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Article History Abstract
Received Day Month Year This paper addresses the problem of organizing and managing operations within medical
Revised Day Month Year clinics through the development of an integrated electronic system aimed at improving

Accepted Day Month Year

- performance efficiency and reducing errors resulting from traditional methods. The
Online Day Month Year

system is built using a web-based development environment with ASP.NET and C#, along
with the use of SQL Server as a database to ensure secure and well-structured data storage

Index Terms . . " . . .
Medical Appointment, Booking and management. The system is based on core functionalities, including patient data
System, ASP.NET, " Database. management, appointment scheduling, and doctor information management, in addition
Digital Transformation fourth to implementing an access control system. Testing results demonstrated the effectiveness

of the system in achieving its objectives, particularly in terms of accurate appointment
organization and efficient data management, representing a step toward digital
transformation in clinic management.
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)oSe e s b (Jsal padiisall ausd NVARCHAR(100) Username Users
3 jadall s el Al NVARCHAR(255) PasswordHash Users

Admin / Doctor / Patient NVARCHAR(20) Role Users

el il LaSl) o sas ) DECIMAL(10,2) ConsultationFee Doctors
(Departments)sLdy! J saal a3 INT DepartmentID (FK) Doctors
All) Ak ) 4 510 o8 NVARCHAR(20) UNIQUE NationalID Patients

Lo s (onmyall 232l ) 2l INT MaxPatients DoctorSchedules
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Agelall Akl C# 4al: ASP.NET Web Forms sililSic 4 sk Ly Microsoft Visual Studio 2022 ey shaill el
¥ As2all Draw.io tgted) clalae) s Juaill pai ¢ 333 Web.config tdilse cilily sxeEMicrosoft SQL Server 2024 Express
¢ 11Sa= Windows Server sl Windows 10/11 «culiaas 4 e J5 Y RAM 3813 ¢ el ol ) 5idll 3 mllae; palall cildlaia, Cilgal 50
L Cuns (g miaie Jranll 3 el ki, cullais 100 o J& Y SSD p= 8

(DAL= ) Jpagl 48k 2.4

SELECT 24l ()Select Jis» 236 3515 SQL Server <Yl 4l <alzi App_Code. alas Jla Dh.cs 4 3 DAL S a5
S e SV aaen LIS 33 ke dad aleY ()ExecuteScalar ¢ INSERT/UPDATE/DELETE 4 ()Execute ¢ DataTablese! s
SQL Injection.<leaa aial | pas (Parameterized Queries) <baall culd ciladain) aciad, Lails L@e ) Jlealusing

Db.cs bl o S st 4 (1): 458
using System; using System.Data; using System.Data.SglClient;
using System.Configuration;

namespace WebApplication.SHA {
public class DB {
private string conn = ConfigurationManager
.ConnectionStrings["MedicalDB"].ConnectionString;

DataTableu.ys’ // SELECT —
public DataTable Select (SglCommand cmd) {
using (SglConnection c¢ = new SglConnection(conn)) {

cmd.Connection = c¢; c.Open();
SglDataAdapter da = new SqglDataAdapter (cmd) ;
DataTable dt = new DataTable(); da.Fill(dt);
return dt;
}
}
// INSERT / UPDATE / DELETE
public void Execute (SglCommand cmd) {
using (SglConnection c¢ = new SglConnection (conn))
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{ cmd.Connection = c; c.Open(); cmd.ExecuteNonQuery(); }
}
— COUNT, MAX ...5o5, 50 dosd //
public object ExecuteScalar (SglCommand cmd) {
using (SglConnection c¢ = new SglConnection (conn))
{ cmd.Connection = c; c.Open(); return cmd.ExecuteScalar(); }

(RBAC)<badlall (1o (381 3 4

el a5 A W)y e i e Session["UserID"] Of (e 8l (1) O shads dsana dniia (K Page_Load (3 iail g
a3 el (381l 138 ey Default.aspX. 3 ass sl slay W] 5 e sblacll sall as Audall 8 Role dad o)) (e 38l (2) Jodall Ansial
URL. e bl Jgam sl &Y slae

cuubll aaida gl clbadlall e 382l (2): 458
protected void Page Load(object sender, EventArgs e) {
Lol ! o Gixidl 1t sehsdl  //
if (Session["UserID"] == null) {
Response.Redirect ("DoctorLogin.aspx"); return;
}
Seddl g Gixadl 23 sl //
if (Session["Role"].ToString() != "Doctor") {
Response.Redirect ("Default.aspx"); return;

}
if (!IsPostBack) { LoadDoctorData(); }

void LoadDoctorData () {
int doctorId = GetDoctorId();
if (doctorId == 0) return;

LoadSchedule (doctorId) ;
LoadStats (doctorId) ;
LoadTodayAppointments (doctorId) ;

int GetDoctorId() {
SglCommand cmd = new SqglCommand (
"SELECT doctorid FROM doctor WHERE userid=Quid");
cmd.Parameters.AddWithValue ("Quid", Session["UserID"]);
object r = db.ExecuteScalar (cmd) ;
return (r == null || r == DBNull.Value) ? 0 : Convert.ToInt32(r);

Jaall S i) Apa ) s 4.4

4alall DoctorSchedules <o lag adaiu) 83 Gl ld) i g pall B (g gaall ) lgn) SO ) G 3l s B
tdhans ol sall o) e o5l 0S5 o1 131:]40], [41], [42], [43], [44], [45], [46] e (o2 o2 OS aa) 2= DayRender S Gsllad o e
- a0l (e Asliall ALY Ll 6 JelSIL ) saas «zzaali g2 e e Jhasd CurrentPatients > MaxPatients 08 Jsaall Gaa (S 135
el i) & saall 8 i el il ae gall INSERT J 8l 5ill (pe Lilgs Giias aUaill (g yad

S g g S 2 5550 Apa )55 (3): 488
Ui Jaaxs — ook H LSl wis//
protected void ddlDoctor SelectedIndexChanged(object s, EventArgs e) {
int doctorId = Convert.ToInt32(ddlDoctor.SelectedValue);
SglCommand cmd = new SglCommand (@"
SELECT dayofweek, MaxPatients, CurrentPatients
FROM doctorschedule WHERE doctorid=@id");
cmd.Parameters.AddWithValue ("@id", doctorId);
ViewState["ScheduleData"] = db.Select (cmd) ;
calBooking.Visible = true;

}

LUl e a1 Juhes//
protected void calBooking DayRender (object s, DayRenderEventArgs e) {
string dayName = e.Day.Date.DayOfWeek.ToString() ;
DataTable dt = (DataTable)ViewState["ScheduleData"];
bool found = false;
foreach (DataRow row in dt.Rows) {
if (row["dayofweek"].ToString() == dayName) {
found = true;
int max = Convert.ToInt32 (row["MaxPatients"]):;
int cur = Convert.ToInt32 (row["CurrentPatients"]);

s if (cur >= max) { //
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e.Day.IsSelectable = false;
e.Cell.BackColor = System.Drawing.Color.LightGray;
"rdoe LSl jexxa e.Cell.ToolTip ="
2 Ui } else { //
e.Cell.BackColor = System.Drawing.Color.LightGreen;
}

break;

}
oanhll algs zylLs if (!found) { e.Day.IsSelectable = false; } //
}

e G5 g jaadl ausbs//
protected void btnBook Click(object s, EventArgs e) {
int scheduleId = GetScheduleId(...);
SglCommand chk = new SglCommand (@"
SELECT MaxPatients-CurrentPatients FROM doctorschedule
WHERE scheduleid=@sid");
chk.Parameters.AddWithValue ("@sid", scheduleld);
if (Convert.ToInt32 (db.ExecuteScalar (chk)) <= 0) {

st pen LB . e degaldl e 1blMsg.Text = "
return;
}
SglCommand ins = new SglCommand (@"

INSERT INTO Appointment
(patientid, doctorid, scheduleid, appointmentdate,
appointmenttime, reason, status)

VALUES (@pid, @did, @sid, @date,@time, @reason, 'Pending') ") ;

ins.Parameters.AddWithValue ("@pid", GetPatientId()) ;
ins.Parameters.AddWithValue ("Q@did", Convert.ToInt32 (ddlDoctor.SelectedValue)) ;
ins.Parameters.AddWithValue ("Q@sid", schedulelId) ;

ins.Parameters.AddWithValue ("Qdate", calBooking.SelectedDate.Date) ;
ins.Parameters.AddWithValue ("Q@time", DateTime.Now.TimeOfDay) ;

ins.Parameters.AddWithValue ("@reason", txtReason.Text.Trim());
db.Execute (ins) ;
ol alae Goams [/
SglCommand upd = new SglCommand (
"UPDATE doctorschedule SET CurrentPatients=CurrentPatients+l WHERE scheduleid=@sid");
upd.Parameters.AddWithValue ("@sid", scheduleld);
db.Execute (upd) ;
jelrin Juego jx> a5 1blMsg.Text = "

IRl

}

bl Jes Jg2a 30 5.4

cppbll Jae Jgua faey AL (4): 458
protected void btnAddSchedule Click(object s, EventArgs e) {
int doctorId = GetDoctorId();
if (doctorId == 0) return;
int maxPatients = string.IsNullOrEmpty (txtSlots.Text)
? 10 : Convert.ToInt32 (txtSlots.Text);
Jouridl gy 1f (ViewState["EditID"] != null) { //
int id = Convert.ToInt32 (ViewState["EditID"]);
SglCommand cmd = new SglCommand (@"
UPDATE doctorschedule
SET dayofweek=@day, starttime=@s, endtime=Q@e, MaxPatients=@max
WHERE scheduleid=Q@id AND doctorid=@d");
cmd.Parameters.AddWithValue ("@id", id);
cmd.Parameters.AddWithValue ("@d", doctorId) ;
cmd.Parameters.AddWithValue ("@day", GetSelectedDay());
cmd.Parameters.AddWithValue ("@s", txtStart.Text) ;
cmd.Parameters.AddWithValue ("@e", txtEnd.Text) ;
cmd.Parameters.AddWithValue ("@max", maxPatients);
db.Execute (cmd); ClearForm(); LoadSchedule(); return;
}
Sdxs pso JSU — INSERT Loyl gbg //
foreach (ListItem day in cblDays.Items) {
if (!day.Selected) continue;
SglCommand cmd = new SglCommand (@"
INSERT INTO doctorschedule
(doctorid,dayofweek, starttime, endtime,MaxPatients, CurrentPatients)
VALUES (@d, @day, @s, @e, @max,0)") ;
cmd.Parameters.AddWithValue ("@d4d", doctorId) ;
cmd.Parameters.AddWithValue ("@day", day.Value);
cmd.Parameters.AddWithValue ("@s", txtStart.Text) ;
cmd.Parameters.AddWithValue ("Qe", txtEnd.Text) ;
cmd.Parameters.AddWithValue ("@max", maxPatients);
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db.Execute (cmd) ;

}
ClearForm(); LoadSchedule();

protected void Page Load(object s, EventArgs e) {
if (!IsPostBack) {

int appId = Convert.ToInt32 (Request.QueryString["id"]);

LoadInvoice (appId) ;

void LoadInvoice (int appointmentId) {
SglCommand cmd = new SglCommand (@"
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SELECT inv.InvoiceID, inv.IssuedDate, inv.IssuedBy, inv.Amount,

p.FullName AS PatientName, p.NationallD,

d.FullName AS DoctorName, d.Specialty,

a.AppointmentDate, a.AppointmentTime
FROM Invoices inv

JOIN Appointment a ON inv.AppointmentID = a.AppointmentID
ON a.PatientID = p.PatientID

JOIN patient p

JOIN doctor d ON a.DoctorID = d.DoctorID

WHERE inv.AppointmentID = @id");
cmd.Parameters.AddWithValue ("@id", appointmentId);
DataTable dt = db.Select (cmd) ;

if (dt.Rows.Count == 0) return;

DataRow row = dt.Rows[0];

1blInvoiceNo.Text = row["InvoiceID"].ToString();
lblPatient.Text = row|["PatientName"].ToString() ;
1blNationalId.Text = row["NationalID"].ToString();
lblDoctor.Text = row["DoctorName"].ToString() ;
1blSpecialty.Text = row["Specialty"].ToString()

lblDate.Text
.ToString ("yyyy-MM-dd") ;
";J.> 1blAmount.Text = row|["Amount"].ToString ("F2")
1blIssuedBy.Text = row["IssuedBy"].ToString();

CREATE DATABASE MedicalAppointment; GO
USE MedicalAppointment; GO

CREATE TABLE [User] (
UserID INT IDENTITY(1,1) PRIMARY KEY,
Username NVARCHAR (100) NOT NULL UNIQUE,
PasswordHash NVARCHAR (255) NOT NULL,
Role NVARCHAR (20) NOT NULL
CHECK (Role IN ('Admin', 'Doctor', 'Patient'))

CREATE TABLE Department (
DepartmentID INT IDENTITY (1,1) PRIMARY KEY,
DepartmentName NVARCHAR (100) NOT NULL

)

CREATE TABLE Doctor (
DoctorID INT IDENTITY(1,1) PRIMARY KEY,
UserID INT NOT NULL REFERENCES [User] (UserID),
FullName NVARCHAR (150) NOT NULL,
Specialty NVARCHAR (100),
DepartmentID INT REFERENCES Department (DepartmentID),
ConsultationFee DECIMAL(10,2) DEFAULT O,
Phone NVARCHAR (20) , Email NVARCHAR (150)
)7

CREATE TABLE Patient (
PatientID INT IDENTITY(1,1) PRIMARY KEY,
UserID INT NOT NULL REFERENCES [User] (UserID),
NationalID NVARCHAR (20) NOT NULL UNIQUE,
FullName NVARCHAR (150) NOT NULL,

= Convert.ToDateTime (row["AppointmentDate"])
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Gender NVARCHAR (10), DateOfBRirth DATE, Phone NVARCHAR (20)

CREATE TABLE DoctorSchedule (

)i

ScheduleID INT IDENTITY (1,1) PRIMARY KEY,

DoctorID INT NOT NULL REFERENCES Doctor (DoctorID),
DayOfWeek NVARCHAR (20) NOT NULL,

StartTime TIME NOT NULL, EndTime TIME NOT NULL,
MaxPatients INT NOT NULL DEFAULT 10,

CurrentPatients INT NOT NULL DEFAULT O

CREATE TABLE Appointment (

);

AppointmentID INT IDENTITY (1,1) PRIMARY KEY,

PatientID INT NOT NULL REFERENCES Patient (PatientID),
DoctorID INT NOT NULL REFERENCES Doctor (DoctorID),
ScheduleID INT NOT NULL REFERENCES DoctorSchedule (SchedulelID),
AppointmentDate DATE NOT NULL, AppointmentTime TIME NOT NULL,
Reason NVARCHAR (500) ,

Status NVARCHAR (20) DEFAULT 'Pending'

CHECK (Status IN ('Pending','Confirmed', 'Cancelled'))

CREATE TABLE Invoices (

InvoiceID INT IDENTITY(1,1) PRIMARY KEY,

AppointmentID INT NOT NULL UNIQUE REFERENCES Appointment (AppointmentID),
PatientID INT NOT NULL REFERENCES Patient (PatientID),

Amount DECIMAL (10,2) NOT NULL,

IssuedDate DATE NOT NULL DEFAULT GETDATE (),

IssuedBy NVARCHAR (100)
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