pass d easily.
teamboardod | to Gmail Purnesh_11 . 2)
. = login google . .. | Google
u.com access 3) Enter | Negative: N/A . . Applicati -
- credential | mail . site
the login - on is not
T I S login . needs
applicati | info credent compatib invitatio
on 4) Click . le with
e ials n.
Sign non-
in" Gmail
button accounts
A Site
map link A site Google
1) should be . map is 009
. . No Site site has
Should Login available ) suggested | .
h h h map/Sit h Site
Usability of ave to the on the e on the map for
access applicat home . .| Home )
the . . overvie | Fail easier
application to th_e pon page W.'th w link page to navigati
applicati | 2) Click the basic . have ease
. ; provide on
on on Site overview of access o~
d within
map of all the of the .
. the site.
functional tool
ities
Navigat Access
1) Sign edto Does the | request
in with the administr | process
Needto | 2 main ator give canfbe_
have a rand_om page, access | confusi
email howeve automatic | ngin
google - Should
. . that is r,a ally to Teambo
E-mail mail not not have messa ever ard
account account . Purnesh.konathala@g | access to g y
associat . e ok student in | ODU.
access to the | to . mail.com the .
b ed with o display the Google
application access applicatio -
the the . 0 ed _ course or | site
aoolicati applicat "Click does each | does not
ng ion here to student have
2) Click request has to access
on access request request
Enter to the for it? option.
team"
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Test
Objective Prerequisite Test Test Expected | Actual Statu | Observation Differences
for a Steps Data Results Results | s S
Comparison
Log 1) Should be
out/Sign Need to have Click logged out Worked Teamboard
" as has faster
out access to the on from the Pass
L > L expecte logout
functionality | application Logout applicatio d
] process.
link n
Does
Should be 1) Should previous Visibility
Verify the logged into the Click navidate Workin year's of features
functionality | application as navig gas projects will | works
. onthe | N/A Search Pass . .
of the link an "Dash roiect” expecte still be better in
"Dashboard" | "Administrator " proJ d active in Teamboard
" Board page
current
year?
Teamboard
1) S.hOUId displays
display
Select . ease of
Should be the list of .
. the . access in
Search logged into the all Workin .
- S Term _— searching
project application as existing gas
) . and . . Pass fora
functionality | an projects in | expecte .
" .- Year project.
Administrator that d .
" 2) . Google site
. particular
Click a term and does not
Search exhibit this
year
feature.
1)
Select A new
the Positive: | project Fully
houl ' .
Create new i‘?c’JgOguegi i?ﬁo the Zﬁgr 2014, should be Workin fungtlonal
L . Fall created project
project application as term . g as o
) . with Pass creation is
functionality | an 2) . expecte .
nAdministrator | Click Negative | correct d easier in
" : 2020, term and Teamboard
on
" summer | year ODU.
Creat .
e specified
Team"
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Table D1 Continued...

Test
Obijective . . .
Prerequisi Expected Actual | Statu | Observatio | Differenc
for . te Vet Ui (e Results Results | s ns es
Compariso
n
Assignin
o . g team
1)Add all the Po§|t|ve. Negatl members
L Sujatha, ve data
Functionali Students Sved Should get resulte toa
ty of Should name/UIN/O Z?/khélli updated din project is
tgzs;lgn P;Vni a 513 tgj';lwl 0 Negative: with only error. Pass isrl]mpler
oA - .
members" | created 2) Click on D/;/ yoyb*& E::Jﬂ\s/e E%Salttz:\v Teamboa
to a team. "ASSign team | oa510neR works rd ODU
members" B ek fine than
’ Google
site.
Verify if 1) Check the Google
erify if e- Should - site does
mail have a mail inbox An not have
notification team associated to automated Workin automatic
was this notification e
. created o g notificati
automatical and application should be excelle Pass on
ly sent to members 2) Verify sent to the nt feature
the after assianed what details correspondi Teamb,oa
creating a 19 are included ng mail IDs
to it. . . rd ODU
new team. in the mail does
1) Verify in
Verify if e- the "Activity
mail list" about the
notification ﬁhould mail An q Teamboa
was avea notifications aut(_)r_natg . rd ODU
. team notification | Workin
automatical created 2) should be gas has
ly sent to and Alternatively, sent to the expecte Pass automatic
the can ask a P notificati
members user on d
students . student to d on
who were assigned confirm update feature
to it. . event. )
added to a automatic
team mail
notification
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Test
Objective .
for Prerequisite | Test Steps EeSt Expelc 53 éctu?l SN | (O15EEETY Differences
Compariso ata esults esults | s ns
n
1)
Automated
Qﬁég:ga&on Teamboard
1) Select a h OoDuU
roject that sentto the allows
Should have \F/)vas alread correspondi modifyin
“Modify a project y ng IDs Workin - g
o created project after
Project created and 2) Should gas
. . 2) Add new : Pass they have
functionalit | members : - include the | expecte
assigned to mforr_natlon basic details | d been
Y: it 3) Click on of created.
' Modify/Upd e This cannot
modificatio .
ate . be done in
n (Ex: Google site
Project g '
requirement
s modified)
Should have tle?afnelti(;tta Selected Similar
“Delete ateam Workin functionaliti
" was already team should
team created and gas es and
. . created get deleted Pass .
functionalit | members : expecte results in
. 2) Click on from the
y. assigned to " d both the
it Delete system aoolication
' Team" field PP '
The Team Are_ we Team
. taking charter
charter file e
Need to team modificatio
should get . ) !
Team have . Workin charter n is easier
" " - 1) Upload a uploaded in .
Charter Administrat o gas template in
. . " Team charter specified Pass
functionalit | or access" to expecte from Teamboard
contract format and
y. the should be d Google ODuU.
application - site or Google site
editable by R >
designing requires a
students )
our own file upload.
Validate Need to 1) Edit the ?osmve Much
" A The Team .
the have a Team . . simpler to
: . " Word or | charter file | Workin .
functionalit | “Team Charter" doc Excel should get as edit team
y of Charter" doc | 2) Upload it - e 9 g Pass charter in
J . . . file modified expecte
Modify present in again to Negativ | and qet d Teamboard
Team the Team o g u Iog ded ODU than
Charter" dashboard Charter éxe file P Google site.
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Test
Objective . .
for Prerequisite | Test Steps | Test Data Eﬁgﬁﬁ?d Q:;ﬂ?tls ﬁ;at ﬁ)sbservatlo Sleference
Compariso
n
1) S':alect Since,
the "Team
Charter" The Team .
Need to selected charter file Team
doc to be .
Deleting have o deleted Team is charter
"Administra ; Charter hardcoded cannot be
Team w | 2) Clickon houl - Pass | .
charter tor access the doc should | it can pe deleted in
' to the be deleted | modified. Teamboar
N Delete/Era
application se tab from the So no d ODU.
. application | need to
3) Confirm
. delete
deletion
In my
opinion
Team Comments
Positive: Charter L
Combinati -~ page section Is
Add Need to 1) Type on of Administra No should not_
comments tor should available
Comments | have . alphabets, Feedback have a ;
" " . in the be able to in
under Administra . numbers . or . Comments
w | assigned give Fail . Teamboar
Team tor access and Comments section, so
area. . feedback d ODU,
Charter to the . special space that .
N 2) Click on on Team ; . but is
page. application symbols provided administra .
Enter .~ | charter present in
Negative: tor can Gooale
No. give 000
. site.
suggestion
s for the
team
1) Click on | think
WO . Google
Project administra | =%
A new task site gives
manageme tor needs -
" should be liberty to
nt created and to use the
Need to 2) Select a e No Task Assign .
. - notification administrat
Assign have project space task space
" " ‘o should be . . or to
Task Administra | from assigned . in order to -
. . o L sent to all Fail assign/upl
functionali | tor access existing for post the
. the . M- oad task
ty. to the projects administra guidelines | |.
N . students of list to
application | 4) Click on tor that
A that users.
Assign . students
" particular Teamboar
Task need to .
. team d lacks this
5) Click on surely feature
Add task abide '
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Tes
-(I;f)s":active for | Prerequisite Test Stens t Expected Actual Statu | Observatio | Difference
Co#n parison a P Dat | Results Results S ns S
a
1) Goto
Team
Shouldbe | Manageme
Administrato | logged into 2; p:gs the Should be Both the
r'saccessto | the mail 1D of able to add | Administrat sites have
add a new application as the berson another or was Pass similar
administrato | an whopnee ds administrat | added functionalit
r. "Administrat A or y.
or" administrati
Ve access
3) Click on
Enter
To Remove | Should be 1) Click on The person
. Remove selected Selected
the logged into . o Both the
. administrat should be administrat .
Administrato | the or deleted or deleted sites have
r access of application as " | Pass similar
o 2) Select should get | but no T
existing an the person a notification functionalit
administrato | "Administrat pe e y.
; or" 3) Click on notificatio | was sent
' Apply n
1) Enter the
Dash board Project Teamboard
Should be page ; Proiect has bett
Project logged into 2) Click on requiremen | Frojec as better
Requirement | the the Project ts should requirement visibility
S application as | Manageme bel ded s hardcoded Pass of project
functionality | an nt uploade on Team requiremen
"Administrat | 3) Click on in Read- Charter ts unlike
or" Add files only page Google
2) Upload format site.
needed file
1) Should
display
Project
nz;lg_wsc?nd Teamboard
Should be s oDU
To verify the | logged into 1) Select contacts exhibits all
Project the the Term 2) Start Exhibiting the
tracking application as | and Year date & all required | Pass required
functionality | an 2) Click a expected features features,
"Administrat | project P whereas,
" End date .
or Google site
3) Status does not
of the
project
4) Progress
percentage
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Test Tes
Obijective . . t Expected Actual | Statu | Observation .
oot Prerequisite Test Steps Dat | Results Results | s s Differences
Comparison a
Administrat
or should be
Should be able_ to able Sometimes Google site
. 1) Selecta to give the
logged into ) No . has the Add
particular feedback on administrato
Feedback the I Feedba comments
N L team project's . I needs to L
functionalit | application as . ck Fail | . . functionalit
2) Verify progress and . interfere if
Y. an the team an section the project is | %
"Administrat y found > Proj Teamboard
M progress suggestions going off
or does not.
at that track
particular
point
If we have Google site
more than has the
one Activity list
Administrat administrato | visible to
Should be 1) or should rs for the both user &
Site updates | logged into Create/Modi have No site, it is Administrat
from the fy a project complete Activit often or.
administrat | application as proJ record of Y| Fail | difficult to Teamboard
2) Verify e record
ors an the activity activities found track the obuU
perspective. | "Administrat list done from critical Activity list
or" administrato activities is visible
r’s side done by only from
other the user's
administrato | perspective
rs. of the site.
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Usability test: Full comparison test result of User Section
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Test
Objective . B8 .
for P_rereqw Test Steps t Expected Actual Stat | Observati Differences
.| site P Dat | Results Results | us ons
Comparis a
on
User can
access
TeamBoard
Odu site
easily by
typing in the
browser.
1) Open the Google site
browser link needs
2) Type to be
teamboardodu. Page should provided by
Browser | com navigate to the | Working the
Ease of needs to 3) Click on TeamBoardOdu | as administrato
navigation | be used enter .com expected | Pass r.
1) Type the Can be
site name in accessed
the browser with any
2) Click on synced
Should 'Sign in with Gmail site,
To have a google whereas,
validate google 3) Enter User should Google site
the mail username and have access to needs to
authenticat | account password the site only Working have ODU
iontothe | syncedto | 4) Click on with the linked | as mail to
site the site Enter Google site expected | Pass access.
Site should be
1) Sign in to user friendly,
the site easy to navigate | Site
2) Observe the between the instructi Both sites
look and feel pages, no ons are exhibit
GUI of the | Site has of the spelling clear and same kind
home page | loaded application mistakes precise Pass of structure.
Can edit bio
Need to 1) Click on the directly in
have a Team profile home page
team on the home Should have the in
Functional | assigned | page accessibility to Teamboard.
ity of to the 2) Verify the upload Working Google site
Team team team Bios' individuals' bios | well as has a Team
profile members | update and pictures expected | Pass profile page.
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Test
;)bjectlve Prerequisit | Test UG Expected Actual Statu | Observation | Difference
or Dat
. e Steps Results Results S S S
Compariso a
n
User can
type
answers in
1) Click Team
on the charter in
Team Teamboard
Charter which
link on looks much
home more
page Working There appealing
2) Type Team well as seemed to be | than
answers Charter expected question Google
Need to to all the should get and sending mark site, where
have a team | question updated automatic symbols(?), user has to
Functionalit | assignedto | s with the notification in the place upload
y of Team the team 3) Click posted s to team of other answers in
Charter members on Post answers members Pass | symbols a file.
1) Click
on the
Team
Charter
link on
home
page
2) Tryto
modify Working
the well as It is easier
answers expected to modify
Team to some Tool should | and sending in
Charter question allow the automatic teamboard
Rigidity of | should be S modificatio | notification unlike in
Team already 3) Click n of Team s to team Google
Charter filled in on Post charter members Pass site.
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Test
;)bjectlve Prerequisit | Test UG Expected Actual Statu | Observation | Difference
or Dat
. e Steps Results Results S S S
Compariso a
n
1) Enter
the
comment
sin the
space
provided. I think
2) Click administrator
on enter should be Google site
Functionalit 3) Verify Administrato | No space able to give has
y of 'Add Needs to be | if r should be provided feedback on | provided
comments' in the Team | comment able to add to Add the team Add
in Team charter has been the comment charter of a comments
Charter section posted comments S Fail team section.
Should have
links to
1) upload
files from
Computer,
google drive,
1) Click add link
on the 2) Move to
Project folder
repositor 3) Manage Teamboard
y link the files: exhibit all ODU has
Need to 2) Verify Delete, the better
functionality | have ateam | the Share, Edit features usability
GUI of assigned to | usability 4) Details of | mentione than
Project the team of the the uploaded | din Test Google
repository members page file steps Pass site.
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57

Test
gtruectlve Prerequisit Test Steps ;Zstt Expecte Actual Statu | Observation Differences
. e Results | s S
Compariso a Results
n
Add
should
be a drop
down
which
1) Click on should
the project allowto | Exhibits
repository add file all the
2) Click on from features
Functionalit | Need to the Add tab compute | but Add Both sites
y of 'Add' have a team | 3) Verify the r, is not a have similar
link in assigned to | functionalitie Google drop add link
Project the team s of the tab drive, down functionalitie
repository members Add add link | link Pass S.
1) Click on
the Project
Repository A new
2) Click on folder Can we
New folder should integrate
Need to tab be Add folder Repository
Functionalit | have ateam | 3) Type the created in Move to section has
y of assigned to | folder name with Working sectionasin | minor
creating a the team and click on specified | as google docs | differences in
folder members Create name expected | Pass | ? look and feel.
1) Select a
file Selected
Need to 2) Click on file
have a team | the move to should Both sites
Functionalit | assigned to | 3) Select any move to | Working have same
y of Move the team existing specified | as structure in
to Tab members folder folder expected | Pass this aspect
1) Selecta
file
2) Click on No such
Manage option is
Files available
3) Should Selected | and
1) At least one | contain drop file(s) Delete is
Functionalit | file should | down to- should present
y of already Edit, Delete, perform | asan Not present
Manage exist inthe | Subscribe to the individua in Teamboard
files Tab repository notifications action | option Fail ODU.
1) Select a
(2) At least one | file Specifie
Functionalit | file should | 2) Click on d file Both sites
y of already Manage files should Working have same
Manage exist inthe | 3) Click on be as structure in
files Tab repository Delete deleted expected | Pass this aspect.
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Test
Objective Prerequisit | Test Eest Expected | Actual Statu | Observatio .
at Differences
for e Steps a Results Results S ns
Comparison
Members
should
1) Click receive
on mail
Manage notificatio
Need to files n Subscribe
3) have a team | 3) regarding | to
Functionalit | assigned to | Subscribe any notification Google site
y of Manage | the team from changes s not has this
files Tab members changes or updates | available Fail option.
1) Click
on view
link of a
file
2) Verify
the
appearanc
e of the Should be
file able to Google site
Functionalit 3) Repeat view and has option
y of View At least one | the download | Not able to to view the
and file should | process file view specified
Download already with regardless | without file without
functionaliti | existin the | Download of the file | downloadin downloadin
es repository link type g afile Fail g.
Should
display
number of
1) Click files upon
on the expanding
Down .
arrow Should
symbol at contain
the left name of
hand side the person
At least one | of the uploaded,
folder folder date and
Functionalit | should be 2) Verify time and Both sites
y of Expand | present the size and have same
arrow of a with 2 files | display of version of | Working as structure in
folder in it the details the file. expected Pass this aspect.
Should
1) Click display
on the Version
Version number,
At least one | number of Last
file should | alink edited Both sites
already 2) Verify time and have same
Validity of exist in the | the details person’s Working as structure in
‘Version no.' | repository displayed name expected Pass this aspect.
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Test
gtruectlve Prerequisit Test Steps ;Zstt Expected | Actual Statu | Observation | Difference
. e Results Results S S S
Compariso a
n
A new
post
should be
created
showing
the
1) Click on person's
Discussion name,
tab/link date and
2) Click on time
New post posted
3) Type and all the
Title, details of Better
Need to subject and the post. usability in
Functionalit | have ateam | attachments Comment Teamboard
y of assigned to | if required S section Working ODU than
'Discussion’ | the team 4) Click on should be | as in Google
link members save enabled expected Pass site.
1) Click on
any existing
Feasibility post's title Should be
of accessing link able to
older posts Should have | 2) Verify edit the Both sites
in existig posts | the Edit post or Working have same
Discussion in the functionalit enter as structure in
page Discussion |y comments | expected Pass this aspect.
Upon No Site
clicking map
1) Search Site map, | available
for the Site user which Google site
map should be | enables has this
2) Verify able to easy feature
Auvailability | Should have | the overall see the navigation which
of site an active view of the accessible | throughou allows
overview team site segments | tsite Fail usability.
Upon
clicking
home
page of a
team, Home Preferable
1) Click on should page does to have it
any existing display not on
team the no. of | display Teamboard
2) Verify days left | the no. of ODU. This
Project the home to days left is present
deadline Should have | page for complete | to submit in the
view on an active project the the Google
home page team deadline project project Fail site.
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VITA

Syed Ehsan
Norfolk, VA-23505. sehsa002@odu.edu

Education
Old Dominion University, Norfolk, Virginia
Master of Science in Engineering Management May 2016

North South University, Dhaka, Bangladesh

Bachelors of Science in Computer Science August 2007
Experience
Perfect Commerce, Newport News, VA January 2015 — Present

Software Analyst

IMS Health, Dhaka, Bangladesh Nov 2008 — April 2012

Software Engineer

Therap Services August 2007 — Nov 2008

Software Engineer

Notable Projects
Controlling electrical equipment through cell phone text messages.
Project involved developing both a hardware and a software to interact with each other in order

to control electrical equipment through cell phone text messages.

Tournament Management software

Project involved designing an application that was used to manage a chess tournament.
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