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Abstract

This project focuses on simplifying and improving the scheduling of exams at the
College of Information Technology and Computer Engineering at Palestine
Polytechnic University. It provides an easy way to organize exams by allowing users
to upload student data via Excel files and manage exam rooms and invigilators
efficiently. With a user-friendly, drag-and-drop interface, the system makes
scheduling faster and less complicated.

Developed in collaboration with the college administration, the system was designed
to meet real needs. Meetings with the College of Information Technology and
Computer Engineering at Palestine Polytechnic University Registrar helped address
challenges like scheduling conflicts and fair exam distribution, ensuring the system
aligns with practical requirements.

The system has made a noticeable impact by reducing the time and effort needed for
scheduling, minimizing human errors, and improving communication among
stakeholders. It offers a more organized and efficient way to manage exams, making
the process smoother and more reliable.
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Oyl Cid NOT NULL - - Time time

31



2o gall Jgaa |

saanal) A3l de ) sally clbilaial) dayy asdaiil andied Cus caUaill ) b Kl asl ae ) sall Jsoa Jiag
dady LS 5 AV e Wsaa Llee S i glaal (scheduleld) 2o se JS) 358 Galen e Jand) s 5iny
AL gaall Lleal Yl Ulati 5 16 SLSH ey Lew ¢l sasall cililaia¥) il ve ) sall oy 53 examld Jis

Schedule :14J5>

Cia gl Null Lailadll Jshl & il Jiall
Jsds oz NOT NULL PK INT(11) int scheduleld
Al e sall

olaia¥l @ 2e | NOT NULL FK INT(11) int examld
<55 G)AA\

Jsall

Ol gisenall Sl Jgin

pA e o Joanll gsing alaies el S aUal (e ULy 0 3330 (g5l lilis Jgan poding
Ay Gladal ol dpalay (S S8V 2l aadiiall aul Gy cOllaall IS5 s Gladal Js5ee J8
L Ay 1 e e s s ) (Blowfish Gl Aaaiul sl Gl s il
e el ledly Gladlall pavads mi L (Jysue JS Adadiall LIS anl Jsaall dady WS duliall

LedeliS 5 4y )Yl Clleall aplaii ey Les S Cilaliial

AdminAccount : 1503

gl Null Uaibasll J skl & sl Jaal)
Jssmeall came | NOT NULL PK INT(11) int adminld
2 al)
PREGION| [ NOT NULL UNIQUE 50 string username
BEBRUEAS NOT NULL | ENCRYPTED 255 string password
s x| NOTNULL | UNIQUE 100 string email
J s small
4Ll ol NOT NULL - 100 string College

32



Ol pall Jgaa 7

6 siny ALY Gl GLAY) e oyl el iy 30 alell) eaiall el Jyoa Sl
aul Joanll Jady LS A e Gl je S S Glaal (Invigilatorld) <8l ye JS) a8 Galee e sl
oy ) ALYl Aads lasbes sl Ca 100 S Alsh deas O oS 53 (InvigilatorName) <)l
s Agaall alait 8 aeliy bas o(Zla e /zUa) il pall i 8 aasil gvailability dis e Jsaall (s g

Al sguss aleal)
Invigilator :16Jsx
Caa gl Null saiadll Skl & 5l Jial
8 jall o 2 | NOT NULL PK INT(11) int Invigilatorld
Al
) yal) asl NOT NULL - 100 string InvigilatorN
ame
) yall 8 g NULL - 20 string availability
2 [r)
(ghe

clel) Joan .8

JS 3 8 Gipae e Jsaall (5 sims blate¥) diad Aaliall el dileiall cllul) o ad clelil) Jgan ading
Al 20a3 Al capacity Jis Jseall Gealy el ) diLayl clad) S s el (hallld) 2o
Slann s el aladiul plais 8 aaluy avensill 138 48y delil) o8 50 Ciay 531 [ocation Jis s cdelll o guaill

Al saaa) llaieV) 5 ool dae e oy Lay e JSis Lgay 3 53

Hall :17Js

Cian gl Null ailadll Jghall & 5l Jial)
ielll i e | NOT NULL PK INT(11) int hallld
3 Al
deld) da NULL - 10 string capacity
dclall a8 e NULL - 100 string location

33



el to cpdl el misi dos> .9

@iy el Jab st e ol el Gdl dlee adail cleld) e ol d) g5 Jgis addind
Gleld) 5 cllaia¥) Gu Jgall by Sl G ol Glacal @) ddee S 36 Glee e Jsaal
Gt 3 Jpaadl Vs by i 5Y) dulead A58 5 A 510) paniay Lo cilagsall Jgiall JMA (o Clsall

Zeldll Ca yaa

J s ysall

U o ADl 5 8o lS (e ) jan Lae ccilelal) e ) jell Jale a8

InstructorHall :18Js>

Null uaibadll Jshll & sl Jaall
NOT NULL PK INT(11) int instructoro
nhallld
NOT NULL FK INT(11) int examld
NOT NULL FK INT(11) int hallld
NOT NULL FK INT(11) int instructorld

A Al e ganall Jsaa .10

dﬁdﬁ)ﬂqyé‘:d}&\dﬁx &g‘ﬂu&ww&\éw\ﬁmh\).ﬂ‘ QLD}A;A]‘ d}.ﬁ;em

Can )
LA yaa

Ao sanall

Gilosell i yre
Lo yall
Ao sanall

34

AS yidal) i) o day 5l g A gaal) lilee Jawas

course_mappings :19Js>

Null pailadl Jshl & sl Jial
NOT NULL PK INT(11) int mappingld
NOT NULL FK INT(11) int courseld



Aol Al cililal) clide Jgaa 11

So gsing el et S e ganaly Al il G SERY Ll pall cliladl GEe Jsan )

13 acluy (courseld) <iludl s (mappingld) Cle seaall G a5 (relationld) 483e JS1 4 8 ahxa

(Blsally dai jal) il 5 sl Gt b Jsaal

course_mapping_relations :20J s>

Caa gl Null
il came | NOT NULL
e NOT NULL
ic ganall
iday yall
Sluall i y2e | NOT NULL
A8ally Lasi

oailadll

PK

FK

FK

Jshll g sl Jaal)
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| 1 courseld: int mappingld: int

includes courseld: int
Student Enroliment . . o
enrolls 1| courseName: string mappingld: int groupMame: string
studentld: int enrolimentld: int .
1 1.7 1. college: string
name: string studentld: int 1
email: string courseld: int
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1 availability_slots T
_ id: int
AdminAccount T
Exam id: int —_— i
- - 1.7 1 | date: string
adminld: int - . )
examid: int time: string . .
i instructorld: int
username: string ) — )
examiame: string availability_dayld: int 1 -
password: string
date: Date
email: string . 1.7% 1
_ college: string
college: strin Invigilator
g 9 includes time: Time N
Invigilatorid: int
1 4.
InvigilatorName: string
schedule InstructoronHall 1
- - - supervises | availability: string
scheduleld: int instractoronhallld: int
attends
— | studentld: int Hall examid: int
1.*
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examld: int
hallld: int

college: string

hallld: int \ hallld: int
capacity: string halls : instructorid: int

location: string
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Function: handleFileUpload
Input: req, res
Output: Success response or error message
Begin
Import necessary modules: express, multer, XLSX, and models
Create an Express router
Configure multer for file uploads using memory storage
Define POST route for file uploads
If no file is uploaded
Return 400 error response with message "No file uploaded"
Read file buffer and load it into a workbook
Extract the first sheet from the workbook
Convert the sheet into JSON format
Fetch all course IDs from Course model where college matches
req.query.college
Create a set of course |Ds for validation
Filter the JSON data
Keep rows where:
The third column is a number
The course ID exists in the set of course IDs
Map the valid rows into objects with fields: student number, name,
and course number
Process the filtered data in batches
For each batch:
For each enrollment in the batch:
Extract student number, name, and course number
If student with the given student number doesn't exist
Create a new student record with the extracted name and
student number
Associate the student with the course based on course number
Create exam records for courses with enrolled students
Delete students who are not enrolled in any courses
Send success response with message and current date
End

ol pall clily JBY o
(s RSV 35 2 s g e B Cum caoall (] el GULy JAa) ae dalay 358 50 gl e ¢ 3l 18
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Function: handlePostRequest

Input: req, res

Output: Success response or error message
Begin
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Try
Extract name, email, and days from req.body
Check if an instructor with the provided email already exists
If true
Return 400 error with message "d=# (s adice s S o )"
Create a new instructor record using the extracted name and email
For each day in the provided days
Create an AvailabilityDays record with the date
Link it to the new instructor using instructorID
For each time in the day’s time slots
Create an AvailabilityTime record with the time
Link it to the associated AvailabilityDays record
Return 201 success response with message "< ) ddl) s
{newlnstructor.name}"
Catch any error
Return 400 error response with the error message
End

:QL«'AJL&:I [ ]
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Function: conflictStudent
Input: date, time
Output: Count of students with conflicting schedules or an error message
Begin
If date is null or empty
Return error message "Please provide a valid date"
Try
Query the database to find students with more than one schedule for
the specified date and time
Select studentID
From Schedule
Where Exam.date equals the given date
and Exam.time equals the given time
Group by studentID
Having count(schedulelD) greater than 1
Count the resulting students
Return the count
Catch any error
Log the error details
Return error message "An error occurred while fetching data”
End

41



el yasl @

8 plaaiuly (laialy) ge Caall Al Cua DUt Gle @) pass & Jalahy 2 oS 53 gual) (ha ¢ 3all 128
Gl e L5 e 2SUD soaaall Cleldll (asd ol 4y Gudasijall QA 22 aaad A (laiaY)
Ol dae g Aelal) da e ol Aanliall culelall A aall Bl duaad g el

Function: POST /select-hall/:examID
Input: examlID, selectedHalls
Output: Success response or error message
Begin
Try
Find the exam associated with the provided examID
If the exam does not exist
Return 404 error with message "Exam not found"
Retrieve the studentCount for the specified exam
For each hall in selectedHalls
Get the hallCapacity for the current hall
Find existing schedules in the hall
For each existing schedule in the hall
Retrieve the associated exam
If dates and times match and the hall is full
Break loop
Else if the hall has remaining capacity
Adjust hallCapacity accordingly
If studentCount is less than or equal to hallCapacity
Update the Schedule records for the exam:
Assign the current halllD and limit to studentCount
Assign instructors from the hall to the exam
Break loop
Else
Update the Schedule records for the exam:
Assign the current halllD and limit to hallCapacity
Assign instructors from the hall to the exam
Subtract hallCapacity from studentCount
Send a 200 OK response
Catch any error
Return a 400 Bad Request response with the error message
End

sollaiay) dgas o
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Function: PUT /update/:id
Input: id, req.body (date, time)
Output: Success response or error message
Begin
Try
Find exam by examID
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If exam does not exist
Return 404 error with message "No exam found with the given ID."
If date or time is provided
Format date to "YYYY-MM-DD"
Update the exam with the formatted date and provided time
If the current course has course_mappings
For each mapping in course_mappings
For each relatedCourse in mapping
If relatedCourse is not the original course
Find relatedExam by relatedCourse.courselD
If relatedExam exists
Update relatedExam with the formatted date and time
Find students enrolled in relatedCourse
For each student
Create Schedule for the student and relatedExam
EndFor
EndlIf
EndFor
EndFor
EndlIf
Find students enrolled in the original course
For each student
Create Schedule for the student and the exam
EndFor
Else
Delete InstructorOnHall assignments for the exam
Delete Schedules for the exam
Update the exam with date and time set to null
If the current course has course_mappings
For each mapping in course_mappings
For each relatedCourse in mapping
If relatedCourse is not the original course
Find relatedExam by relatedCourse.courselD
If relatedExam exists
Delete InstructorOnHall assignments for relatedExam
Delete Schedules for relatedExam
Update relatedExam with date and time set to null
EndlIf
EndFor
EndFor
EndlIf
EndlIf
Send 200 OK response with success message
Catch any error
Log the error
Send 500 Internal Server Error with the error message
End
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Function: POST /generate-hall-report
Input: hallName, examDate, examTime
Output: PDF report or error message
Begin
If hallName, examDate, or examTime is not provided
Return 400 error with message "All data required: hallName,
examDate, examTime"
EndIf
Format examDate and examTime
Find hall by hallName
If hall does not exist
Return 404 error with message "Hall not found"
EndIf
Find exams scheduled at the given examDate and examTime
If no exams are found
Return 404 error with message "No exams at this date and time"
EndIf
Find schedules associated with the hall and the exams
If no schedules are found
Return 404 error with message "No schedules for this hall and time"
EndIf
Find instructors assigned to the exams and the hall
Create a PDF document containing:
Header: "Hall Report for [hallName]"
Subheaders: date, time, instructor names
Table: student signatures, exam names, student names, student IDs
Save the PDF document to a temporary file
Send the PDF document to the client
Delete the temporary PDF file after sending
End

2.
Function: POST /generate-all-halls-report
Input: examDate, examTime
Output: Consolidated PDF report for all halls or error message
Begin

If examDate or examTime is not provided

Return 400 error with message "All data required: examDate,

examTime"

EndIf

Format examDate and examTime

Find all halls
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If no halls are found
Return 404 error with message "No halls available"
EndIf
Find exams scheduled at the given examDate and examTime
If no exams are found
Return 404 error with message "No exams at this date and time"
EndIf
Find schedules for the exams across all halls
If no schedules are found
Return 404 error with message "No schedules for this time"
EndIf
Find instructors assigned to these exams for each hall
Create a PDF document containing:
For each hall
Add a section with:
Header: "Hall Report for [hallName]"
Subheaders: date, time, instructor names
Table: student signatures, exam names, student names, student
IDs
EndFor
Save the PDF document to a temporary file
Send the PDF document to the client
Delete the temporary PDF file after sending
End
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Function: POST /register
Input: username, email, password, college
Output: Success response with admin details or error message
Begin
Extract username, email, password, and college from the request body
Check if an admin with the given email already exists
If an admin exists
Return 400 error with message "Email already in use"
Else
Create a new admin record with:
- Username
- Email
- Password (securely hashed)
- College
Return 201 success response with message "Admin created
successfully" and the created admin's details
End
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Function: POST /login
Input: email (string), password (string)
Output: HTTP response with JWT token and admin details on success, or
error message on failure
Begin
Extract "'email” and ‘password’ from the request body
Search for an admin record with the provided “email®
If no admin is found
Return 400 error response with message "Email or password
incorrect”
Otherwise
Compare the provided “password” with the stored hashed password
If the passwords match
Generate a JWT containing the following payload:
- Admin ID
- Email
- College
Set the JWT in the HTTP response as a secure, HTTP-only
cookie
Return 200 success response with:
- Message: "Login successful"
- Email: The admin's email address
- College: The admin's associated college
- Token: The generated JWT
Otherwise
Return 400 error response with message "Email or password
incorrect”
End
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Function: authenticate
Input: HTTP request with cookies containing a JWT
Output: Proceed to the next middleware or return an authentication error
Begin
Retrieve the JWT from the request cookies
If no token is found
Return 401 error with message "Authentication required"
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Else
Verify the token using the JWT secret

If verification is successful
Attach the decoded token data to the request object
Proceed to the next middleware

Else
Return 401 error with message "Token invalid"

End
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Welcome back!

Sign in with your credentials.

Email Address

example@ppu.edu.ps

Password

College Exam
Scheduling Assistant

(Login) Jsdall Jaawd dgal g 1124l
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