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Executive Summary
The purpose of this report is to document, describe follow and track the development on an
online presentation schedule which will be developed for a 4th year project for examination.
This report contains the contents of why the application is being developed, it will describe all
the early and later stage research and investigation taken to establish how the application will
be developed and what technologies will be used to achieve the development of the
application.

Introduction
Background
This application will address the issue around creating schedules that lecturers of colleges and
universities face each year when it comes to organizing presentations for examiners or final
year course material that needs to be presented in front of a board of examiners. The
application will release the lecturer of having to manually go and check each of the faculties
timetables and then check each of the student’s timetables.
Trying to accommodate for 100 plus students and facilitate for 30-40 plus lecturers and
ensuring that the schedule is equal, fair and covers every aspect needed isn’t an easy manual
process and needs to be re-evaluated by each of the staff and students involved and re-written
out again takes time energy and is a complex process and time consuming on the administrator
organizing the events.
This application will allow the administrator to log into the web application and simply enter in
all the data requirements needed to generate a schedule for students and lecturers.
The application will then generate a schedule that is suitable for both the lecturers and
examiners and supervisors. The application will address all the issues encountered by the
administrator and accomplish what they achieve quicker and more efficient and it’s all done by
automation.

7

Aims
The aims of the project application are:
Research, design and develop a web application in which a lecturer or module
administrator can create a schedule for students required to present coursework
material to the facility and lecturers of the university in a few more clicks of a mouse.
Develop the application in such a way that the administrator has the flexibility to
generate a schedule in the format that the university is accustomed to.
Develop a web application that will contain functional constraints to take the human
aspect of the schedule into perspective. Implement the application to take break time
and work loads into consideration.
Create an application that offers the administrator a variety of options in actionable
items such as exporting the schedule or saving it to the local device.
Document the process of building the application and demonstrate implementation
approaches.
Showcase all the research and investigation into the technical aspects and conclude the
findings and useful topic areas.
Technologies
The technologies used in the application will be a range of languages used for creating web
applications. The application will be deployed onto a server and hosted from there.
The application will be connected to a database that will be hosted on a server and will save the
input data submitted by the end user. It will use several languages such as JavaScript, PHP,
HTML, CSS, SQL, Bootstrap and other online programming languages.
These languages will be used to accomplish the development of the applications user interface
and writing and retrieving the data to and from the database and communicating to the
servers. These languages will also be used for the implementation of security and writing test
ware and testing infrastructure.
External applications and API’s will be used to achieve functionality such as importing a
spreadsheet into the database and storing/writing the data to the database. They will also be
used for writing the data retrieved from the database into different formats to extend the
user’s ability to download a copy of the schedule in a spreadsheet format that can then be
distributed.
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Structure
The structure of this report is:

Overview - An introduction about the overview of the project, what it plans to achieve
and why it is being developed. Also, the aims of the project and what technologies and
approach will be followed and used to achieve the development of the application.
System – in the system chapter of the technical report a description off all the systems
functional requirements and non-functional requirements have been listed out. Each of
the requirements will have a small description of the requirement and a small mockup
of how the use case will flow. This chapter also contains the systems architecture with a
graphical representation of the system and a description. Graphical user interfaces are
provided of how the application will look on completion. Testing techniques are
described, and approach is explained.
Conclusions – The conclusions chapter will describe all the conclusions that occurred
after the research and investigation had been completed. It lists out and describes the
following.
Advantages
Disadvantages
Opportunities
Limits
Further research and development – In this chapter the report describes how the
system could evolve and what other areas have potential to evolve. Also, what could be
accomplished if there was a longer period and resources available and committed to the
development of the application. It also describes the potential industries that the
application could adapt to.
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System
Requirements
Functional Requirements
The following are the list of functional requirements need when implementing the system. The
following are ordered in rank of highest priority. The first requirement will be the highest
priority and the second being the next highest so on and so forth.
Use Case Diagram for system overview
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Generate Schedule Requirement
Scope:
Generating the Schedule after the user has entered all the data they required and the
validations they desire is the highest use case. This is the core function of the Software and it
contains the most complex aspect of the application.
Description.
This use case describes the main functional area of the application. This is the area in which the
application will take all the data entered in the system and compute all permutations and
validations to output the administrators schedule for the final year students, supervisors and
lecturers.
Use Case Diagram for Generate Schedule
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Flow Description.
This use case is one of the final slow steps of the application. To execute it, the user will need
to be signed into the application and enter all the data required to execute the use case.
Although this is the final step of the flow it is the highest value use case as the application will
not serve its purpose if it does execute this use case. The Actor will need to log into the
application, enter all the necessary data required such as room allocation and time slots etc.
Then the Actor will be able to Generate Presentation Schedule and the system will compute the
Schedule and output it to the Actor.
Precondition.
The application will be in a waiting state with all the required data stored in the Database
before the execution of this use case and it will be ready to compute the schedule once the
Actor initiates the use case.
Activation
This use case starts when the <Software Project Admin> Clicks on Generate Presentation
Schedule Button on the Applications User Interface.
Main Flow.
1. The system identifies all input data has been entered and is ready to execute the
computation of a schedule.
2. The <Software Project Admin> will select ‘Generate Presentation Schedule’ on screen.
3. The system will then begin designing the schedule.
4. The system will then store the presentation Schedule and wait for the <Software Project
Admin> to select view Schedule.
5. The <Software Project Admin> will then select ‘View Schedule’.
6. The system will retrieve the presentation schedule and display it on screen to the user.
7. The <Software Project Admin> will then export/save the Schedule.
8. The system will export/save the schedule to the <Software Project Admin> device.
Termination.
The system will present a UI to the <Software Project Admin> asking if they would like to create
another schedule or go back to the home page of the application.
Post Condition
The system will enter back into a wait state at the home page of the application waiting to
either log out or begin to create another schedule depending on what the <Software Project
Admin> wants to do.
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Export Schedule Requirement
Use Case.
Once the <Software Project Admin> has completed generating and creating a schedule, the
system should offer an option to allow the <Software Project Admin> to Export or save the
schedule either allowing them to print it off or export it externally to the device to allow them
to make copies for distribution.
Scope.
The scope of this requirement it to allow the user to save the generated Schedule to allow them
to distribute it to the lecturers and supervisors and students involved in the process.
Description.
Once the <Software Project Admin> is satisfied with the presentation schedule that has been
created by the application the System will offer the option for the <Software Project Admin> to
save and export the schedule to allow them to distribute or publish the schedule to the
students and examiners.
Use Case Diagram for Export Schedule
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Flow description.
The system will have generated a presentation schedule for the <Software Project Admin> and
will display options for the user to execute, such as preview or export. Once the <Software
Project Admin> decides on the action they want to execute, the flow will begin to save and
export the schedule and save it to the device. This is the last step in the overall flow of the
application and is not a mandatory use case each time the <Software Project Admin> uses the
application. This means if the <Software Project Admin> wants to preview the schedule and
may want to make some additional changes to schedule, the <Software Project Admin> doesn’t
have to save the schedule once it has been created.
Precondition.
The system will be in a completion state as the schedule has been generated and now it’s up to
the <Software Project Admin> to decide what they want the system to do.
Activation.
This use case starts when the <Software Project Admin> clicks export on the applications UI.
Main flow
1. The system has identified that the schedule has been created and waits for the
<Software Project Admin> to decide the next action.
2. The <Software Project Admin> will then click export on the application’s UI.
3. The system will then save a copy of the schedule to the device.
4. The <Software Project Admin> will then have an electronic version of the schedule.
Alternative flow.
Alternative flow 1: User does not want to download a copy of the schedule.
1. The system has identified that the schedule has been created and waits for the
<Software Project Admin> to decide the next action.
2. The <Software Project Admin> decides to edit the data for the schedule to add in
additional data or time slots or book different rooms.
3. The system will go back to the data input screen
4. The <Software Project Admin> will then input the data
5. The <Software Project Admin> will then generate the new schedule
6. The use case will continue position 1 of the main flow.
Termination
The system presents the home screen to the <Software Project Admin>.
Post condition
The system will go into a wait state again once the flows have been completed.
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Edit Schedule Requirement
Scope.
The scope of this requirement is to allow the <Software Project Admin> to make changes to a
schedule that has been created by the application if they see an area which won’t be applicable
for certain lecturers or students. This will allow them to enhance the schedule for optimal
results.
Description
If the <Software Project Admin> needs to make amendments to the schedule that the
application has created for them due to lecturers not being available for a period or a student
can’t attend for personal circumstances, then the application will allow them to make
amendments to it to make it as ideal as possible for everyone. It will re-enter the data and
create a new schedule with the new additional changes.
Use Case Diagram for Edit Schedule.
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Flow Description
The system will have generated a schedule after the specified data has been entered by the
<Software Project Admin>. There may be exceptions where the <Software Project Admin> may
need to accommodate for different circumstances for either a lecturer or a student. This flow
will allow them to enter the restrictions to satisfy as many needs as possible and ensure
everyone is accounted for and can attend the presentations at the given time. This flow will use
the generated schedule
Precondition
The system will be in a wait state. Once the schedule has been generated it goes back to asking
the <Software Project Admin> what is the next action they want to take with the Schedule.
Activation
This use case is activated when the <Software Project Admin> selects ‘Edit Schedule’ on the
application’s ‘UI’, which will activate the edit requirement.
Main Flow
1.
2.
3.
4.
5.
6.
7.
8.
9.

The system will have generated a schedule.
The <Software Project Admin> will inspect the schedule the system has outputted.
The <Software Project Admin> will select ‘Edit Schedule’.
The <Software Project Admin> will select and enter the amendments they wish to
include.
The system will ask to user do they want to regenerate the schedule.
The <Software Project Admin> will then select ‘Reschedule’.
The system will then generate a new schedule.
The system will then output the new schedule.
The <Software Project Admin> will review the new schedule.

Alternative Flow
1. From position 9 of the Main flow – if the <Software Project Admin>is still not happy or
needs to make some more adjustments, the system will allow the user to ‘Edit
Schedule’.
2. The <Software Project Admin> will select ‘Edit Schedule’.
3. The use case will continue at position 4 of the main flow.
Termination
The system will return to the home screen once the <Software Project Admin> is happy and
selects continue.
Post Condition.
The system will go into a wait state until the <Software Project Admin> needs to use it again.
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Input Supervisors/Lecturers Schedule Requirement.
Scope
The scope of this is to get the <Software Project Admin> to enter in the supervisors and
lecturers’ schedules for their teaching times and classes. This will allow the system to identify
where is acceptable to place them. This system will automatically know not to assign a time slot
for a lecturer if they are scheduled to teach a class at a certain time. This will ensure the
schedule is efficient and correct.
Description
This use case will be used to store that data of the lecturer and supervisor’s schedules into the
database, these will be then used to identify what times that the lecturers are available to sit
for presentation. This will be critical in making the system dynamic and automated and not
create a schedule that is unusable to the <Software Project Admin>.
Use Case Diagram for input Supervisors/Lecturers Schedule Requirements
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Flow Description.
This flow will be in the beginning of the data set up. Without this data input from the user the
application will generate a schedule, but it will place lecturers during times that they are not
available which would be disruptive to the entire college. Lecturers will need to miss giving
their lectures and they may get an unfair amount of presentations to attend.
Precondition.
The system will be in initialization mode with no data entered into the database. Once the user
inputs the data it will be written to the database and stored to be used later in the flow.
Activation
This is activated when the user is requested to enter in the lecturer’s/supervisor’s data.
Main Flow
1. The system will prompt the user to “Please enter in the lecturers and or supervisors
Schedule”
2. The <Software Project Admin> will then enter in the schedules for the lecturers.
3. The system will create a table in the database and store the table into the database.
4. The system will notify the <Software Project Admin> that the data has been stored.
5. The system will bring the <Software Project Admin> to the next process of creating the
schedule.

Exceptional Flow.
1. The <Software Project Admin> tries to enter in the data.
2. The system cannot connect to the database.
3. The system will notify the <Software Project Admin> of the error and execute the
precautions to take in this event by returning the <Software Project Admin>to the main
home page and insisting they “try again later”
Termination
The use case is terminated once the user has submitted the data and the system has stored
successfully.
Post Condition.
The system is then in a wait state after the system has directed the <Software Project Admin>
to the next stage of the process.

18

Input Room Assignments Requirement
Scope
The scope of this requirement is to get the <Software Project Admin> to enter in the rooms and
the time scale they want the presentations to take place in, for example Room 101 from
9:00AM – 5:00PM. This data will be used to write the schedules data for informational
purposes.
Description
This requirement is used to obtain the data needed for displaying what room the students will
be presenting in and where the lecturers need to be for the presentation. This data is also used
by the system for formatting the table that the system will write to.
Use Case Diagram for Input Room Assignments
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Flow Description
This flow is part of the data set up that the system needs for writing a schedule alongside the
previous requirement “Enter Supervisors/Lecturers Schedules”.
Precondition.
The system will have created the schedules table and will then be left in a wait state for the
room assignments input
Activation
This use case is activated after the <Software Project Admin> has submitted the schedules of
the supervisors and lecturers and gets directed to this use case.
Main Flow.
1. The system will prompt the <Software Project Admin> to enter in the room that the
<Software Project Admin> is booking for the presentation.
2. The <Software Project Admin> will then enter in the rooms that are going to be used for
the presentations.
3. The system will then ask the <Software Project Admin> for which time the schedule
should accommodate for.
4. The <Software Project Admin> will enter in the time frames needed for the rooms and
presentations.
5. The system will create a new database table based on the <Software Project Admin>
input.
6. The system will store the data to the database.
7. The system will direct the <Software Project Admin> to the next stage of process in
creating a schedule.

Exceptional Flow.
1. The <Software Project Admin> tries to enter in the data.
2. The system cannot connect to the database.
3. The system will notify the <Software Project Admin> of the error and execute the
precautions to take in this event by returning the <Software Project Admin>to the main
home page and insisting they “try again later”
Termination.
The use case is terminated once the user has submitted the data and the system has stored
successfully.
Post Conditions
The system is then in a wait state after the system has directed the <Software Project Admin>
to the next stage of the process.
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Input Time Slot Assignments
Scope
The scope of this requirement is to instruct the <Software Project Admin> to specify how long
each student will have to present to the supervisor and lecturer.
Description
The use of this use case is to get the <Software Project Admin> to specify how long they are
allowing the students to present for. This piece of data will be used regarding the time slots
allocated for each student. The database will generate each record knowing only to assign each
student a specific amount of time to present. The database will know when to stop once a
certain time has been reached and presentations have ended for the day.
Use Case Diagram for Input Time Slot Assignments
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Flow Description
This use case comes as part of the data set up from <Software Project Admin> and is stored in
the database like the other data inputs. Once the data is stored the next use case of the flow
can be activated.
Precondition
The system is in waiting state waiting for the input to store in the database.
Activation
This use case is activated after the system prompts the user to enter in the time slots needed.
Main Flow
1.
2.
3.
4.

The system will prompt the <Software Project Admin> to enter in a time slot allocation.
The <Software Project Admin> will enter the time slot that they require.
The system will write the data to the database and store it.
The system will redirect the <Software Project Admin> to the next stage of the process.

Exceptional Flow.
1. The <Software Project Admin> tries to enter in the data.
2. The system cannot connect to the database.
3. The system will notify the <Software Project Admin> of the error and execute the
precautions to take in this event by returning the <Software Project Admin>to the main
home page and insisting they “try again later”
Termination
The use case will terminate once the data has been successfully saved to the database.
Post Condition
The system will enter a wait state after the use case has terminated.
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Input Students Enrolled Requirement
Scope
The scope of this use case is to prompt the <Software Project Admin> to enter in all the
students enrolled for the module that need to present their project material.
Description
This use case is used for obtaining more data regarding what students need to be assigned a
time slot for presenting. This use case will prompt the user to enter in the data and the system
will store the information into the database after creating the table for them.
Use Case Diagram for Input Students Enrolled Requirement.
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Flow Description
This is part of the data input flow alongside the other ones illustrated above. This is one of the
final pieces of data needed to construct the schedule.
Precondition
The system will be in a waiting state for the <Software Project Admin> to enter in the required
data.
Activation
This use case is activated when the system prompts the user for the data.
Main Flow
1. The system will prompt <Software Project Admin> to input the students still enrolled in
the module.
2. The <Software Project Admin> will enter in the data.
3. The system will create a table in the database.
4. The system stores the data to the database.
5. The system will redirect the <Software Project Admin> to the next stage of the process.
Exceptional Flow.
1. The <Software Project Admin> tries to enter in the data.
2. The system cannot connect to the database.
3. The system will notify the <Software Project Admin> of the error and execute the
precautions to take in this event by returning the <Software Project Admin>to the main
home page and insisting they “try again later”
Termination
The use case is terminated once the data has been stored into the database and the tables have
been created.
Post Condition
The system goes into a wait state until the <Software Project Admin> is ready to generate the
schedule.
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Non – Functional Requirements
Performance and Response Time Requirement
Performance will need to be considered and implemented into the system. The database
driving the system will need to write data to the database and dynamically create the
presentation in the background without affecting the users experience. The database will need
to start creating the table after each piece of data gets committed to it so as not to delay the
creation of the schedule and keep the user waiting a period for a schedule. The creation of the
schedule should take no longer than 5 minutes to create, finalize and post the schedule to the
user for review. To achieve this in the system, the database will begin to design the schema of
the database through each stage of the input. All that will be left to do is run a validation check
on the data to ensure the data is validated, has the correct functional constraints implemented
and the data has integrity.
Ensuring that the system performs and has a fast paste response time will allow the user to use
the application without obstructing or delaying their daily transactions and workload.
Availability Requirement
The system will need to be available on request 24 hours a day 7 day a week. Giving the user
the ability to login to the system and create a schedule for any year of a given course for any
number of students for any type of coursework. This relieves the faculty using the system for
other work and gives them an on-demand system to work with.
Security Requirement
The application will not store any sensitive information regarding any student or lecturer or the
Software Project administrator, this means the data being used in the application doesn’t need
to be encrypted or locked away from hackers.
The framework of the database will need to be secure to ensure the schema and the systems
business logic for the creation of a schedule is not tampered or modified in anyway. If a
potential hacker decided to attack the web application and change the logic or schema of the
applications database, then a Software Project admin uses the application to create a schedule
for 250 students to demonstrate their final year project in front of lecturers, supervisors and
potentially external examiners and have put trust into the application only to find out on the
day that all 250 students are presenting at the same time to the same lecture, it compromises
the integrity of the application and also will affect all of the personnel involved and can
compromise vast areas of the year.
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The application will need security implemented into the system and an authentication feature
for the end user to ensure each user of the application is permitted and does not have ill
intentions to harm the system. Precautions will be implemented into the system to ensure all
possible threats have preventions included into them.
Reliability Requirement.
The system needs to output correct robust data to the end user. Ensuring the user can place
trust into the system with peace of mind that the schedule created is fair, correct and efficient
and reliable.
Maintainability Requirement
The application must be maintainable. Adding new security features or new API or libraries to
the application will be essential. This will allow the application to enhance its features and not
make it difficult to maintain the databases and servers running the application.
Extendibility Requirement
Developing the application to allow its ability to extend is a requirement for reasons such as if
the application was to be sourced or taken up by an education enterprise or organisation,
allowing it to extend its functionality to the different branches will be beneficial and can give
the application more power to grow.
Resource Utilization Requirement
One main concern for this application will be the response time of the database, writing new
data to the database while concurrently running validations and maintaining its dynamic aspect
will be an issue that will have to be monitored closely. Once this is done the application needs
to format the data with a suitable format that will be user friendly.
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Interface Requirements

The interface will need to use an external tool to extract the data generated from the database
and then store it into a format that can be used and opened with 3 rd party software such as
open source spreadsheets or excel spreadsheets. This application will make it possible for users
to extract data and save an electronic copy of the data. In doing so, the application will support
more formats over time and a new feature can be added to export into different formats or
even export the data as JSON or XML in the future and be included in a web service API for
another application.
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Design and Architecture
System Architecture

The system architecture will be a standard to how most Web applications are deployed to date.
The client side will be the users of the systems sending the requests. The requests will run
through any API Services implemented during the deployment – Depending on the selected
domain and server that the application gets deployed to this may vary.
The application layer will contain all the applications interfaces and will be the controllers that
the user will interact with to process the transactions. Databases will send and retrieve the data
back and forth through several layers. Some of the databases will dynamically create data as
the user is entering in the input data while the others will have predetermined data for
functional purposes.
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External Application

A third-party tool will need to be used for formatting the data being displayed to the user. The
data will be retrieved from the database and stored into a table once a copy of a schedule has
been created by the application. Once the data has been retrieved it will be stored in a table
format and will need to be formatted in a nice display.
Also, with dynamic display changes for the user the third-party application will support this
feature and code will need to be written to tolerate these changes. Once the changes have
been made they need to be written to the database so the new data for a row on the table
must be overwritten.
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Graphical User Interface
Login GUI

Description of Login GUI
The login page illustrated above will be used for authentication for the Software Project
administrator. Creating a login feature to only allow permitted personnel to access the
application will ensure no student or standard lecturer will have the ability to access it and
amend schedules, dates etc.
In doing this, this could be developed to incorporate external educational systems in which a
software project admin could use functionality from Moodle and external data from Moodle to
make inputting the data redundant and the application could access enrollments and even
extend to allow the college or university to submit its data to the application which would
relieve more of the administration process of the end user.
The login page will allow the end user to log in and will also have helpful links to online
documentation and other helpful and user tips.
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Options Menu GUI

Description of Options Menu GUI
The options page displays the option the application allows the user to act upon. There are
several actions that the user may want to take such as “Create Midpoint Presentation
Schedule” which will then redirect the user to the processes of the creation of a schedule.
The second option is “Create End of year Presentation Schedule” which will then redirect the
user to the processes of the creation of a schedule.
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Create Schedule GUI

Description of Create Schedule GUI
The create schedule page illustrated above will be the page(s) that take the core input data
needed by the user for the application to make the schedule. This data will be driven along
with the actions database that will contain the constraints or business logic of the of the
application.
The create page can be designed as above or it can be designed as individual stages using
“Next” functionality which will just stream the process of creating the schedule. This might not
be a user-friendly design as it introduces more clicks into the system which is not customer or
user friendly.
This screen will need to contain containers and upload links to allow the user to upload files
containing time-tables of the lecturers which the database will go and retrieve to establish
boundaries.
Once the data has been selected and stored to the database the application will generate a
loading screen which has not been illustrated in this documentation as it is not redeemed as a
main feature page. Once the schedule has been created, the preview window illustrated below
will load.
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Preview Schedule GUI

Description of Preview Schedule GUI
The preview window will be used once the creation of the schedule has been completed. The
information will be retrieved from the database and displayed using a style like a HTML table
except with more designs and formatting.
The preview window is used to show the newly generated schedule and allow the user to view
the schedule that has been created by the application. From the preview window the user is
prompted with several options.
Save Schedule – This is used to commit the schedule to the database and include it in the list of
ones showed in the view schedule option from the options page illustrated in the second GUI.
Edit Schedule – Selecting this option will open the schedule in edit mode and allow the user to
make some small minor changes that will be reflected into the database upon completion.
Export Schedule – This option will save the schedule to the database and then will export the
schedule into a spreadsheet format and save a copy of it onto the local device. This will enable
the user to upload onto an enterprise education application or send copies of this schedule via
email.
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Edit Schedule GUI

Description of Edit Schedule GUI
The edit schedule will be used in two flows of the application. The edit schedule page will be
the directed page of the application once the user has created a new schedule and the
application is showing the preview page. If the user needs to make some minor changes to the
schedule the application will open the schedule in an edit mode and let the user either
dynamically move slots around or remove slots or change the entry of a lecturer or supervisor
etc.
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View Schedule GUI

Description of View Schedule GUI
View Schedule will be selected from the Options menu, depending on the schedule that wants
to be accessed “Create Midpoint Presentation schedule” or “Create End of year Presentation
Schedule” each of these options will be show the current schedule that is in the application.
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Testing
Functional testing
The applications functional requirements were tested by doing a full slow through the system.
The following functional requirements were tested during this process.








Login
Invalid login validations and SQL injection attempts
Input validations
Data successfully being store into the application after user submits the data.
Algorithm validation – Ensuring supervisors were not double booked.
Exportation of data. – Ensuring the spreadsheets were being exported correctly with the
correct formatting and data.
Dashboard contained the correct data regarding supervisors, students etc.

The images below illustrate the functional testing carried out.
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Conclusions
After evaluating the research and investigation into the structure of the systems architecture,
the requirements, the background, the aims and purpose of the project some conclusions
occurred. Advantages of the application and disadvantage of the application were identified. As
explained in the system evaluation section some opportunities are listed and described and the
limits of the application. Below is a summary of the conclusions that occurred.
Advantages
The application reduces the administration process of the administrator when trying to
create schedules for academic lecturers and students.
The application is web based so no need for software installation onto the users’ local
device.
The application follows standard web application structures and architecture which
should reduce the number of issues while development is underway due to resources
available online.
Disadvantages
The application is required to be fully developed and completed in a 6-month time
frame with only one developer working on development in all areas. This has limited
the number of functional features inspired as the time frame restricts the amount that
can be developed.
The application is structured towards a small number of formats regarding universities
layout for conducting student presentations. However, the application will have the
capability to allow more structurers that universities nationwide have adapted to
individually.
Opportunities
The application has many areas of growth identified. Opening it up with other formats
so it can allow several types of institutions such as constructing company seminars or
organizing job interviews for recruiters.
The application has potential to be integrated with universities systems, which would
drive the data better in terms of all the input data needed in the first release that needs
to be uploaded by the administrator. Whereas, if the application was connected and has
access to the data stored for the university, this process would be eliminated, and the
resulting schedule would be instant.
Limits
The applications time frame for development.
Developer restriction to one.
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Further Development or Research
The systems evolution should allow the application to expand and take on new API’s and it can
be incorporated into educational systems used by universities worldwide.
If the system was enabled and implemented in a universities system and had access to the
databases for all student and lecturers’ timetables and all the universities rooms and
assignments of when the staff and facility is free to use, the application would only need the
input of the students needed to attend. The application would then instantly be able to
generate a schedule. This would open the application to be used by all the staff of the
university to allow all lecturers create schedules for their classes in the matter of seconds.
The application would only need one administrator to ensure all the logic was implemented
into the database schema correctly and maintain sufficiently.
The application could then have additional features implemented once it has access to the
universities data, such as creating terminal exam schedules, allocate student supervisors going
by student’s degree and the lecturers top 3 specializations for assignment.
The application can be expanded to reduce all the administration process needed daily for
creating and organizing these events and can reduce the work load of a lot of faculty staff
involved in the process.
The system has a lot of potential to grow and if developed and considered with the right
functions in mind it could potentially be a dynamic application that can facilitate thousands of
different formats used in different universities.
The application should have potential to grow outside of the educational region and be up
taken by companies that may conduct hundreds of interviews a year or organize external
events that need scheduling. This application has a lot of potential and has the capacity to
grow bigger and take on more new and useful features for the educational industries and
potentially become a huge aspect of running universities.
Some disadvantages of the project are the time scope of how long there is to develop the
application and there is only one developer working on it at any given time for all the research,
design, testing and developing.
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Appendix
Project Proposal Including Project Plan
Goals and Objectives
Goal One
The first goal is to research, design and development a web-based application wherein a 4th Year
Project administrator can create a schedule where students present on a certain day and time to
two examiners.
Objectives
Research the technologies needed to implement a Web based application that will allow
a login and allow an end user to input data needed to create a presentation schedule.
Research into scheduling techniques and approaches to build up the correct logic and
use the correct logic implementation and constraints on it.
Goal two
Develop the application to be dynamic and allow flexibility on different aspects of the
presentation such as the number of students, the number of examiners and the number of days
for the presentations including the times of the presentation.
Objectives
Develop extensive algorithms and logic to enable the administrator to enter in different
data for the requirements of the universities which may differ from different
universities.
Examples would be the number of days’ presentations are held might be 2 for one
module or 5 for a different module with a mix of different numbers of parameters such
as number of examiners and the amount of time allocated for the presentation.
Research what data is needed to cover all the aspects of a presentation schedule.
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Goal three
Develop a web application scheduler that has validations for conflict detection. This will ensure
that there are no double bookings for an examiner or that an examiner isn’t booked in for a
time slot that they are not available for and that each examiner is scheduled fairly and evenly
and no one examiner has an extensive amount of more presentations to examine than other
lecturers. (Ratio per examiner should be even and fair)
Objectives
Develop validations around the applications logic to ensure there are no double
bookings for the examiners.
Develop validations around the logic to ensure no examiner has a vast amount of
presentations more than the other lecturers.
Ensure that the user can select the conditions that suite the module the best.
Ensure the user can enter in the data required for the application to run the logic for the
validations.
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Background
The initiative for this project is due to the struggle academic lecturers face each year trying to
organize and hold presentations for the final year students. Part of the final year curriculum is
to develop a software project in the case of the computer science students.
These software projects need to be demonstrated twice throughout the year. Once half way
through the first semester where the students will demonstrate their research and a prototype
to two different lecturers. Their supervisor and an additional lecturer of the college who will
examine and grade the presentations.
The second time that the software project needs to be demonstrated is at the end of the
second semester, when the project has been completed and delivered. This is demonstrated by
the students to two lecturers (not including a supervisor for the student).
Several rooms are booked and used for the presentations for the entire day over a 4-day
period.
The head of the software project module needs to write up a schedule that suits the lecture
and the supervisor of the student presenting. Trying to ensure that no lecturer or supervisor is
booked twice for a different time slot. Ensure that the lecturers are getting a break between
teaching their students and marking the presentation and that each lecturer is booked fairly,
and no lecturer has a higher number of presentations in comparison to other lecturers.
This can be time consuming and difficult to accommodate all the lecturers and keep everyone
satisfied.
By implementing a service that allows the head of the module to input the data needed for the
lecturers such as timetables for them to identify when they’re free. Also, the student details
such as name, stream position etc.
Once the input data has been entered the service will be able to run business logic on the data
and output a schedule that covers all the students that need to present and ensures that the
lecturers are available for the time slot for the student for both the midpoint and the end of
year presentations. By making this service dynamic it can also be used for different types of
presentation throughout the year for any situation. This will make it easier and more efficient
and reduce the amount of work needed to organize the presentations for the head of the
module.
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Technical Approach
This project will be hosted on the web, to accomplish that it will need to be hosted on a server
and it will need to be able to contain a large amount of data when the user inputs it, so it will
need to be performant when it comes to memory, to accomplish the best result I will consider
which is the best service that can achieve this.
Research into how web services can handle spreadsheet data and output a well-designed HTML
table to allow the user to either export the processed data into an excel spreadsheet or a
printable version. Consideration of open source API’s for this requirement to analyze what
external tools and frameworks are available to use that can be taken advantage of to reach a
high standard.

There will be a need to discuss some business logic with the head of the software project
module to design the business logic rules that will need to be implemented and work close with
them as they will have the best input as they must experience the difficulty with this on a yearly
basis and will have real life experience.
For research material, there is a large amount of available resources online and in academic
text books.
The first stage will be allowing an end user to input data. Once that is implemented, the logic
that is driving the schedule can be developed and for the final stage develop the GUI and have
lecturers test the service.
Once the above has been completed, then some minor enhancements could be considered that
could make the service better and improve technical aspects such as speed and performance.
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Existing similar products on the market
There are a variety of similar products available on the market today but from some the
research carried out there are few that will contain the same functionality as the application
that has been proposed.
Some of the existing applications are:
Assisstant.to
Boomerang Calendar
Celendy
FreeBusy
Doodle
Rally
Time Bridge
These are great applications, but they do not remove the need for an administrator to manually
go and identify current timetables for staff and still need to go and create a schedule, the only
service this applications offer is storing it onto the application in a nice format and integrate it
with Gmail.
The application that is proposed for this will eliminate the need for that and offer more than
most of the applications available today. The application is different and stands out and has far
more capabilities.

Special resources required
For this project, there is no special resources required other than the use of actual academic
resources such as previous schedules from previous years and a sample of a colleges timetable.
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Project Plan
10/17/17

12/6/17

1/25/18

3/16/18

5/5/18

6/24/18

Research

Project Perposal
Requirment Specification
Prototype Development
Version 2 Development
Testing
Debugging
Update / Maintain

Showcase/Project Presenations

Technical Details
To accomplish the goals set out for this project a variation of libraries to incorporate with
JavaScript and PHP and JSON. Various coding languages that will be used include CSS, PHP,
HTML, JSON, ASP and Java.
The libraries that will be taken advantage of will be those that can extract data from
spreadsheets and output a spreadsheet with the completed presentation schedule. From
primary overview of research there are a few that could be useful;
Tableizer- Used for forming spreadsheet input into a HMTL table.
Microsoft API’s for embedding and export data into Office
Java libraries for transforming data into XML or JSON back into useable computed data.

46

Evaluation
For technical testing, input data such as a spreadsheet with some mocked data containing
mocked supervisors and student details along with some information around timetables for
lecturers.
Testing at a high level will be to check the data and ensure that the data is correct what is being
searched upon. For Example, to verify the application knows that a lecturer is free at a given
time, write a unit test to verify that it is what it returns. Write Unit tests to verify that the data
is correct and get the count of students, the count of supervisors, the limit of time slots
allocated to each of the supervisors. Run another test to verify all students have a time slot
allocated to them etc.
For a system test, input pre-determined data that will be done using the same logic as the
application and run the application and verify that when raw data is input, it runs the logic
correctly and outputs what is expecting to be output.
In the beginning, use a small amount of input data and then continuously add more to it. The
key to knowing that the system is working is the ability to add any amount of constraints such
as changing the number of lectures expected to attend the presentation or the length of time
per presentation and it should still output a fair schedule for the lecturers and still validate that
all the students have a time slot allocated to them.
Access is available to real life end users for this application. Requesting lecturers to test the
system and use the system and obtain feedback regarding improvements that could be made to
the application or what they like about it or if it worked correctly and as expected.
Ideally, 2 weeks prior to the end date for testing and completeness to ensure the final
deliverable is complete and fully functional with bug free code base. If testing and bug review
is complete enhancements to it and leave time for further testing.
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Introduction
Purpose of the Project Analysis and Design Document
The purpose of the Project Analysis and Design Document is to document, describe and
illustrate the design of the project and all the analysis gone into the research and development
stages of the application. The design of the application will include architecture design which
includes all the different aspects of the architectures such as the software architecture
including the frameworks and libraries called within the application. The hardware architecture
of the application including where the application is going to be stored and deployed such as
the cloud architecture or the servers. Performance and security architecture needs to be
described, this will give a good overview as to how the application is going to be secured and
that thought has been put into the designing stage for the project which in recent years has
been proven to be a vital process in application development. Performance architecture to
improve the speed and output of the application and how that is going to be achieved. This
document will also describe the logical views and the some of the pseudo code related to some
of the constraints of the application.
Documenting all the above is used for illustration and sharing knowledge of what the project
entails. It demonstrates to the development team the hardware and software that will be used
to accomplish building the application in both a high level over view and in-depth overview of
the design of the application. It can also identify dependencies for other dev teams and
stakeholders that will need to collaborate on the project. It can demonstrate the actual layout
and UI of the application which can give PM’s a broad overview of what to expect.

General overview and design guidelines and approach
The design of the application should contain a user friendly and easy to navigate UI for the user
to use. The technologies to achieve this will be a variation of web technologies such as HTML,
CSS and bootstrap with possible entries of JavaScript. For the Communication between the
server and the database back and forth from the client side, PHP will be used to send queries to
the Database and Server and for updating the records of the database.
Recent release of the OWASP-TOP 10 2017 will be used as a guidance when considering
security threats and prevention. This may need the use of some libraries or frameworks that
may have built in solutions already considered that have been developed already.
The focus of the application is to reduce the workload of an administrator for a college trying to
organize schedules and to ensure that the application is outputting accurate information. This
means validations and testing will be crucial in the product design and should potentially
include a suite of automation tests to ensure the data is correct.
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Assumptions, Constraints and Standards
Some standards that need to be met during the development of the applications can be
referenced from the W3C standards and guidelines. This is the current standards for a broad
range of areas such as how code should be written, including the style and separation of classes
and files and to how the web application should function. Some of the standards that will need
to be followed when developing the application can include but are not limited to: 





HMTL&CSS
Graphics
Mobile Web
Accessibility
Privacy

During the development of the application it is vital to follow the standards to develop a
functional and compliant application.
Some constraints that may occur is needing to upskill on some new technical areas or at least
increase the knowledge or the learning curve for the technologies to implement the
application.
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Architecture Design
Database design
From the database design illustrated below, the database will be a relational database design
and each table will be related to another in one way or another via primary key to foreign key
relationship. The reasoning for this design is so it ensures that the validation algorithm can be
implemented. The next design will have a timetable for the college linked to the rest of the
scheme for timing and scheduling around the lectures timetables which will be used to create
mid-point presentation. Once the database schema contains the data for the college timetable
the database clauses will be able to restrict certain conditions to ensure supervisors and
lecturers are scheduled evenly, haven’t been double booked for the same time for a different
student and that they are not acting as the main supervisor and the second or third examiner.
The database above will be implemented using SQL and PHP will handle communication from
the server side. The ability to insert variables to suit the software project admin will be taken in
from the user interface and used as part of the logic for creating the schedule. Once all the data
has been entered, views and temporary database tables can be created to manipulate the data
and output a valid schedule. The values that the database should be able to take as an input
should be certain constraints like the number of rooms, the length of the presentation and the
days that the software project admin wants to have the presentations held on.
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Entity Relationship Diagram Design

Entity Relationship Diagram

Logical Level ERD
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Server View ERD

First Database Scheme Phase Diagram
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Logical View

Logical View Diagram
The logical view should complement the hardware architecture of the application. The logical
view from the above illustration, demonstrates the clients interacting with the servers and
going through the layers in a flowing motion.
It begins with the client accessing the presentation layer. The presentation layer will contain
the user controls, which is the actions that the user will perform on the application and the
code that is running and creating the UI. The presentation layer will be interacting with the
business logic layer that will contain all the different flows of the application. Through the
caching layer, data will be stored in cached memory, such as certain objects like login tokens
and previously worked on items.
The data access layer and the database will receive the information from the previous layer. It
will accept the data once the user has access to it and then it will perform all the constraints
and validations and store the result into the database which can then be passed back up the
layer chain and shown to the user. Simple but effective, this layering approach should support
the requirements of the application and should enable the user to execute and flow through
the use cases.
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Hardware Architecture

Hardware Architecture Diagram

The hardware architecture is like most web applications. The design of this one will have a
client in which the HTTP request is sent to the web servers that will be hosting the application.
Once communication and access has been made between the client and the server the
architecture will then begin communicating with the application servers in which the data
structure will be implemented. The application servers will be the servers in which the code
and the database management system will be located. The architecture is simple and effective
and should cover all the requirements of the project needs and use cases.

Software Architecture
All the software will be running on a server. All SQL scripts, PHP files, JavaScript, CSS, HTML file
are all stored on a web server. This will enable a user to access them through a web browser
once the device has access to WIFI or is secured through the internet via a LAN. The database
will also be deployed onto a web server and will be running from the back end using PHP for
communicating back and forth with data inputs carrying the SQL data.
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Security Architecture
The security architecture will be based and designed in accordance with the OWASP top 10
2017 release candidate that was officially certified in 2017. The OWASP top ten illustrate the
top ten attacks that businesses and organizations suffer from the most and need to put up
defenses against. The list is as follows;
SQL Injection.
Broken Authentication.
Sensitive Data Exposure.
XML External Entities.
Broken Access Control.
Security Misconfiguration.
Cross-Site Scripting(XSS).
Insecure Deserialization.
Using Components with Known Vulnerabilities.
Insufficient Logging & Monitoring.
The architecture should implement and defend against these threats at a minimum or at least
defend against the ones that will be the most damaging for the application in question, which
will be using SQL, so the list above will apply to the application.

Software Communication Architecture (SCA)
The web application will be hosted on a server, which means there are a few communication
methods needed to communicate with the application itself and send transactions between the
application and the database.
To communicate from the client side to the server side, the application will be hosted on a
server which means it will hold its own domain in which users will send a request to the host
from the client side via the internet. The application will be reached and then the user can then
interact with the application and access the features once logged in successfully.
Transparent to the user there will be continuous communication occurring to the database.
Communication to and from the database will be achieved by using PHP which will work tightly
with SQL for CRUD functionality and retrieving the data for displaying.

Performance
The performance metrics of the web application will be based on several aspects including the
response time when sending the http request to the server from the client side. How quick can
the application process the data that has been entered and send to the database and store it in
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preparation for display. The application will need to validate data and ensure the data has
been processed correctly and stored correctly.
With the application storing data after schedules have been created and saving them to be
accessed in the future, it may begin to slow down depending on how often the application is
used to create a schedule. A possible solution for this will be indexing and ensuring the
structure of the database has been designed sufficiently. There are several other solutions such
as a backup including how much CPU power will be allocated to the database server and load
balancing if it gets too much.
Given that one of the main goals of the application is to reduce the work load of a software
project admin and reduce the amount of time that is needed to create schedules for students,
to present to a board of examiners, the application needs to output the schedule quickly and
not leave the admin waiting days for it to build a schedule. This is accomplished by ensuring the
validations and logic of the application are designed well and implemented efficiently. This is a
main goal of the overall project so it’s vital to get it correct as best as possible.

58

System Design
Use-Cases
Requirements
Functional Requirements
The following are the list of functional requirements need when implementing the system. The
following are ordered in rank of highest priority. The first requirement will be the highest
priority and the second being the next highest so on and so forth.
Use Case Diagram for system overview
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Generate Schedule Requirement
Scope:
Generating the Schedule after the user has entered all the data they required and the
validations they desire is the highest use case. This is the core function of the Software and it
contains the most complex aspect of the application.
Description.
This use case describes the main functional area of the application. This is the area in which the
application will take all the data entered in the system and compute all permutations and
validations to output the administrators schedule for the final year students, supervisors and
lecturers.
Use Case Diagram for Generate Schedule
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Flow Description.
This use case is one of the final slow steps of the application. To execute it, the user will need
to be signed into the application and enter all the data required to execute the use case.
Although this is the final step of the flow it is the highest value use case as the application will
not serve its purpose if it does execute this use case. The Actor will need to log into the
application, enter all the necessary data required such as room allocation and time slots etc.
Then the Actor will be able to Generate Presentation Schedule and the system will compute the
Schedule and output it to the Actor.
Precondition.
The application will be in a waiting state with all the required data stored in the Database
before the execution of this use case and it will be ready to compute the schedule once the
Actor initiates the use case.
Activation
This use case starts when the <Software Project Admin> Clicks on Generate Presentation
Schedule Button on the Applications User Interface.
Main Flow.
9. The system identifies all input data has been entered and is ready to execute the
computation of a schedule.
10. The <Software Project Admin> will select ‘Generate Presentation Schedule’ on screen.
11. The system will then begin designing the schedule.
12. The system will then store the presentation Schedule and wait for the <Software Project
Admin> to select view Schedule.
13. The <Software Project Admin> will then select ‘View Schedule’.
14. The system will retrieve the presentation schedule and display it on screen to the user.
15. The <Software Project Admin> will then export/save the Schedule.
16. The system will export/save the schedule to the <Software Project Admin> device.
Termination.
The system will present a UI to the <Software Project Admin> asking if they would like to create
another schedule or go back to the home page of the application.
Post Condition
The system will enter back into a wait state at the home page of the application waiting to
either log out or begin to create another schedule depending on what the <Software Project
Admin> wants to do.
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Export Schedule Requirement
Use Case.
Once the <Software Project Admin> has completed generating and creating a schedule, the
system should offer an option to allow the <Software Project Admin> to Export or save the
schedule either allowing them to print it off or export it externally to the device to allow them
to make copies for distribution.
Scope.
The scope of this requirement it to allow the user to save the generated Schedule to allow them
to distribute it to the lecturers and supervisors and students involved in the process.
Description.
Once the <Software Project Admin> is satisfied with the presentation schedule that has been
created by the application the System will offer the option for the <Software Project Admin> to
save and export the schedule to allow them to distribute or publish the schedule to the
students and examiners.
Use Case Diagram for Export Schedule
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Flow description.
The system will have generated a presentation schedule for the <Software Project Admin> and
will display options for the user to execute, such as preview or export. Once the <Software
Project Admin> decides on the action they want to execute, the flow will begin to save and
export the schedule and save it to the device. This is the last step in the overall flow of the
application and is not a mandatory use case each time the <Software Project Admin> uses the
application. This means if the <Software Project Admin> wants to preview the schedule and
may want to make some additional changes to schedule, the <Software Project Admin> doesn’t
have to save the schedule once it has been created.
Precondition.
The system will be in a completion state as the schedule has been generated and now it’s up to
the <Software Project Admin> to decide what they want the system to do.
Activation.
This use case starts when the <Software Project Admin> clicks export on the applications UI.
Main flow
5. The system has identified that the schedule has been created and waits for the
<Software Project Admin> to decide the next action.
6. The <Software Project Admin> will then click export on the application’s UI.
7. The system will then save a copy of the schedule to the device.
8. The <Software Project Admin> will then have an electronic version of the schedule.
Alternative flow.
Alternative flow 1: User does not want to download a copy of the schedule.
7. The system has identified that the schedule has been created and waits for the
<Software Project Admin> to decide the next action.
8. The <Software Project Admin> decides to edit the data for the schedule to add in
additional data or time slots or book different rooms.
9. The system will go back to the data input screen
10. The <Software Project Admin> will then input the data
11. The <Software Project Admin> will then generate the new schedule
12. The use case will continue position 1 of the main flow.
Termination
The system presents the home screen to the <Software Project Admin>.
Post condition
The system will go into a wait state again once the flows have been completed.
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Edit Schedule Requirement
Scope.
The scope of this requirement is to allow the <Software Project Admin> to make changes to a
schedule that has been created by the application if they see an area which won’t be applicable
for certain lecturers or students. This will allow them to enhance the schedule for optimal
results.
Description
If the <Software Project Admin> needs to make amendments to the schedule that the
application has created for them due to lecturers not being available for a period or a student
can’t attend for personal circumstances, then the application will allow them to make
amendments to it to make it as ideal as possible for everyone. It will re-enter the data and
create a new schedule with the new additional changes.
Use Case Diagram for Edit Schedule.
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Flow Description
The system will have generated a schedule after the specified data has been entered by the
<Software Project Admin>. There may be exceptions where the <Software Project Admin> may
need to accommodate for different circumstances for either a lecturer or a student. This flow
will allow them to enter the restrictions to satisfy as many needs as possible and ensure
everyone is accounted for and can attend the presentations at the given time. This flow will use
the generated schedule
Precondition
The system will be in a wait state. Once the schedule has been generated it goes back to asking
the <Software Project Admin> what is the next action they want to take with the Schedule.
Activation
This use case is activated when the <Software Project Admin> selects ‘Edit Schedule’ on the
application’s ‘UI’, which will activate the edit requirement.
Main Flow
10. The system will have generated a schedule.
11. The <Software Project Admin> will inspect the schedule the system has outputted.
12. The <Software Project Admin> will select ‘Edit Schedule’.
13. The <Software Project Admin> will select and enter the amendments they wish to
include.
14. The system will ask to user do they want to regenerate the schedule.
15. The <Software Project Admin> will then select ‘Reschedule’.
16. The system will then generate a new schedule.
17. The system will then output the new schedule.
18. The <Software Project Admin> will review the new schedule.

Alternative Flow
4. From position 9 of the Main flow – if the <Software Project Admin>is still not happy or
needs to make some more adjustments, the system will allow the user to ‘Edit
Schedule’.
5. The <Software Project Admin> will select ‘Edit Schedule’.
6. The use case will continue at position 4 of the main flow.
Termination
The system will return to the home screen once the <Software Project Admin> is happy and
selects continue.
Post Condition.
The system will go into a wait state until the <Software Project Admin> needs to use it again.
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Input Supervisors/Lecturers Schedule Requirement.
Scope
The scope of this is to get the <Software Project Admin> to enter in the supervisors and
lecturers’ schedules for their teaching times and classes. This will allow the system to identify
where is acceptable to place them. This system will automatically know not to assign a time slot
for a lecturer if they are scheduled to teach a class at a certain time. This will ensure the
schedule is efficient and correct.
Description
This use case will be used to store that data of the lecturer and supervisor’s schedules into the
database, these will be then used to identify what times that the lecturers are available to sit
for presentation. This will be critical in making the system dynamic and automated and not
create a schedule that is unusable to the <Software Project Admin>.
Use Case Diagram for input Supervisors/Lecturers Schedule Requirements
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Flow Description.
This flow will be in the beginning of the data set up. Without this data input from the user the
application will generate a schedule, but it will place lecturers during times that they are not
available which would be disruptive to the entire college. Lecturers will need to miss giving
their lectures and they may get an unfair amount of presentations to attend.
Precondition.
The system will be in initialization mode with no data entered into the database. Once the user
inputs the data it will be written to the database and stored to be used later in the flow.
Activation
This is activated when the user is requested to enter in the lecturer’s/supervisor’s data.
Main Flow
6. The system will prompt the user to “Please enter in the lecturers and or supervisors
Schedule”
7. The <Software Project Admin> will then enter in the schedules for the lecturers.
8. The system will create a table in the database and store the table into the database.
9. The system will notify the <Software Project Admin> that the data has been stored.
10. The system will bring the <Software Project Admin> to the next process of creating the
schedule.

Exceptional Flow.
4. The <Software Project Admin> tries to enter in the data.
5. The system cannot connect to the database.
6. The system will notify the <Software Project Admin> of the error and execute the
precautions to take in this event by returning the <Software Project Admin>to the main
home page and insisting they “try again later”
Termination
The use case is terminated once the user has submitted the data and the system has stored
successfully.
Post Condition.
The system is then in a wait state after the system has directed the <Software Project Admin>
to the next stage of the process.
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Input Room Assignments Requirement
Scope
The scope of this requirement is to get the <Software Project Admin> to enter in the rooms and
the time scale they want the presentations to take place in, for example Room 101 from
9:00AM – 5:00PM. This data will be used to write the schedules data for informational
purposes.
Description
This requirement is used to obtain the data needed for displaying what room the students will
be presenting in and where the lecturers need to be for the presentation. This data is also used
by the system for formatting the table that the system will write to.
Use Case Diagram for Input Room Assignments
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Flow Description
This flow is part of the data set up that the system needs for writing a schedule alongside the
previous requirement “Enter Supervisors/Lecturers Schedules”.
Precondition.
The system will have created the schedules table and will then be left in a wait state for the
room assignments input
Activation
This use case is activated after the <Software Project Admin> has submitted the schedules of
the supervisors and lecturers and gets directed to this use case.
Main Flow.
8. The system will prompt the <Software Project Admin> to enter in the room that the
<Software Project Admin> is booking for the presentation.
9. The <Software Project Admin> will then enter in the rooms that are going to be used for
the presentations.
10. The system will then ask the <Software Project Admin> for which time the schedule
should accommodate for.
11. The <Software Project Admin> will enter in the time frames needed for the rooms and
presentations.
12. The system will create a new database table based on the <Software Project Admin>
input.
13. The system will store the data to the database.
14. The system will direct the <Software Project Admin> to the next stage of process in
creating a schedule.

Exceptional Flow.
4. The <Software Project Admin> tries to enter in the data.
5. The system cannot connect to the database.
6. The system will notify the <Software Project Admin> of the error and execute the
precautions to take in this event by returning the <Software Project Admin>to the main
home page and insisting they “try again later”
Termination.
The use case is terminated once the user has submitted the data and the system has stored
successfully.
Post Conditions
The system is then in a wait state after the system has directed the <Software Project Admin>
to the next stage of the process.
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Input Time Slot Assignments
Scope
The scope of this requirement is to instruct the <Software Project Admin> to specify how long
each student will have to present to the supervisor and lecturer.
Description
The use of this use case is to get the <Software Project Admin> to specify how long they are
allowing the students to present for. This piece of data will be used regarding the time slots
allocated for each student. The database will generate each record knowing only to assign each
student a specific amount of time to present. The database will know when to stop once a
certain time has been reached and presentations have ended for the day.
Use Case Diagram for Input Time Slot Assignments
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Flow Description
This use case comes as part of the data set up from <Software Project Admin> and is stored in
the database like the other data inputs. Once the data is stored the next use case of the flow
can be activated.
Precondition
The system is in waiting state waiting for the input to store in the database.
Activation
This use case is activated after the system prompts the user to enter in the time slots needed.
Main Flow
5.
6.
7.
8.

The system will prompt the <Software Project Admin> to enter in a time slot allocation.
The <Software Project Admin> will enter the time slot that they require.
The system will write the data to the database and store it.
The system will redirect the <Software Project Admin> to the next stage of the process.

Exceptional Flow.
4. The <Software Project Admin> tries to enter in the data.
5. The system cannot connect to the database.
6. The system will notify the <Software Project Admin> of the error and execute the
precautions to take in this event by returning the <Software Project Admin>to the main
home page and insisting they “try again later”
Termination
The use case will terminate once the data has been successfully saved to the database.
Post Condition
The system will enter a wait state after the use case has terminated.
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Input Students Enrolled Requirement
Scope
The scope of this use case is to prompt the <Software Project Admin> to enter in all the
students enrolled for the module that need to present their project material.
Description
This use case is used for obtaining more data regarding what students need to be assigned a
time slot for presenting. This use case will prompt the user to enter in the data and the system
will store the information into the database after creating the table for them.
Use Case Diagram for Input Students Enrolled Requirement.
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Flow Description
This is part of the data input flow alongside the other ones illustrated above. This is one of the
final pieces of data needed to construct the schedule.
Precondition
The system will be in a waiting state for the <Software Project Admin> to enter in the required
data.
Activation
This use case is activated when the system prompts the user for the data.
Main Flow
6. The system will prompt <Software Project Admin> to input the students still enrolled in
the module.
7. The <Software Project Admin> will enter in the data.
8. The system will create a table in the database.
9. The system stores the data to the database.
10. The system will redirect the <Software Project Admin> to the next stage of the process.
Exceptional Flow.
4. The <Software Project Admin> tries to enter in the data.
5. The system cannot connect to the database.
6. The system will notify the <Software Project Admin> of the error and execute the
precautions to take in this event by returning the <Software Project Admin>to the main
home page and insisting they “try again later”
Termination
The use case is terminated once the data has been stored into the database and the tables have
been created.
Post Condition
The system goes into a wait state until the <Software Project Admin> is ready to generate the
schedule.
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Graphical User Interface
Login GUI

Description of Login GUI
The login page illustrated above will be used for authentication for the Software Project
administrator. Creating a login feature to only allow permitted personnel to access the
application will ensure no student or standard lecturer will have the ability to access it and
amend schedules, dates etc.
In doing this, this could be developed to incorporate external educational systems in which a
software project admin could use functionality from Moodle and external data from Moodle to
make inputting the data redundant and the application could access enrollments and even
extend to allow the college or university to submit its data to the application which would
relieve more of the administration process of the end user.
The login page will allow the end user to log in and will also have helpful links to online
documentation and other helpful and user tips.
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Options Menu GUI

Description of Options Menu GUI
The options page displays the option the application allows the user to act upon. There are
several actions that the user may want to take such as “Create Schedule” which will then
redirect the user to the processes of the creation of a schedule.
Then located underneath the create option will be the view schedule. The view schedule will
offer the user the option to view previous schedules created and from there on they will have
the option to amend the schedule or leave it as be or simply download another copy of the
schedule etc.
Below the View Schedule option will then be an Edit Schedule option in which the user will
select Edit Schedule and then modifications to a certain Schedule structure or make minor
adjustments to address some unseen events such as a change of supervisor or a second
examiner falls sick or a student receives an extension. This will give the user the ability to
change the flexibility of the schedule and more area and power to change and reevaluate the
schedule.
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Create Schedule GUI

Description of Create Schedule GUI
The create schedule page illustrated above will be the page(s) that take the core input data
needed by the user for the application to make the schedule. This data will be driven along
with the actions database that will contain the constraints or business logic of the of the
application.
The create page can be designed as above or it can be designed as individual stages using
“Next” functionality which will just stream the process of creating the schedule. This might not
be a user-friendly design as it introduces more clicks into the system which is not customer or
user friendly.
This screen will need to contain containers and upload links to allow the user to upload files
containing time-tables of the lecturers which the database will go and retrieve to establish
boundaries.
Once the data has been selected and stored to the database the application will generate a
loading screen which has not been illustrated in this documentation as it is not redeemed as a
main feature page. Once the schedule has been created, the preview window illustrated below
will load.
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Preview Schedule GUI

Description of Preview Schedule GUI
The preview window will be used once the creation of the schedule has been completed. The
information will be retrieved from the database and displayed using a style like a HTML table
except with more designs and formatting.
The preview window is used to show the newly generated schedule and allow the user to view
the schedule that has been created by the application. From the preview window the user is
prompted with several options.
Save Schedule – This is used to commit the schedule to the database and include it in the list of
ones showed in the view schedule option from the options page illustrated in the second GUI.
Edit Schedule – Selecting this option will open the schedule in edit mode and allow the user to
make some small minor changes that will be reflected into the database upon completion.
Export Schedule – This option will save the schedule to the database and then will export the
schedule into a spreadsheet format and save a copy of it onto the local device. This will enable
the user to upload onto an enterprise education application or send copies of this schedule via
email.
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Edit Schedule GUI

Description of Edit Schedule GUI
The edit schedule will be used in two flows of the application. The edit schedule page will be
the directed page of the application once the user has created a new schedule and the
application is showing the preview page. If the user needs to make some minor changes to the
schedule the application will open the schedule in an edit mode and let the user either
dynamically move slots around or remove slots or change the entry of a lecturer or supervisor
etc.
The edit page can also be accessed through the options menu which will then prompt the user
to select a schedule they would like to modify; this selection is made through a list of schedules
saved into the database that will be displayed on the screen like the View Schedule option.
For editing the schedule, a 3rd party application will be implemented into the system that
handles HMTL table data and will run library in the background to add the dynamic
functionality.
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View Schedule GUI

Description of View Schedule GUI
View Schedule will display a list of stored schedules created by the application from previous
execution allowing them to view previous schedules that have been generated. The application
will open the schedule and it will give further actions that can be taken by the user such as
exporting the selected schedule or editing and saving new changes to it.
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User Manual
Login
To Log into the application, go the home page and click the “Login” icon in the top right as
illustrated below.

Enter in the credentials Username: Administrator, Password: “Masteradmin” into the username
and password fields as illustrated below and click login.
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Input the data required
The application works off the data the project administrator needs to organize to schedule
presentations. Now go to the Administration tab located at the top of the navigation bar to
navigate to the administration page as illustrated below.

The Administration screen will then load. On this section you will see the following lists of
required data and must be completed in order as shown on the screen. The required data list is
as follows;
1. Classrooms – The rooms that the presentation will take place.
2. Subject – The list of subjects that the students are enrolled in.
3. Supervisors – The supervisors that will be taking part in the supervision of students and
participating in the examination process.
4. Students – The list of students that are enrolled for the final year.
5. Slots – The slots to be allocated to students to present.
6. Supervisor availability – List of supervisor times that the supervisors cannot be
scheduled for.
These will be imported from the administration screen as illustrated below.
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To import the data, first download an excel template and enter in the data needed and shown
by the template. For this example, the classroom section will be shown. To download the
template, click the “Download Template for Classrooms” button as shown below and open the
excel sheet.
Enter in the classrooms and allocate them a unique ID for reference later in another section.

Save the sheet as a CSV (Comma delaminated) and then return to the application.
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Select “Choose file” and select the template that was saved previously with the classroom
information stored.

Once the sheet has been selected then select the “Import” button and the data will be stored
into the application.

Continue this process until all the information has been store to the application in the
administration section.
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Dashboard
The dashboard is a utility that shows the administrator information about the data they have
submitted. The information is useful to show the admin how many students are in the
application the number of slots and supervisors are participating and the number of rooms that
are being used throughout the presentations.
After importing the information, go to the dashboard and verify your data as illustrated below.
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Create a schedule
Now, let’s move onto the creation of the schedule. Navigate to the “Create a schedule”. For
this example, we will create a Mid-point schedule.
Select “Create a mid-point presentation schedule”.

We are then taken to the midpoint view of the schedule. This section shows the current
schedule for the midpoint if one exists. Otherwise it will just shoe an empty schedule with
headers on it like illustrated below.

There are four options to choose from in this section.





Schedule Full Time Students.
Schedule Part Time Students.
Export Modified Changes.
Export Schedule to Excel.

The first option will schedule all the full-time students enrolled in the current year. The second
option will schedule the part time students. Once any student is scheduled they will appear in
the timetable as illustrated below.
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If in the event a student cannot be scheduled, the application will store the students that can’t
be scheduled and show them to the administrator. This will reduce the amount of admin that’s
needed and then the admin can add new slots that both supervisors can be assigned to. The
failed students will be displayed in the following table.

The application allows the administrator to make changes on demand in the schedule from the
view shown above. This is a useful function for changing lecturers around or swapping students
out for different slots if needed. The “Export Modified Changes” button allows the user to
make changes to the proposed schedule and export the changes and will download the
students who couldn’t be assigned. To make changes to the schedule select the box that you
want to modify and enter in the new desired student/time/supervisor.
The following is an example of changing the schedule.
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Checking the spreadsheet for changes. – Notice the Student Name “Hello!”.

If the schedule that the application has created is suitable for the supervisor, the administrator
can download the schedule and it will be downloaded in the form of a CSV excel sheet.
The same principles apply to the End of year presentation the same format and flow.
Now that the schedule has been created, a new has come and gone and it’s time to start the
final year over again. It’s time to start all over again. To do this, navigate back to the
administration page and at the bottom of the administration page there is a “Clear All Data!”
button as shown below.

This button clears all the data and allows the administrator to reuse the application again to
create new midpoint and end of year presentations.
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