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[bookmark: _Toc225078365]1. Introduction
MediLink Pharmacy is introduced as an expanding community pharmacy chain that continues to use manual processes to keep records of the medicines, suppliers, prescriptions, customers, and sales. This database project is aimed at substituting those manual records with a structured Microsoft Access database that serves to enhance the accuracy of the day-to-day operations, and reporting is simplified [1]. The suggested database is developed to serve three major business requirements: stock management, sales management, and prescription management. These objectives can be attributed to the strengths of a relational database, where related data is held in different tables and later joined with the assistance of stipulated relationships, queries, and reports.

[bookmark: _Toc225078366]2. Implementation Guide
[bookmark: _Toc225078367]2.1 Scenario Analysis
There is a combination of master data, compliance-related data and transactional data within the scenario. To have an accurate database, a representation of the areas per area should exist instead of being in a big spreadsheet-like table. The key parties to be identified in the MediLink Pharmacy system are as follows.
	Supplier
	Information about the suppliers' stores is needed to allow the pharmacy to track who brought a given batch of stock and to make reorders in case the stock is not enough.

	Medicine
	stores the basic product information of each medicine, such as product code, category, dosage form, prescription requirement, reorder level and standard selling price.

	StockBatch
	Stores batch-level stock data, including batch number, supplier, received date, expiry date, unit cost and quantity received, as well as quantity on hand. The significance of this batch format in a pharmacy is that various batches of the same drug will have various expiry dates.

	Customer
	stores customer information in such a way that orders and sales may be traced to the right patient or customer.

	Prescription
	maintains every prescription header, such as the customer, the prescribing doctor, date issued and current processing status.

	PrescriptionItem 
	This contains the lines of medicine in each prescription. It is possible to prescribe more than one medication, and, thus, a different line-item table is needed.

	Staff 
	stores the staff member who is affecting a sale. This favours accountability and management reporting.

	Sale
	stores every transaction head, such as date of sale, customer, employee, payment mode and a link to a prescription (where the sale is prescription-based) is optional.

	SaleItem
	It contains the lines of medicine sold in each sale. The structure provides itemised transactions and high-quality sales analysis.



The primary associations are those of one to many. A number of stock batches can be supplied by one supplier. A single medicine may be hurled across a lot of inventory batches and a lot of prescription objects. A single customer would have numerous prescriptions and numerous sales. A prescription may have numerous prescription items, and it may result in one or even more sales in the future. Sale items may be multiple in a single sale, and a sale item is associated with a given stock batch, which keeps track of expiry and stock movement [2], [3].
[bookmark: _Toc225078368]2.2 Entity-Relationship Diagram (ERD)
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Figure 1. MediLink Pharmacy ERD showing entities, keys, and relationship cardinality.
The proposed database ERD is shown in Figure 1. Primary key and foreign key are well indicated, and the cardinality of each relationship is presented. The model is based on the principles of relational design by extracting repeating groups into child tables and applying the relationships between the parent and child records using keys [1], [4], [5].
[bookmark: _Toc225078369]2.3 Data Structure Development
Table design view should be used to create the database in Microsoft Access to enable the setting of data types, validation rules, and referential integrity settings. Each primary key is supposed to be auto-numbered. The type of data used in foreign keys should be the Number (Long Integer). Where needed, Short Text, Date/Time, Currency, and Yes/No fields are to be used to align the business meaning of the data.
Table 1. Summary of the main tables, attributes, and integrity constraints used in the Access design.
	Entity
	Key fields and main attributes
	Integrity rules/notes

	Supplier
	SupplierID (PK), SupplierName, ContactPerson, Phone, Email, City
	SupplierID is an AutoNumber. SupplierName should be required.

	Medicine
	MedicineID (PK), ProductCode, MedicineName, GenericName, Category, Strength, DosageForm, PrescriptionRequired, ReorderLevel, StandardUnitPrice
	ProductCode should be unique. ReorderLevel >= 0. StandardUnitPrice > 0.

	StockBatch
	BatchID (PK), MedicineID (FK), SupplierID (FK), BatchNumber, ReceivedDate, ExpiryDate, UnitCost, QuantityReceived, QuantityOnHand
	BatchNumber should be unique. ExpiryDate > ReceivedDate. QuantityOnHand <= QuantityReceived.

	Customer
	CustomerID (PK), FirstName, LastName, Phone, DateOfBirth, Gender
	A phone is required. Customer names are stored as atomic fields.

	Prescription
	PrescriptionID (PK), CustomerID (FK), PrescriberName, PrescriptionDate, Status
	Status values can be controlled through a lookup list, such as Pending / Partially Dispensed / Dispensed.

	PrescriptionItem
	PrescriptionItemID (PK), PrescriptionID (FK), MedicineID (FK), DosageInstruction, QuantityPrescribed
	QuantityPrescribed > 0.

	Staff
	StaffID (PK), StaffName, RoleTitle, ShiftName
	Used to identify who processed each sale.

	Sale
	SaleID (PK), CustomerID (FK), StaffID (FK), PrescriptionID (FK, nullable), SaleDate, PaymentMethod
	PrescriptionID is optional, so the system can support over-the-counter sales as well as prescription sales.

	SaleItem
	SaleItemID (PK), SaleID (FK), BatchID (FK), QuantitySold, UnitSalePrice
	QuantitySold > 0. UnitSalePrice > 0.


The relationships are intended to be created in Access, which allows establishing the relationships in Database Tools to Relationships with referential integrity enabled on every parent-child relationship. Where a suitable cascade update can also be activated, whereas cascade delete must be exercised with caution, since, in general, pharmacy transactions should not be deleted but rather maintained. This design is based on Microsoft's relationship, joins, and referential integrity in Access [1], [6].
[bookmark: _Toc225078370]2.4 Normalisation Compliance (3NF)
The proposed design will be normalised to the Third Normal Form (3NF). This is significant since even the original business problem is based on the manual records, where the same facts can be written several times without having difficulties. Normalisation minimises the redundancy and can prevent the occurrence of update, insertion and deletion anomalies [3]-[6].
One of the unnormalized designs will be to put it all in a single flat transaction file, like: SaleID, SaleDate, CustomerName, CustomerPhone, PrescriptionID, PrescriberName, MedicineName, BatchNumber, SupplierName, ExpiryDate, QuantitySold, UnitPrice, and StaffName. The latter structure would repeat details of medicine, supplier and customer each time a medicine is sold.
· First Normal Form (1NF): duplicate lines of medicine are divorced into Prescriptionitem, and Saleitem, such that the repetition occurs in the field and it has one value, and the row may be uniquely identified.
· Second normal form (2NF): Separating line-item tables and header tables eliminates any radical dependency that exists between them. As an example, the sale date is determined using SaleID, and the quantity sold is determined using SaleItemID.
· Third normal form (3NF): transitive dependencies are eliminated by placing supplier, customer, and medicine information in their respective table rather than placing those facts within transaction tables.
Due to this decomposition, the non-key attributes are only dependent on the key, the entire key and nothing more. As an example, CustomerID is needed to get the Customer's phone number, not SaleID. The contact information of the supplier relies on SupplierID rather than on BatchID. In the same way, product-level medicine information is associated with Medicine, and the expiry information about batches is associated with StockBatch. This segregation works in a pharmacy setup, most particularly where a single medicine might have several batches and might be retailed separately.
[bookmark: _Toc225078371]2.5 Sample Data Population
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Figure 2. Sample medicine records prepared for the MediLink Pharmacy database.
	Table
	Rows Added
	Purpose

	Supplier
	5
	Delivers medicine batches to the pharmacy.

	Medicine
	6
	Stores the core medicine catalogue.

	Customer
	6
	Outlets keep records of customers or patients.

	Prescription
	6
	Stores prescription headers.

	StockBatch
	8
	Bulkages tally and out of stock.

	Sale
	8
	Stores transaction headers


[bookmark: _Toc225078372]2.6 Query Development
Questions form the core of the usefulness of the database since it converts stored data into usable business information. It supports select, parameter, totals, and action queries, and these may in turn serve forms and management reports [2], [7], [8]. The MediLink Pharmacy system was to contain six practical queries.
· Q1. Low-stock medicines: Indicates medicines in which the overall amount on hand equals the reorder level or less. This assists in the stock management and tracking of purchases.
· Q2. Expired medicines of not more than 90 days: Indicates those batches that are expiring to ensure that personnel can emphasise areas requiring attention when it comes to selling the medicine or eliminating it.
· Q3. Sales transaction totals: sum up the line item total of a sale.
· Q4. Top five best-selling medicines: Determine the number of medicines that are selling in large quantities.
· Q5. Prescriptions by customer- A parameter query used to get the list of prescriptions of a particular customer.
· Q6. Cheque on prescription-only sale: Raises a red flag on any prescription-only medicine sold without a corresponding prescription, and assists the management in reviewing potential control failure.
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Figure 3. Example output from the low-stock query.
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Figure 4. Example output from the expiry monitoring query.
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Figure 5. Example output from the sales transaction.
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Figure 6. Example output from the top sales.
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Figure 7. Example output from the without prescription sales.
[bookmark: _Toc225078373]2.7 Validation and Testing
The database structure was tested to ensure that it fits the functional requirements provided in the brief. The test cases were aimed at referential integrity, input validation, query accuracy and reporting usefulness. In Table 4, the representative tests and the expected outcomes are summarised.
Table 4. Validation and testing summary for the MediLink Pharmacy database design.
	Test ID
	Test performed
	Expected / actual outcome
	Result

	T1
	Insert a SKU batch with an invalid SupplierID.
	The record is rejected due to referential integrity, which prevents orphan batch records.
	Pass

	T2
	Getting ReceivedDate earlier than ExpiryDate.
	According to the validation rule, the record blocks.
	Pass

	T3
	Run a low-stock query on the import of sample data.
	Comment Requests Amoxicillin, Salbutamol Inhaler, and Omeprazole.
	Pass

	T4
	Expt End of the next 90 days (17-Mar-2026)
	Query returns three batches that are nearly going into expiry.
	Pass

	T5
	Run a compliance query for prescription-only drug items sold without a prescription.
	Query brings back a single record of the exception of Omeprazole.
	Pass

	T6
	Deletion of a customer who is associated with sales and prescriptions.
	Unless child transactions are processed, deletion should not be permitted.
	Pass





[bookmark: _Toc225078374]3. Written Commentary and Reflection
[bookmark: _Toc225078375]3.1 Design Decisions and Summary
There are a number of design choices that were taken to make the solution both academically valid and useful in practise. First, the design has different header and line item tables for prescriptions and sales. This prevents duplication of the values, and multiple medicines can be incorporated in one transaction. Second, the tracking of stock is done at a batch level rather than the product level only. It was a significant ruling since pharmacy stock is prone to expiry dates, batch numbers, and supplier traceability. Third, the sales table is designed to accept a nullable PrescriptionID, enabling the use of one database to manage both prescription sales and over-the-counter sales systems. Last but not least, query design has been selected considering management in mind rather than data storage only. The low-stock, expiry, sales and compliance queries are based on realistic business queries.
In short, the database created under this assignment presents a formal background to utilise, by which the MediLink Pharmacy can abandon its manual records. It normalises the data of medicine, supplier, customer, prescription, and sales into related sets; uses the 3NF principle; gives sample data to be used in testing; and shows how the Access query and report could be used to help in operational control.
[bookmark: _Toc225078376]3.2 Challenges and Future Improvements
The most significant design problem that needed to be addressed related to the detail that would be represented in the model and its maintainability. A generic pharmacy system would include purchase orders, purchase returns and stock adjustments, user permissions, barcode transactions, insurance processing and the full list of medicinal interactions. The characteristics are deliberate so that the database would come out as transparent and manipulated comfortably and within the status of the assignment.
· Add a table of purchase orders so that the system can generate supplier orders according to the low-stock output.
· Implement user logins and role access where only employees with permission can amend medicines, prices or records that are sensitive to compliance.
· Implement automated notifications of batches that have expired and those that are about to expire.
· Add drop-down lists and command buttons to the data entry form to make it faster and minimise typing mistakes.
· Add monthly sales, high-demand medicines and the chart of the supplier performance dashboards or charts.


[bookmark: _Toc225078377]4. Conclusion
The design determines the key entities, their attributes and relationships, constructs a reasonably titled ERD and 3NF, provides realistic sample data to the system, creates convenient Access queries and finally tests the system. These features portray a professional database implementation plan which would enhance the accuracy of stocks, visibility of sales and prescriptions to the pharmacy.
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Medicine ID Code Medicine Category Rx Required Reorder Level
1 MEDOO1 Paracetamol Analgesic False 80
2 MEDO002 Amoxicillin Antibiotic True 50
3 MEDO003 Metformin Antidiabetic True 60
4 MEDO004 Salbutamol Inhaler Respiratory True 20
5 MEDO05 Cetirizine Antihistamine False 40
6 MEDO06 Omeprazole Gastrointestinal True 35





image3.png
Navigator:
SCHEMAS
Q Filter objects

¥ [ medilink_pharmacy

> B Tables
» B Views
» B stored Procedures
B Functions
> sys

Administration  Schemas

Information

Schema:
‘medilink_pharmacy

BHZFAQC B OOE oo ~| % ¢ Q [ @

USE medilink_pharmacy;

1
2
3@ SELECT * FROM v_low_stock_medicines;
a

| ResultGrid | T 4% Fiter Rowes: | export: g | Wrap Cell Content: T2

‘medicine_name current_stock remisJevd
Sabutamol Inhaler 9

FEEI_“

_medicines1 x

Output
CJ Action Output -
¢ Tme  Acton

© 41 224354 INSERTINTO stock_batch (batch_id. medicine_id. suppler_id. batch_number, received_date. expiry_date, un..
© 42 224354 INSERT INTO sale (sale_id. customer_id. staf_id. prescription_id, sale_date. payment_method) VALUES (1. 2....
© 43 224354 INSERTINTO sale_tem (sale_item_id. sale_id, batch_id. quartitySold, unk sale_price) VALUES (1. 1,2.20.0..

Message

8row(s) affected Records: 8 Duplicates: 0 Wamings: 0
8Brow(s) affected Records: 8 Duplicates: 0 Wamings: 0
14 row(s) affected Records: 14 Duplicates: 0 Wamings: 0

© Read Only

[e




image4.png
Navigator: medi

SCHEMAS * MEFFAQC BRI OOE wmonows - % ¢ Q[0 EF
Q Fiterobjects 1 ® USE medilink_pharmacy;
v () medilink_pharmacy
» B Tables
»> B views
» B stored Procedures
B Functions
> sys

®  SELECT * FROM v_medicines_expiring within_90_days;

s owon

| Result Grid | HH 4% Fiter Rows: | Export: B | Wrep Call Content: T8
medicne_name batch_number  expiry_date _quantity_on_hand
» |Omeprazole 'OME2601 2026-04-25 16
Amoxiciln AMX2501 20260530 15
Sabutamol Inhaler  SAL2601 202606-10 9
Form
Editor
v_medicines_expiring_within 9.. x © ReadOnly
Administration  Schemas
Output
Information
[ Action Output -
#  Tme  Acon Message
Ms'““i _pharmacy © 48 224354 CREATEOR REPLACE VIEW v_prescription_only_sales_without_prescription AS SELECT  ssale id, ss.. Orowls)affected

© 49 22:43:54 CREATE PROCEDURE sp_prescriptions_for_customer(IN p_customer_id INT) BEGIN ~ SELECT ppres... 0row(s) affected




image5.png
Navigator:
SCHEMAS
Q Filter objects

¥ [ medilink_pharmacy

> B Tables
» B Views
» B stored Procedures
B Functions
> lsys

Administration  Schemas

Information

Schema:
‘medilink_pharmacy

BEHZFAQC B OO umoionow

©  USE medilink_pharmacy;

1
2
3@  SELECT * FROM v_sales_transaction_totals;
a

il ¢ Q@ E

| Result Grid | HH 4% Fiter Rows:

sale_id sale_date  customer_name sale_total

20260308 Hasan Khan 9.00
20260304  Sajid Rahman 34.50
20260302 Rupa Akter 15.50

(L) 2026-03-15  Hasan khan 12.50
7 20260314 Rupa Akter 19.60
6 2026-03-12  Mina Begum 6.30
5 2026-03-11  Shila Noor 11.00
4 2026-03-10  TariqHasan 13.65
3
2
1

v_sales_transaction_totals 3 x

Output
CJ Action Output -
¢ Tme  Acton

© 50 224533 USE mediink_phamacy
©® 51 224533 SELECT * FROM v_low_stock_medicines LIMIT 0, 1000

| Export: B | Wrap Cell Content: T2

Message
0row(s) affected
3 row(s) retumed

© Read Only

[




image6.png
File Edt View Query Database Server Tools Scripting | Help |

e STFEE

Navigator:
SCHEMAS
Q Filter objects

¥ [ medilink_pharmacy

> B Tables
» B Views
» B stored Procedures
B Functions
> lsys

Administration  Schemas

Information

Schema:
‘medilink_pharmacy

*C WHIFFAQC B OORE oo % ¢ Q[

©  USE medilink_pharmacy;

1
2
3 SELECT * FROM v_top_five_best_selling medicines;
a

| ResultGrid | 4% Fiter Rowes: | Export: B | Wrap Cell Content: T2
medicine_name  units_sold
» | Metformin %0
Paracetamol 80
Amoxicilin 55
Cetiizine 54
Omeprazole 44

v_top_five_best_selling medid... x

Output
CJ Action Output -
¢ Tme  Acton

52 224641 USE medink_phamacy
53 2246:41 SELECT * FROM v_medicines_expiing_wiehin_30_days LIMIT 0, 1000
54 224719 USE medink_phamacy

R 727-47-19 SFIECT * FROM v sales transaction totale | IMIT O 1000

Message
0 row(s) affected
3row(s) retumed
0 row(s) affected
B rele) et imed

© Read Only




image7.png
File Edt \View Query Database Server Tools | Scripting | Help
S8 e SFEEEE &
medi

Navigator:

SCHEMAS * MEFFAQC BRI OOE wmonows - % ¢ Q[0 EF
Q Fiterobjects ©  USE medilink_pharmacy;
v [ medilink_pharmacy
» B Tables
> B Views
» B stored Procedures
B Functions
> sys

1
2
3  SELECT * FROM v_prescription_only_sales_without_prescription;
a

| ResultGrid | HH 4% Fater Rows: | export: B | wrap cell Content: 18
sale_id  sale_date customer_name  medicine_name  quantitySold
G 0%0312 MnaBegum  Omeprazoe 14

v_prescription_only_sales_vitho .. x
Administration Schemas

Output
Information
[ Action Output =
Sch #  Tme  Acon
‘medilink_pharmacy © 54 224713 USE mediink_phamacy

® 55 2247119 SELECT * FROM v sales transaction totals LIMIT 0. 1000

Message
0row(s) affected
8 row(s) retumed

© Read Only




image1.png
 customer_id INT
 first_name VARCHAR(S.
 last_name VARCHAR(60)
 phone VARCHAR(20)

 date_of_birth DATE
 gender VARCHAR(20)

.
I
|
|| ¥ sale_id INT
L Lo asamer s
B -
2 prescription_id INT
B N
D

 medicine_id INT
 product_code VARCHAR(20)
 medicine_name VARCHAR(120)
 generic_name VARCHAR(120)
 category VARCHAR(80)
 strength VARCHAR(40)
 dosage_form VARCHAR(40)
 presciption_required TINVINT(1)
 reorder_level INT
 standard_unit_price DECIMAL(10,.

 prescription_item_id INT
—HS @ prescription id INT

 medicine_id INT
 dosage_instruction VARCHAR(2S.
> quantity_prescribed INT

F
|

¥ batch_id INT
 medicine_id INT

 supplier_id INT

<

 suplier_d INT  batch_number VARCHAR(S.

 supplier_name VARCHAR(120)  received_date DATE

 contact_person VARCHAR(10.  expiy_date DATE ¥ staf id INT

 phone VARCHAR(20)  unit_cost DECIMAL(10,2)  staff_name VARCHAR(10.

 email VARCHAR(120)  quantity_received INT  quantiysald INT role.ite VARCHAR(S0)

 city VARCHAR(50) > quantity_on_hand INT  shift_name VARCHAR(40)
e





