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The modernization of healthcare administration through digital database systems has become a critical component in improving patient care and operational efficiency within private medical facilities. MedAssist Clinic, a growing outpatient healthcare provider in the United Kingdom, requires a robust and secure database system to manage its expanding operations. The clinic currently handles diverse processes, including patient registration, appointment scheduling, treatment recording, and feedback collection, all of which necessitate a transition from traditional methods to a centralised digital platform. To address these needs, a relational database prototype has been designed and implemented using MySQL as the database management system, with phpMyAdmin serving as the graphical interface for administration and testing. The system architecture incorporates structured query language for data definition and manipulation, while stored procedures written in MySQL's procedural language handle complex business logic with transaction support.
The database schema comprises six core entities: Department, Doctor, Patient, Appointment, Treatment, and Feedback, all normalized to third normal form to eliminate data redundancy and ensure referential integrity. Foreign key constraints enforce relationships between tables, while check constraints and unique indexes maintain data validity at the database level. Stored procedures such as sp_RegisterPatient, sp_BookAppointment, sp_RecordTreatment, sp_SubmitFeedback, and sp_CancelAppointment implement transaction handling using START TRANSACTION, COMMIT, and ROLLBACK statements to guarantee atomicity and consistency during critical operations. Performance optimization is achieved through strategic indexing on frequently queried columns, including appointment dates, patient identifiers, and doctor identifiers. Additionally, the system provides analytical views, including vw_PatientAppointmentSummary and vw_DoctorPerformance, which aggregate data for reporting purposes. By integrating these technologies, the prototype not only fulfills MedAssist Clinic's current operational demands but also provides a scalable foundation for future growth, ensuring secure and efficient access for administrative staff and medical professionals while maintaining compliance with data protection principles.
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The relational database prototype for MedAssist Clinic is structured around six primary entities that represent the core operational components of the healthcare facility [1]. These entities have been identified based on the business processes outlined in the system requirements, including patient registration, appointment scheduling, treatment recording, and feedback collection [2]. Each entity contains a set of attributes that define its properties, with primary keys assigned to uniquely identify records and foreign keys establishing relationships to maintain referential integrity [3]. The following table provides an overview of each entity and its key attributes.

	Entity
	Key Attributes
	Purpose

	Department
	DepartmentID (PK), DepartmentName, DepartmentHead, Location, IsActive
	Groups doctors by medical specialty

	Doctor
	DoctorID (PK), FirstName, LastName, Email, Phone, Specialization, DepartmentID (FK), RegistrationNumber, IsAvailable
	Stores medical professional information

	Patient
	PatientID (PK), FirstName, LastName, DateOfBirth, Email, Phone, NHSNumber (UK), MedicalHistory, Allergies
	Stores patient personal and medical details

	Appointment
	AppointmentID (PK), PatientID (FK), DoctorID (FK), AppointmentDate, AppointmentTime, ReasonForVisit, Status
	Manages scheduled consultations between patients and doctors

	Treatment
	TreatmentID (PK), AppointmentID (FK), PatientID (FK), DoctorID (FK), Diagnosis, Prescription, FollowUpRequired
	Records clinical outcomes of appointments

	Feedback
	FeedbackID (PK), AppointmentID (FK), PatientID (FK), DoctorID (FK), Rating, Comments, IsAnonymous
	Captures patient satisfaction and service reviews



The relationships between entities are enforced through foreign key constraints, ensuring data consistency across the database [4]. The Department entity maintains a one-to-many relationship with Doctor, as each department can house multiple doctors. The Appointment entity serves as an associative table linking Doctor and Patient, enabling a many to many relationships between these entities [5]. Each appointment generates one treatment record and optionally one feedback submission, establishing sequential dependencies within the system. This structure supports the complete patient journey from registration through to post consultation feedback.
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Department to Doctor (One to Many)
  - Each department can have multiple doctors.
  - Each doctor belongs to exactly one department [6].
Doctor to Appointment (One to Many)
  - Each doctor can have multiple appointments.
  - Each appointment is associated with exactly one doctor [7].
Patient to Appointment (One to Many)
  - Each patient can book multiple appointments.
  - Each appointment is associated with exactly one patient [8].
Doctor and Patient (Many to Many through Appointment)
  - The Appointment entity serves as a junction table.
  - Enables multiple doctors to see multiple patients over time [9].

Appointment to Treatment (One to One)
  - Each completed appointment generates exactly one treatment record.
  - Each treatment record corresponds to a single appointment [10].
Appointment to Feedback (One to One)
  - Each completed appointment may receive one feedback submission.
  - Each feedback submission is linked to a single appointment [11].
Patient to Treatment (One to Many)
  - Each patient can have multiple treatment records.
  - Each treatment record belongs to one patient [12].
Doctor to Treatment (One to Many)
  - Each doctor can provide multiple treatments.
  - Each treatment record is associated with one doctor [13].
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Figure 1 – ERD
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Normalization is a systematic process of organizing data in a relational database to reduce redundancy, eliminate anomalies, and ensure data integrity [14]. The MedAssist Clinic database has been designed to comply with Third Normal Form (3NF), which is widely considered the optimal level of normalization for most transactional database systems [15]. This approach ensures that the database structure is efficient, maintainable, and free from update, insertion, and deletion anomalies [16].

First Normal Form (1NF)
The first stage of normalization requires that each table contains atomic, indivisible values and that each column holds values of a single data type [17]. In the MedAssist Clinic database, all tables satisfy First Normal Form (1NF) by ensuring that each attribute contains a single value. The Patient table stores FirstName and LastName as separate attributes rather than a single combined name field, and repeating groups have been eliminated by creating separate tables for entities such as Appointment and Treatment, which store multiple related values through foreign key relationships [18].

Second Normal Form (2NF)
Second Normal Form (2NF) requires that all non-prime attributes are fully functionally dependent on the entire primary key. This requirement primarily applies to tables with composite primary keys. In the MedAssist Clinic database, all tables use single column primary keys, including AppointmentID, PatientID, DoctorID, and TreatmentID, which eliminates the risk of partial dependency. This design ensures that every non-key attribute depends entirely on the complete primary key, preventing data redundancy issues that would arise if partial dependencies existed [19].

Third Normal Form (3NF)
A database achieves Third Normal Form (3NF) when it is already in 2NF and all transitive dependencies have been eliminated [20]. A transitive dependency occurs when a non-key attribute depends on another non-key attribute rather than directly on the primary key. In the MedAssist Clinic database, careful attention has been paid to removing transitive dependencies. The Doctor table contains DepartmentID as a foreign key referencing the Department table, with all department related information stored exclusively in the Department table. Similarly, the Appointment table stores only identifiers for Patient and Doctor, with all detailed information maintained in their respective tables. This 3NF design minimizes data redundancy, eliminates update anomalies, and ensures the database remains reliable, efficient, and scalable for the clinic's future growth [21].
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While normalization to Third Normal Form (3NF) eliminates data redundancy and ensures integrity, it can impact query performance due to the increased number of joins required to retrieve data [22]. Highly normalized databases often require multiple table joins to reconstruct complete information, which can slow down read operations. To address this, the MedAssist Clinic database balances normalization with performance optimization through strategic indexing on frequently queried columns such as AppointmentDate, PatientID, and DoctorID. Additionally, denormalization techniques are applied selectively through analytical views like vw_PatientAppointmentSummary and vw_DoctorPerformance, which pre-join data for reporting purposes [23]. This balanced approach ensures data integrity while maintaining acceptable query performance for both transactional and analytical operations.
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Several alternative design choices were considered during the development of the MedAssist Clinic database. One alternative involved using a single table to store all patient related information, including appointment and treatment history, which was rejected due to severe data redundancy and update anomalies [24]. Another approach considered a flat file system, which was dismissed because it lacks multi user support and transaction handling capabilities. A document based NoSQL solution was also evaluated but deemed unsuitable due to the highly relational nature of healthcare data, where complex queries involving multiple entities are common. Additionally, an object oriented database was considered but ultimately rejected due to limited industry adoption and compatibility with existing systems. The chosen relational model with MySQL provides the optimal balance of reliability, performance, and ease of implementation for MedAssist Clinic's requirements [25].
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The MedAssist Clinic database schema was implemented using MySQL, with each table designed to enforce data integrity through various constraint types [8]. Primary keys uniquely identify each record, foreign keys establish and maintain referential relationships between tables, and check constraints validate data values at the database level. The following SQL statements create the complete schema with all constraints applied.
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Figure 2 – SQL Execution Output Successfully Showing Tables

Key Constraint Decisions and Justifications
The database employs several constraint types to enforce business rules and maintain data integrity without relying solely on application layer validation [14].
Foreign Key Constraints with ON DELETE RESTRICT
All foreign key relationships in the database implement ON DELETE RESTRICT to prevent accidental data loss. For instance, a doctor cannot be deleted from the Department table while they still have records in the Doctor table, as this would create orphaned records. Similarly, a patient cannot be removed from the Patient table if they have existing Appointment records. This approach ensures referential integrity at the database engine level, eliminating the need for application code to enforce these rules and preventing data corruption through manual SQL operations [2].
CHECK Constraints for Value Validation
The Appointment table uses a CHECK constraint on the Status attribute, restricting values to 'Scheduled', 'Completed', 'Cancelled', or 'No-Show'. Any attempt to insert or update a record with an invalid status will trigger a database error. Similarly, the Feedback table implements CHECK (Rating BETWEEN 1 AND 5), ensuring that all patient ratings fall within the acceptable range. These constraints provide robust validation that cannot be bypassed by application code or manual data entry [3].
UNIQUE Constraints for Business Rules
UNIQUE constraints enforce business rules at the schema level [4]. The Appointment table includes a composite UNIQUE key on DoctorID, AppointmentDate, and AppointmentTime, preventing double booking and ensuring that a doctor cannot be scheduled for multiple appointments at the same time. The Patient table enforces UNIQUE on Email and NHSNumber, preventing duplicate registrations and maintaining accurate patient identification.
DEFAULT Values for Automation
DEFAULT constraints simplify data entry by automatically populating certain attributes. The Patient table uses DEFAULT CURDATE() on RegistrationDate, recording the current date when a patient registers. The Appointment table applies DEFAULT CURRENT_TIMESTAMP on BookingDate, capturing the exact time an appointment was scheduled. Similarly, the Feedback table uses DEFAULT CURRENT_TIMESTAMP on FeedbackDate. These defaults reduce application code complexity and ensure consistent timestamp recording across all records.
NOT NULL Constraints for Data Completeness
NOT NULL constraints are applied to essential attributes, including Patient FirstName and LastName, Doctor Email and Phone, Appointment ReasonForVisit, and Treatment Diagnosis. These constraints guarantee that critical information is always provided, preventing incomplete records from entering the system and ensuring data quality for reporting and patient care.
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Figure 3 – Showing All Tables Available
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Figure 4 - Showing All Rows Available
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Figure 5 - Showing All Rows Available
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Figure 6 - Showing All Rows Available
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Figure 7 - Showing All Rows Available
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Figure 8 - Showing All Rows Available
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Figure 9 - Showing All Rows Available
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Figure 10 – Foreign Key Constraint Test 1 Fails
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Figure 11 – CHECK Constraint Test 2 Fails
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Figure 12 – UNIQUE Constraint Test 3 Fails
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Figure 13 – ON DELETE RESTRICT Constraint Test 4 Fails
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Figure 14 – Valid Patient Insertion Succeeds 
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Triggers are specialized database objects that automatically execute predefined actions in response to specific events on a table, such as INSERT, UPDATE, or DELETE operations [31]. For the MedAssist Clinic database, triggers serve as a critical mechanism for maintaining data integrity, enforcing complex business rules, and creating comprehensive audit trails [24]. Unlike constraints, which validate data before it is inserted, triggers can perform actions based on the data being modified, enabling functionality such as automatic timestamp updates, cascading changes, and change logging without requiring application code. The implementation of triggers ensures that important operations are consistently recorded and that data modifications comply with organizational policies, even when accessed through different applications or manual SQL queries.
To support accountability and regulatory compliance, the MedAssist Clinic database includes an AuditLog table that captures detailed information about changes made to sensitive tables such as Patient, Appointment, and Treatment. A trigger on the Patient table, for example, records the old and new values of attributes like Email, Phone, and Address whenever a patient updates their information. The audit log captures the timestamp of the change, the user who performed the operation, the type of operation (INSERT, UPDATE, or DELETE), and the specific data that was modified. This functionality is essential for meeting healthcare data protection requirements and provides a complete historical record that can be reviewed during investigations or audits. The automated nature of triggers eliminates the risk of human error in logging activities and ensures that every significant change is captured without relying on application developers to implement logging at the code level [33]. This approach enhances the security posture of the clinic and provides management with confidence that the system maintains a reliable and tamper evident audit trail [34].
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Figure 14
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Figure 15

Figure 14 – 15 shows the result of the trigger being listed, it shows trigger name, table, event and timing columns.
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Figure 16
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Figure 17

Figure 16-18 shows the trigger execution and audit log.
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Stored procedures provide a robust mechanism for encapsulating business logic within the database layer, ensuring consistent and secure execution of CRUD operations. The MedAssist Clinic database implements five core stored procedures that handle essential transactions. 
· The sp_RegisterPatient procedure manages patient creation with validation checks for duplicate NHS numbers and email addresses. 
· The sp_BookAppointment procedure schedules consultations while verifying doctor availability and preventing double bookings. 
· The sp_RecordTreatment procedure captures clinical outcomes and updates appointment statuses within a single transaction. 
· The sp_SubmitFeedback procedure records patient satisfaction ratings with range validation. 
· The sp_CancelAppointment procedure updates appointment statuses with cancellation notes.
Each procedure employs START TRANSACTION, COMMIT, and ROLLBACK statements to guarantee atomicity and data consistency, eliminating the risk of partial updates during critical operations.
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Figure 18 – Procedures Listed From Above
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User-defined functions extend the capabilities of the MedAssist Clinic database by encapsulating reusable logic that returns a single value, which can be utilized within SQL queries to derive meaningful insights [8]. Unlike stored procedures, functions are designed to be embedded within SELECT statements, WHERE clauses, and other SQL constructs. The database implements a function named fn_GetPatientFullName, which accepts a PatientID and returns the concatenated first and last name of the specified patient. A second function, fn_CalculatePatientAge, computes a patient's age based on their date of birth. These functions are particularly useful for generating patient lists, appointment schedules, and feedback reports where displaying the full name or age is required without repeatedly writing logic within each query. By centralizing this logic, the system ensures consistency across all reports and simplifies maintenance [2]. This demonstrates a commitment to modular design principles and reduces code duplication throughout the system [3].

[image: ]
Figure 19 – Shows All Functions
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Figure 20 – Viewing Function Structure
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Figure 21 – Executing and Testing the Function
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Figure 22 – Practical Usage of Function Through Query
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The MedAssist Clinic database implements a critical multi-step transaction through the sp_BookAppointment and sp_RecordTreatment stored procedures, ensuring data consistency across related tables [28]. When a patient books an appointment, the system must simultaneously verify doctor availability, insert the appointment record, and prevent double booking [8]. This operation involves multiple validation steps and database writes that must succeed or fail as a single atomic unit. If the appointment insertion succeeds but the availability check is bypassed or another booking occurs simultaneously, the database would become inconsistent, potentially leading to double booked doctors and patient dissatisfaction.
To address this, the sp_BookAppointment procedure employs transaction handling with START TRANSACTION, COMMIT, and ROLLBACK statements. The procedure first validates that the patient exists and is active, then checks that the doctor is available and that no conflicting appointment exists for the requested time slot. If any validation fails, the transaction is rolled back and the appointment is not created. If all validations succeed, the appointment is inserted and the transaction is committed [25]. This ensures that either all operations complete successfully or none are applied, maintaining database consistency at all times. The sp_RecordTreatment procedure similarly handles the simultaneous update of appointment status and insertion of treatment records. If the treatment record insertion fails due to a duplicate entry or constraint violation, the appointment status is rolled back, preventing inconsistent states where an appointment appears completed without a corresponding treatment record. This robust transaction handling is essential in a clinical setting where data accuracy directly impacts patient care and operational efficiency [2].
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Figure 23
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Figure 24
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Figure 25




Figure 23-25 demonstrates the successful execution of the sp_BookAppointment stored procedure. Figure 1 shows the procedure call for a September appointment, Figure 2 confirms the procedure generated Appointment ID 15, and Figure 3 verifies the appointment status is 'Scheduled'. These screenshots collectively validate that the first write operation of the multi-step transaction completes successfully, maintaining data integrity and preparing for the subsequent treatment recording phase.

[bookmark: _Toc235800583]Commit and Rollback Justification 
Transaction management through COMMIT and ROLLBACK statements is fundamental to maintaining data integrity in the MedAssist Clinic database [28]. These mechanisms ensure that related database operations are treated as atomic units, where either all changes are permanently saved or none are applied [8]. Without transaction control, partial updates could leave the database in an inconsistent state, such as an appointment marked as completed without a corresponding treatment record. The implementation of START TRANSACTION at the beginning of each stored procedure, combined with COMMIT upon successful completion and ROLLBACK when errors occur, guarantees that the database remains consistent even during failures. This approach eliminates the risk of orphaned records and ensures that clinical data accurately reflects real world events, which is essential for patient safety and operational reliability [25].
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Figure 26
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Figure 27
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Figure 28
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Figure 29

These four screenshots document the complete transaction management lifecycle. The UNIQUE constraint screenshots demonstrate the database's built-in validation mechanisms, while the successful COMMIT screenshot demonstrates the ability to execute and persist multi-step operations. The verification screenshot provides context showing the existing data structure. Collectively, these images serve as evidence that the MedAssist Clinic database enforces data integrity through constraints and transaction handling.
The screenshots demonstrate constraint enforcement and transaction handling. Figures 26-27 show the UNIQUE constraint rejecting duplicate department names (Neurology and Cardiology), preventing data redundancy. Figure 28 illustrates a successful transaction where a new department and doctor were inserted and committed, with the SELECT query confirming the department record. Figure 29 verifies the existing Cardiology department record, providing context for the constraint violation errors. Together, these screenshots validate the database's integrity mechanisms and transaction control.
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Isolation levels determine how transaction integrity is maintained when multiple users access the database simultaneously [6]. In the MedAssist Clinic database, READ COMMITTED is employed as the default isolation level, ensuring that transactions only read data that has been committed by other transactions, preventing dirty reads. This is particularly important in clinical settings where multiple administrative staff may attempt to book appointments concurrently. Without proper isolation, two staff members could book the same time slot, resulting in double bookings and patient dissatisfaction. The implementation of proper isolation levels, combined with the unique constraint on appointment slots, ensures that concurrent transactions maintain data consistency. This approach balances performance requirements with the need for accuracy in a multi-user healthcare environment, where simultaneous access is common during peak hours [46].

















[bookmark: _Toc235800585]Risk Assessment
The implementation of a relational database system at MedAssist Clinic introduces several risks that must be carefully evaluated and mitigated to ensure successful adoption and operation. A comprehensive risk assessment identifies potential threats to system integrity, data security, and operational continuity.
Data Security and Privacy Risks
The most significant risk involves unauthorized access to sensitive patient information, including medical histories, NHS numbers, and contact details. A security breach could result in legal consequences under the General Data Protection Regulation and damage to the clinic's reputation. This risk is mitigated through user authentication mechanisms, role-based access controls, and encryption of sensitive data. The implementation of audit logs further supports accountability by tracking all data modifications.
System Availability Risks
Database downtime poses a critical risk to clinical operations. If the system becomes unavailable, administrative staff cannot book appointments and doctors cannot access patient records, potentially delaying patient care. This risk is addressed through regular backups, redundant hardware configurations, and a documented disaster recovery procedure. Scheduled maintenance windows minimize disruption during peak operational hours.
Data Integrity Risks
Concurrent access by multiple users introduces the risk of data anomalies, such as double booking or inconsistent patient records. The risk is mitigated through transaction isolation levels and constraints that enforce business rules at the database level. Stored procedures with commit and rollback functionality ensure that partial updates do not compromise data consistency.
Staff Training and Adoption Risks
Resistance to change and inadequate training may hinder successful system adoption. Staff unfamiliar with the database system may inadvertently introducing errors or fail to utilize its full capabilities. This risk is addressed through comprehensive training programs, user documentation, and a phased rollout strategy.
Technical Failure Risks
Hardware failures, software bugs, or network issues could corrupt data or interrupt service. Regular maintenance, system monitoring, and a robust backup strategy reduce this risk. The use of a well-established database management system provides stability and vendor support.
These risks are managed through a combination of technical controls, procedural safeguards, and staff training, ensuring the database system supports MedAssist Clinic's operations reliably and securely.
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The development and implementation of the MedAssist Clinic relational database system have successfully addressed the operational requirements of the healthcare facility while demonstrating the application of fundamental database design principles. The project involved the identification of six core entities (Department, Doctor, Patient, Appointment, Treatment, and Feedback), the establishment of relationships and cardinalities, and the implementation of a normalized schema to Third Normal Form. The resulting database provides a secure and efficient platform for managing patient registration, appointment scheduling, treatment recording, and feedback collection, all essential components of the clinic's daily operations.
The implementation of stored procedures with transaction handling has proven critical for maintaining data integrity during complex multi-step operations. Procedures such as sp_BookAppointment and sp_RecordTreatment employ START TRANSACTION, COMMIT, and ROLLBACK statements to ensure atomicity, preventing partial updates that could compromise the accuracy of clinical records. The transaction handling mechanisms were validated through rigorous testing, demonstrating that the system consistently maintains data consistency even when operations fail. User defined functions further extended the database's capabilities by providing reusable logic for calculating patient ages and formatting names, reducing code duplication and improving maintainability.
Several challenges were encountered during the implementation process. The adaptation of SQL Server syntax to MySQL required careful modification of data types and constraint definitions. Constraint validation tests revealed the importance of careful data management, as duplicate entries and foreign key violations were correctly rejected by the database engine. The successful demonstration of transaction rollback confirmed that the system effectively prevents inconsistent states, such as appointments marked as completed without corresponding treatment records.
Reflecting on the project, the relational database approach has proven appropriate for the clinic's requirements. The structured nature of healthcare data, with its clear relationships between patients, doctors, appointments, and treatments, aligns naturally with the relational model. The implementation of constraints and transaction controls at the database level provides a robust foundation that minimizes the risk of data corruption and ensures regulatory compliance. Future enhancements could include the integration of a web-based front-end application and the implementation of more sophisticated reporting capabilities. Overall, the project has demonstrated the value of careful database design in supporting efficient and reliable healthcare administration.
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O @ Delete 2 2 1 2026-07-15 10:30:00 a0 e Completed 2026.07-24 11-3616 Admin-Jane NULL
check-up

o © Delete 3 3 2 2026.07-16 14:00:00 30 Skin rash on arms Scheduled 2026-07-24 11-36-16 AdminMark NULL
Kn e

u} © Delete 4 4 3 2026-07-17 11:00:00 20 mner:n‘;a'"a " Scheduled 2026.07-24 11-36:16 AdminMark NULL

o © Delete 5 5 4 2026.07-18 15:30:00 30 Heart palpitations Scheduled 2026.07-24 11-36-16 Admin-Jane NULL
Follow-up f Admin-

O /Edit 3:Copy @ Delete 6 1 1 2026.08-01 09:30:00 30 olowupor Scheduled 2026-07-24 11:36:16 -0 NULL

asthma Sarah




image7.png
SELECT * FROM " department”

O Profiling [ Edit inline ] [ Edit ] [ Explain SQL ] [ Create PHP code ] [ Refresh |

1 Showall | Numberofrows: |25 ~
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& Edit

1 General Medicine

2 Dermatology
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3¢ Copy
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Dr. Emma Williams

Dr. James Smith

Dr. Linda Brown

@ Delete

=} Export
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Floor 1, Room 101 2026-07-24 11:36:16
Floor 2, Room 201 2026-07-24 11:36:16
Floor 1, Room 103 2026-07-24 11:36:16
Floor 2, Room 205 2026-07-24 11:36:16
Floor 3, Room 301 2026-07-24 11:36:16

IsActive
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SELECT * FROM " doctor”

O Profiling [ Edit inline ] [ Edit ] [ Explain SQL ] [ Create PHP code ] [ Refresh |

O Show all | Number of rows: 25 ~ Filter rows:
| Extra options |
—T— ¥ DoctorlD  FirstName LastName

O g Edit 3 Copy

O ¢/ Edit 3 Copy

O g Edit 3 Copy

O ¢/ Edit 3 Copy

O & Edit 3 Copy

O Checkall

© Delete 1 Sarah
© Delete 2 Michael
© Delete 3 Emma
© Delete 4 James
© Delete 5 Linda

With selected: g7 Edit

Johnson

Chen

Williams

Smith

Brown

Search this table

DateOfBirth  Gender

1975-05-15 F
1980-08-22 M
1978-11-10 F
1972-03-05 M
1985-09-18 F

FiCopy @Delete ) Export

Sortbykey: | None
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SELECT * FROM " feedback™

O Profiling [ Edit inline ] [ Edit ] [ Explain SQL ] [ Create PHP code ] [ Refresh |

[ Showall | Numberofrows: 25 ~| Filter rows: |Search this table Sortby key: | None v
Extra options
il ~ FeedbacklD  AppointmentiD _ PatientlD DoctorlD Rating Comments FeedbackDate IsAnonymous
O PEdit 3iCopy @ Delete 1 1 1 1 5 Excellent servicel The doctor was very thorough. ~ 2026-07-24 11:36:16
O JEdit 3iCopy @ Delete 2 2 2 1 4 Good consultation, but waiting time was a bit long... 2026-07-24 11:36:16

[0 Checkall With selected: g7 Edit 3¢ Copy @ Delete =} Export




image10.png
SELECT * FROM ~patient”

O Profiling [ Edit inline ] [ Edit ] [ Explain SQL ] [ Create PHP code ] [ Refresh |

[ Showall | Numberofrows: | 25
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With selected: g7 Edit
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3iCopy @ Delete Export
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SELECT * FROM " treatment”

O Profiling [ Edit inline ] [ Edit ] [ Explain SQL ] [ Create PHP code ] [ Refresh |

L1 Showall | Numberofrows: 25 ~| Filter rows: |Search this table Sortbykey: | None v
Extra options.

i N v TreatmentiD AppointmentiD PatientD DoctorlD Diagnosis Prescription Notes TreatmentDate  FollowUpRequired  FollowUpDate  IsCompleted
Mild asthma attack, ) Patient advised to
. " Ventolin inhaler - 2
0O SEdt 3iCopy @ Delete 1 1 1 1 possibly triggered by s Y avodknown 2026-07-24 1136:16 1 2026.08-15 1
allergy P allergens
- Normal health checkup =y Follow-upin3
0 JEdt 3Copy © Delete 2 2 2 1 slightly elevated pre months for blood  2026-07-24 11:36:16 1 20261015 1

choleste test
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Error

QL query: Copy

INSERT INTO Appointment (PatientID, DoctorID, AppointmentDate, AppointmentTime, ReasonForVisit, Status)
VALUES (999, 1, '2026-68-61', '16:00:00', 'Test appointment’, 'Scheduled);

MysQL said: o

#1452 - Cannot add or update a child row: a foreign key constraint fails (*medassist_clinic’ . appointment™, CONSTRAINT ~appointment_ibfk_1° FOREIGN KEY ("PatientID’)
REFERENCES ~patient’ (*PatientID’))
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Error

QL query: Copy

INSERT INTO Appointment (PatientID, DoctorID, AppointmentDate, AppointmentTime, ReasonForVisit, Status)
VALUES (1, 1, '2026-08-01', '10:60:08", 'Test appointment’, 'Invalidstatus')

MysQL said: o

#4025 - CONSTRAINT ~appointment.Status™ failed for “medassist_clinic” .’ appointment”
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Error

QL query: Copy

INSERT INTO Patient (FirstName, LastName, DateOfBirth, Gender, Email, Phone, NHSNumber)
VALUES (‘Duplicate’, "User’, '1999-61-81°, M, john.doe@email.com’, '@7123-456999°, 'NHS-9999');

MysQL said: o

#1062 - Duplicate entry 'john.doe@email.com' for key 'Email
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DELETE FROM Department WHERE DepartmentID - 1;
MysQL said: o

#1451 - Cannot delete or update a parent row: a foreign key constraint fails (*medassist_clinic’. doctor™, CONSTRAINT "doctor_ibfk_1° FORETGN KEY (*DepartmentID’)
REFERENCES " department™ ("DepartmentID’))
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INSERT INTO Patient (FirstName, LastName, DateOfBirth, Gender, Email, Phone, Address, NHSNumber) VALUES ('Valid', 'User’, '1990-01-@1', 'M', 'valid.user@email.com’,
'07123-456777", '456 Test St', 'NHS-8888');

[ Edit inline ] [ Edit] [ Create PHP code |

SELECT * FROM Patient WHERE Email = 'valid.user@email.com';

O Profiling [ Edit inline ] [ Edit ] [ Explain SQL ] [ Create PHP code ] [ Refresh ]

Filter rows: | Search this table

O Show all | Number of rows: 25~

v PatientlD  FirstName LastName DateOfBirth Gender Email Phone Address EmergencyContactName EmergencyContactPhone

07123- 456 Test
Copy @ Delete 9 Valid User 1990-01-01 M valid user@email.com 456777 St NULL NULL

O Checkall With selected: g7 Edit 3¢ Copy @ Delete =} Export
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 MySQL returned an empty result set (i.e. zero rows). (Query took 0.0006 seconds.)

CREATE TABLE IF NOT EXISTS Auditlog ( AuditID INT AUTO_INCREMENT PRIMARY KEY, TableName VARCHAR(50) NOT NULL, RecordID INT NOT NULL, ActionType VARCHAR(20) NOT NULL CHECK
(ActionType IN ('INSERT', 'UPDATE', 'DELETE')), OldData TEXT, NewData TEXT, ChangedBy VARCHAR(160), ChangeDate DATETIME DEFAULT CURRENT TIMESTAMP );

[ Edit inline ] [ Edit] [ Create PHP code ]

 MySQL returned an empty result set (i.e. zero rows). (Query took 0.0052 seconds.)

CREATE TRIGGER after_patient_update AFTER UPDATE ON Patient FOR EACH ROW BEGIN INSERT INTO Auditlog (TableName, RecordID, ActionType, OldData, NewData, ChangedBy) VALUES (
*Patient’, OLD.PatientID, 'UPDATE', CONCAT('Email: ', OLD.Email, ', Phone: ', OLD.Phone), CONCAT('Email: ', NEW.Email, ', Phone: ', NEW.Phone), USER() ); END;

[ Edit inline ][ Edit] [ Create PHP code ]
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SHOW TRIGGERS FROM medassist_clinic;
O Profiing [ Edit infine ] [ Edit ][ Create PHP code ] [ Refresh |

Extra options

Trigger Event Table Statement

Database
Collation

ing Created sql_mode Definer character_set_client collation_connection

BEGIN
INSERT
INTO
after_paient_update UPDATE palient , . AFTER  2026.07-24 13:50:19.75 NO_ZERO_IN_DATENO_ZERO_DATE,NO_ENGINE_SUBSTITUTIO. . root@localnost utfgmb4 utf8mb4_unicode_ci  utfémb4_general_ci
(TableName,

Record...

{ Query results operations
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& 1 row affected. (Query took 0.0003 seconds.)

UPDATE Patient SET Phone = '07123-456000', Email = 'updated.email@email.com' WHERE PatientID = 1;

[Edit infine ] [ Edit] [ Create PHP code ]
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SELECT * FROM Auditlog ORDER BY ChangeDate DESC LIMIT 5;

O Profiling [ Edit infine ] [ Edit ] [ Explain SQL ][ Create PHP code ][ Refresh |

Extra options

—T— ¥ AuditiD TableName RecordID ActionType OldData NewData ChangedBy  ChangeDate
O g Edit iCopy @ Delete 1 Patient 1 UPDATE Email: john doe@email.com, Phone: 07123-456789 Email: updated email@email.com, Phone: 07123-45600... root@Iocalhost 2026-07-24 13:53:50

O Checkall With selected: g7 Edit ¢ Copy @ Delete =} Export





image21.png
4, Current selection does not contain a unique column. Grid edit, checkbox, Edit, Copy and Delete features are not available. &

SHOW PROCEDURE STATUS WHERE Db = 'medassist_clinic';

O Profiling [ Edit inline ] [ Edit ] [ Create PHP code ] [ Refresh ]

Extra options

Db Name Type Definer Modified Created Security_type Comment character_set_client _collation_connection Database Collation
nedassist_clinic sp_BookAppointment PROCEDURE root@Iocalhost 2026-07-24 11:36:16 2026-07-24 11:36:16 DEFINER utf8mb4 utf8mb4_unicode_ci utiémb4_general_ci
nedassist_clinic sp_CancelAppointment PROCEDURE root@Iocalhost 2026-07-24 11:36:16 2026-07-24 11:36:16 DEFINER utf8mb4 utf8mb4_unicode_ci  utiémb4_general_ci
nedassist_clinic sp_RecordTreatment PROCEDURE root@Iocalhost 2026-07-24 11:36:16 2026-07-24 11:36:16 DEFINER utf8mb4 utf8mb4_unicode_ci  utiémb4_general_ci
nedassist_clinic sp_RegisterPatient ~ PROCEDURE root@Iocalhost 2026-07-24 11:36:16 2026-07-24 11:36:16 DEFINER utf8mb4 utf8mb4_unicode_ci utiémb4_general_ci

nedassist_clinic sp_SubmitFeedback = PROCEDURE root@Iocalhost 2026-07-24 11:36:16 2026-07-24 11:36:16 DEFINER utfémb4 utf8mb4_unicode_ci utf8mb4_general_ci
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SHOW FUNCTION STATUS WHERE Db = 'medassist_clinic';

O Profiing [ Edit inline ] [ Edit ] [ Create PHP code ][ Refresh |

Extra options

b Name Type Definer Modified Created Security_type Comment character_set_client _collation_connection Database Collation
nedassist_clinic fn_CalculatePatientAge FUNCTION root@Iocalhost 2026-07-24 14:17:29 2026-07-24 14:17:29 DEFINER utfgmb4 uti8mb4_unicode_ci utfémb4_general_ci
nedassist_clinic fn_GetPatientFullName FUNCTION root@Iocalhost 2026-07-24 14:17:29 2026-07-24 14:17:29 DEFINER utigmb4 uti8mb4_unicode_ci  utf8mb4_general ci

Query results operations
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SHOW CREATE FUNCTION fn_GetPatientFullName;

O Profiing [ Edit inline ] [ Edit ] [ Create PHP code ][ Refresh |

Extra options

“unction sql_mode Create Function character_set_client _collation_connection  Database Collation
n_GetPatientFullName NO_ZERO_IN_DATE,NO_ZERO_DATE,NO_ENGINE_SUBSTITUTIO... CREATE DEFINER="root @ localhost FUNCTION “fn_Get..._ utf8mb4 utf8mb4_unicode_ci  utfémb4_general_ci
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SELECT fn_GetPatientFullName(1) AS PatientFullName;

O Profiling [ Edit inline ] [ Edit ] [ Explain SQL ] [ Create PHP code ] [ Refresh |

01 Showall | Numberofrows: 25 ~|  Filter rows: |Search this table

Extra options

PatientFullName
John Doe
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SELECT a.AppointmentID, fn_GetPatientFullName(a.PatientID) AS PatientName, fn_CalculatePatientAge(a.PatientID) AS Age, a.AppointmentDate, a.AppointmentTime FROM Appointment a WHERE a.AppointmentDate
>= CURDATE();

O Profiling [ Edit inline ] [ Edit ] [ Explain SQL ] [ Create PHP code ] [ Refresh |

01 Showall | Numberofrows: 25 ~| Filter rows: |Search this table

—_re v AppointmentlD  PatientName Age AppointmentDate | AppointmentTime

O g Edit iCopy @ Delete 6 John Doe 36 |2026-08-01 09:30:00

4t [ Checkall  Withselected: #Edt  3iCopy  @Delete = Export
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 MySQL returned an empty result set (i.e. zero rows). (Query took 0.0083 seconds.)

CALL sp_BookAppointment(1, 1, '2026-89-15', '10:00:00", 'Hypertension follow-up', 'Admin-Test', @ApptID);

Edit inline ] [ Edit] [ Create PHP code ]
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CALL sp_BookAppointment(1, 1, '2026-12-25', '11:00:@8', 'Christmas checkup’, 'Admin’, @pptID);

Edit inline ] [ Edit] [ Create PHP code ]

4, Current selection does not contain a unique column. Grid edit, checkbox, Edit, Copy and Delete features are not available.

SELECT @ApptID;

O Profiling [ Edit infine ] [ Edit ] [ Explain SQL ][ Create PHP code ][ Refresh |

Filter rows: | Search this table

[ Showall | Numberofrows: 25 ~

Extra options

@ApptiD
15
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Step 1: Check appointment status (should be 'Scheduled’) SELECT AppointmentID, Status FROM Appointment WHERE AppointmentID = 15;

=dit infine ][ Edit] [ Create PHP code ]

01 Showall | Numberofrows: 25 ~ Filter rows: ‘Seamhims'able

~ AppointmentiD Status.
3 Copy @ Delete 15| Scheduled

O Checkall With selected: g7 Edit 3¢ Copy © Delete =} Export

O Show all I Number of rows: 25~ Filter rows: | Search this table

Query results operations

1 S Edit
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-- Begin a manual transaction START TRANSACTION;

Edit infine ] [ Edit] [ Create PHP code ]

-- Insert a new department INSERT INTO Department (DepartmentName, Location) VALUES ('Neurology', 'Third Floor');

Edit infine ] [ Edit] [ Create PHP code ]

- Insert a doctor in the new department INSERT INTO Doctor (FirstName, LastName, DateOfBirth, Gender, Email, Phone, Specialization, DepartmentID, RegistrationNumber, HireDate) VALUES ('David’,
'Patel’, '1980-05-15', 'M', 'david.patel@medassist.co.uk’, '020-1234-@07', 'Neurology', (SELECT DepartmentID FROM Department WHERE DepartmentName = 'Neurology'), 'REG-006', '2020-81-10');

Edit infine ] [ Edit] [ Create PHP code ]

-- Verify both inserts worked SELECT * FROM Department WHERE DepartmentName = 'Neurology';

Edit infine ] [ Edit] [ Create PHP code ]

01 showall | Numberof rows: | 25 Filter rows: | Search this table
“xtra options

v DepartmentID DepartmentName DepartmentHead Location CreatedDate IsActive

¢ Copy @ Delete 6 | Neurology NULL Third Floor ~ 2026-07-24 15:27:34 1
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Delimiter Show this query here again Retain query box Rollback when finished Er

Hide query box

INSERT INTO Department (DepartmentName, Location)
VALUES ("Cardiology’, 'Fourth Floor');

MysQL said: o

#1062 - Duplicate entry 'Cardiology’ for key 'DepartmentName’
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SELECT * FROM Department WHERE DepartmentName = 'Cardiology’;

11 Profiling [ Edit infine ] [ Edit ] [ Explain SQL ] [ Create PHP code ] [ Refresh |

[ Showall | Numberofrows: |25 ~| Filterrows: |Search this table
Extra options

T— v DepartmentlD DepartmentName |DepartmentHead Location CreatedDate IsActive
[0 & Edit 3&Copy @ Delete 4| Cardiology Dr. James Smith Floor 2, Room 205 2026-07-24 11:36:16 1

[0 Checkall With selected: g7 Edit 3¢ Copy @ Delete =} Export

[ Showall | Numberofrows: 25 ~| Filter rows ‘Search this table

Query results operations
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Hide query box

Error

SQL query: Copy

INSERT INTO Department (DepartmentName, Location)
VALUES ("Neurology’, 'Third Floor');

MysQL said: o

#1062 - Duplicate entry 'Neurology' for key 'DepartmentName’




image1.png




image2.png




image3.png
e
e
e[ e ey
F e | s
¢
N sronmhen //
ECE
[t
i sy
e
int AppointmentID. K
W Jreaan [
EE
| reen eer L
[
= [
P e
e |t





