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1. Introduction
MediLink Pharmacy currently manages stock control, prescriptions, customer records and sales transactions manually. Manual systems increase the risk of data redundancy, inconsistency, and human error, particularly when handling inventory levels and prescription records. To address these issues, a relational database system was designed and implemented using Microsoft Access.
Relational databases organize data into structured tables linked by relationships to ensure consistency and integrity. The Entity-Relationship (ER) model, introduced by Chen [1], provides a conceptual framework for modelling real-world entities and their relationships. This project applies ER modelling principles and normalization techniques to develop a database system that ensures data accuracy, reduces redundancy, and supports efficient pharmacy management.
The system was normalized up to Third Normal Form (3NF) and includes referential integrity enforcement, structured queries, and validation mechanisms to support operational decision-making.

2. Scenario Analysis
The pharmacy operations involve the following core activities:
· Suppliers provide medicines.
· Customers receive prescriptions.
· Medicines are dispensed through prescriptions.
· Sales transactions record medicine purchases.
From the pharmacy scenario, several core entities and their attributes were identified to support the database structure.

Suppliers
· SupplierID (Primary Key)
· SupplierName
· PhoneNumber
· Address

Medicines
· MedicineID (Primary Key)
· MedicineName
· Category
· Price
· StockQuantity
· SupplierID (Foreign Key)

Customers
· CustomerID (Primary Key)
· CustomerName
· PhoneNumber
· Address

Prescriptions
· PrescriptionID (Primary Key)
· CustomerID (Foreign Key)
· PrescriptionDate
· Status

PrescriptionDetails
· PrescriptionDetailID (Primary Key)
· PrescriptionID (Foreign Key)
· MedicineID (Foreign Key)
· Quantity
Sales
· SaleID (Primary Key)
· SaleDate
· CustomerID (Foreign Key)

SaleDetails
· SaleDetailID (Primary Key)
· SaleID (Foreign Key)
· MedicineID (Foreign Key)
· Quantity
· TotalPrice
Relationship Analysis
· One Supplier supplies many Medicines (1:M).
· One Customer can have many Prescriptions (1:M).
· One Prescription can contain many Medicines.
· One Medicine can appear in many Prescriptions.
The last relationship represents a Many-to-Many (M:N) relationship. According to relational database theory [2], M:N relationships must be resolved using a junction table. Therefore, PrescriptionDetails and SaleDetails were created to decompose these relationships into two 1:M relationships.
This structure ensures referential integrity and prevents data anomalies.
[image: ]

Figure 1: Complete Relationship Diagram Showing Cardinality and Referential Integrity











3. Entity-Relationship Diagram (ERD)

The ERD visually represents entities, attributes, primary keys (PK), foreign keys (FK), and cardinality in a relational database model [3].

3.1 Conceptual ERD
The conceptual ERD represents the high-level structure of the pharmacy system. It identifies the main entities and the relationships between them without including detailed attributes or implementation details.

[image: ]The key entities identified are Suppliers, Medicines, Customers, Prescriptions, and Sales. These entities interact through defined relationships such as suppliers providing medicines and customers receiving prescriptions.

Figure 2: Conceptual ERD Showing Entities and Relationships




3.2 Logical ERD
The logical ERD expands the conceptual model by including entity attributes, primary keys, and foreign keys. It defines the structure of the data model while remaining independent of a specific database system.
Each entity includes attributes that describe its properties, while relationships between entities are implemented using foreign keys.
[image: ]
Figure 3: Logical ERD Showing Attributes, Primary Keys and Relationships


3.3 Physical ERD
The physical ERD represents the actual implementation of the database in Microsoft Access. It includes tables, data types, primary keys, foreign keys, and enforced referential integrity rules.

This diagram reflects how the logical model is translated into a working relational database structure.
[image: ]
Figure 4: Physical ERD Showing Referential Integrity in Microsoft Access



4. Data Structure Development & Normalization
4.1 First Normal Form (1NF)
A table satisfies 1NF when:
· All attributes contain atomic values
· No repeating groups exist
All tables were designed with atomic attributes (e.g., MedicineName, Price, Quantity) ensuring no multi-valued fields.
4.2 Second Normal Form (2NF)
2NF removes partial dependencies. Since all tables use single-attribute primary keys (AutoNumber), no partial dependency exists.
Junction tables (PrescriptionDetails, SaleDetails) ensure composite relationships are properly structured.
4.3 Third Normal Form (3NF)
3NF eliminates transitive dependencies and ensures that non-key attributes depend only on the primary key [4]. For example:
· Supplier details are stored only in Suppliers.
· Customer information exists only in Customers.
No non-key attribute depends on another non-key attribute. Therefore, the database satisfies 3NF.
Normalization reduces redundancy and improves update consistency [2] [4].
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	Figure 5: Suppliers Design View
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[image: ]Figure 6: Medicines Design View

Figure 7: Customers Design View
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[image: ]Figure 8: Prescription Design View

Figure 9: Prescription Details Design View
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[image: ]Figure 10: Sales Design View

Figure 11: Sale Details Design View
5. Sample Data Population
To simulate realistic operations, at least six records were inserted into each table. Sample data reflects typical pharmacy activity, including supplier names, customer records, prescription transactions, and medicine sales.
[image: ]The sample data enables meaningful testing of queries and validation rules.

Figure 12: Suppliers Datasheet
[image: ]
Figure 13: Medicines Datasheet
[image: ]

Figure 14: Customers Datasheet
[image: ]
Figure 15: Prescriptions Datasheet
[image: ]
[image: ]Figure 16: Prescription Details Datasheet

Figure 17: Sales Datasheet
6. Query Development
Six operational queries were created to support managerial decisions:
1. Low Stock Medicines
Identifies medicines below reorder threshold.
2. Top Selling Medicines
Uses aggregate SUM function.
3. Customer Prescription History
Parameter query filtering by CustomerName.
4. Active Prescriptions
Filters based on Status field.
5. Monthly Sales
Uses date criteria and grouping.
6. Total Stock Value
Calculates inventory value (Price × Quantity).
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	Figure 18: Query and Result of Low Stock Medicines
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Figure 19: Query and Result of Top Selling Medicines
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Figure 20: Query and Result of Customer Prescription History
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Figure 21: Query and Result of Active Prescriptions
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Figure 22: Query and Result of Monthly Sales
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Figure 23: Query and Result of Stock Value

7. Validation and Testing
The database was tested to ensure integrity and reliability.
Referential Integrity Test
Attempting to enter an invalid SupplierID generated an error message, confirming referential enforcement.
Data Validation
· Required fields prevent null entries.
· Status field restricted to predefined values.
· Numeric fields validated for correct data types.
Query Verification
All queries returned results consistent with inserted sample data.
[image: ]These tests confirm compliance with entity integrity and referential integrity rules [2].

Figure 24: Referential Integrity Error Message





8. Design Decisions and Critical Evaluation
Junction tables were implemented to resolve M:N relationships because relational databases cannot directly represent many-to-many relationships [1][4].
AutoNumber primary keys were selected to ensure uniqueness and simplify relationship creation.
Referential integrity was enforced to prevent orphan records and maintain consistency.
Limitations
· System designed for single-branch use.
· No user authentication implemented.
· Not optimized for multi-user cloud deployment.
Future Improvements
· Expiry date alerts
· Barcode scanning integration
· User role-based access control
· Cloud-based backend migration

9. Conclusion
The MediLink Pharmacy database system successfully transforms a manual record-keeping process into a structured relational database. By applying ER modelling principles and normalization up to 3NF, the system eliminates redundancy and ensures data consistency.
Functional queries provide operational insight, and validation mechanisms guarantee integrity. While the system meets current requirements, scalability and security enhancements could further improve performance in future implementations.
The project demonstrates the practical application of relational database theory in solving real-world business problems.



References
[1] P. P. Chen, “The Entity-Relationship Model—Toward a Unified View of Data,” ACM Transactions on Database Systems, vol. 1, no. 1, pp. 9–36, Mar. 1976.
DOI: https://doi.org/10.1145/320434.320440
[2] C. J. Date, An Introduction to Database Systems, 8th ed. Boston, MA, USA: Addison-Wesley, 2004.
Publisher link: https://www.pearson.com/en-us/subject-catalog/p/introduction-to-database-systems/P200000003481
[3] “Data Modeling Using the Entity-Relationship (ER) Model” (PDF), DocsLib — based on R. Elmasri & S. B. Navathe, Chapter on ER modeling. [Online]. Available: https://docslib.org/doc/11870137/data-modeling-using-the-entity-relationship-er-model (click to view/download) 
[4] M. Demba, “Algorithm for Relational Database Normalization Up to Third Normal Form,” 
International Journal of Database Management Systems (IJDMS), vol. 5, no. 3, pp. 39–51, 2013. 
DOI: https://doi.org/10.5121/ijdms.2013.5303
Available: https://www.researchgate.net/publication/269674039_Algorithm_for_Relational_Database_Normalization_Up_to_3NF


25


25

image2.jpeg
Relationships X

thlsuppliers

thlMedicines

thlCustomers

thlPrescriptions

thlPrescriptionDetails

thlsales

thlsaleDetails





image3.jpeg
3. Totals H 3¢ Replace

v Spelling >GoTo~
Find
T More [3 Select
Find

Text Formatting

tblCustomers

tblPrescriptions

CustomerName
DateOfBirth

Phone
Email
Address.

% PrescriptioniD
IssueDate
DoctorName
Status





image4.jpeg
Relationships |

tblPrescriptionDetails

TotalAmount

UnitPriceAtSale

thiSuppliers tbIMedicines thlCustomers thlPrescriptions
% supplierld = <‘ MedicinelD [ % customeriD % PrescriptioniD \ % PrescriptionDetaillD
SupplierName MedicineName /_ CustomerName CustomeriD. = PrescriptionID
ContactName GenericName DateOfBirth IssueDate —= MedicinelD
Phone Strength Phone DoctorName QuantityPrescribed
Email Form Email Status Dosagelnstructions
Address UnitPrice Address
thiSales thiSaleDetails
# saleip - SaleDetaillD
CustomerlD = SalelD
PrescriptionlD = MedicinelD B
SaleDate QuantitySold





image5.png
FILE HOME  CREATE  EXTERNALDATA  DATABASE TOOLS DESIGN ¥ p

ﬁ ? \ @ €= Insert Rows : ’ % I@g E: @

2X Delete Rows
View | Primary Builder Test Validation = Property Indexes Create Data Rename/  Relationships  Object

8 Modify Lookups

- Key Rules Sheet Macros = Delete Macro Dependencies
Views Tools Show/Hide Field, Record & Table Events Relationships K
A” Acc... @ « 5 thlsuppliers s
e Data Type Description (Optional [
Search.. 0 P! pon(Op )
AutoNumber
Tables “ || |supplierName Short Text
B tbicustomers | | ContactName Short Text
| |Phone Short Text
B tolMedicines | |Email Short Text
Address Long Text
B thlPrescriptionDet...
thlPrescriptions [
B thlprescripti
B tbisaleDetails [
B tblsales ]
EH tblsuppliers. —
Queries ES Field Properties
E3H qryCustomerPresc.. General  Lookup
[Field Size Long Integer
qryLowStock New Values Increment
Format
Caption
MonthlySal
anilontyonts indexed Yes (No Duplicates)
B SN Text Align General  Afield name can be up to 64 characters fong,
including spaces. Press F1 for help on field names.
g2 qryStockValue





image6.png
FILE HOME

[EEE i SO

View  Primary Builder Test Validation

£8 Modify Lookups

CREATE  EXTERNALDATA  DATABASE TOOLS ‘ DESIGN ‘
= €= Insert Rows n ; =l = ’7@
= I P =
E@ 2 Delete Rows % =) 8 <)

Property Indexes Create Data Rename/  Relationships  Object

2 qryCustomerPresc...

£ qrylowStock

!

qryMonthlySales

&

qryPrescriptionsN...

&

qryStockValue

!

qryTopSellingMedi...

General Lookup

Afield name can be up to 64 characters long,
including spaces. Press F1 for help on field names.

SCROLL LOCK

- Key Rules Sheet Macros ~ Delete Macro Dependencies
Views Tools Show/Hide Field, Record & Table Events Relationships
A A :
1 Data Type Description (Optional) E
Search... | === TE SR R
serch- 1P EMS“ inelD 'AutoNumber
Tables * || |MedicineName ‘Short Text
B thicustomers | |GenericName ‘Short Text
Strength ‘Short Text
B thiMedicines Form ‘Short Text
|- |UnitPrice _ Currency
B tblPrescriptionDet... | |stockQuantity 'Number
| |ReorderLevel 1Ngmlzer
B thlprescriptions SupplierlD Number
B tbisaleDetails [ I
B tbisales
B tisuppliers —
Queries 2 ) ) Field Properties





image7.png
FILE HOME  CREATE  EXTERNALDATA  DATABASE TOOLS DESIGN

= Insert Rows

I
B TN &
T EX Delete Rows

View  Primary Builder Test Validation g2 e ookups

Property Indexes Create Data Rename/

7 B & = £

Relationships ~ Object

- Key Rules Sheet Macros - Delete Macro Dependencies

Views Tools Show/Hide Field, Record & Table Events Relationships ~
A” Acc... @ « &5 tbiCustomers X

jh Data Type Description (Optional .
Search.. ol P! pHon{Op) )

CustomerID AutoNumber [
Tables 2|

| | CustomerName Short Text
£ tbicustomers | |DateOfBirth Date/Time
| |Phone Short Text

B tolMedicines | |[Email Short Text

Address Long Text
B tiprescriptionDet..

P
B tolprescriptions |||
P
B tbisaleDetails I
B thisales 1
B tolsuppliers = -
PP
Queries P Field Properties o
£ qryCustomerpresc. General Lookup
B agrylowstack
B gryMonthlySales
B qryprescriptions.  Afield name can be up to 64 characters long,
including spaces. Press F1 for help on field names.
B qryStockvalue
qryTopSellingMedi...





image8.png
FILE HOME  CREATE = EXTERNALDATA  DATABASE TOOLS DESIGN i @

BYN o B B 8 =5 B

View  Primary Builder Test Validation = Property Indexes Create Data Rename/  Relationships  Object

Modify Look .
- Key Rules  EAModify Lookups T o Macros = Delete Macro Dependencies
Views Tools Show/Hide Field, Record & Table Events Relationships ~
A A © B
Data Type Description (Optional A
Search.. 2l — A P plioni(Op ) [
|V PrescriptionID AutoNumber D
Tables * || |CustomerID Number
B tbicustomers | |lssueDate Date/Time
| | DoctorName Short Text
B tolMedicines Status Short Text
B thlPrescriptionDet... .
EH  thlprescriptions [
B tbisaleDetails [
B tolsales i
B tisuppliers —
Queries 2 Field Properties
qryCustomerPresc... || General Lookup
qryLowStock
qryMonthlySales
aryPrescriptionsi..  Afield name can be up to 64 characters long,
including spaces. Press F1 for help on field names.
qryStockValue
1 aryTopSellingMedi...





image9.png
FILE HOME  CREATE = EXTERNALDATA  DATABASE TOOLS DESIGN i M

7N 7 B 8 = B

Property Indexes Create Data Rename/  Relationships ~ Object

€= Insert Rows -

EX Delete Rows
View  Primary Builder Test Validation

-Q Modify Look >

- Key Rules  EAModify Lookups T Macros = Delete Macro Dependencies

Views Tools Show/Hide Field, Record & Table Events Relationships ~

A” Acc... ® « T3 tblPrescriptionDetails X

Field Name Data Type
Search... yel 7 o N P
|¥ | PrescriptionDetaillD AutoNumber
Tables * || |PrescriptionID Number
B tbicustomers | MedicinelD Number
| |QuantityPrescribed Number
B tbiMedicines Dosagelnstructions Short Text
FE tblprescriptionDet.. || |
p!
B thiprescriptions
p

B tbisaleDetails [

B tbisales ]

B tisuppliers I

pp

Queries & Field Properties

£ qryCustomerPresc.. || General Lookup

B grylowStock

B qryMonthlysales
The field description is optional. It helps you describe

9 qnPrescriptionsh.. the field and is also displayed in the status bar when
you select this field on a form. Press F1 for help on

descriptions.
B qryStockvalue
B qryTopSellingMedi...





image10.png
FILE HOME  CREATE  EXTERNALDATA  DATABASE TOOLS | DESIGN

% ? \ E@ €= Insert Rows :

SX Delete Rows
View  Primary Builder Test Validation

7y B 8 = B

Property Indexes Create Data Rename/  Relationships ~ Object

Modify Look .
- Key Rules  EAModify Lookups T o Macros = Delete Macro Dependencies
Views Tools Show/Hide  Field, Record & Table Events Relationships A
CECSL R T — E
Data Type Description (Optional 4
Search.. ollg Y P plion{Optional) ‘
|¥ SalelD ‘AutoNumber [
dsbles * || |CustomerID Number
B tbicustomers | PrescriptionID Number
| |saleDate Date/Time
B tbiMedicines TotalAmount Currency
thlPrescriptionDet...
B thiprescripti
thlPrescriptions [
B tiprescripti
B thisaleDetails i
E thisales i
B tisuppliers —
Queries & Field Properties
qryCustomerPresc.. || General Lookup
qryLowStock
1 qryMonthlysales
dypreGBGRNL  Afield name can be up to 64 characters long,
including spaces. Press F1 for help on field names.
qryStockValue
1 qryTopsellingMedi..





image11.jpeg
FILE HOME  CREATE  EXTERNALDATA  DATABASE TOOLS DESIGN

I RN 4 B A =5 B

View  Primary Builder Test Validation Property Indexes Create Data Rename/  Relationships  Object

2= Insert Rows e

2

2% Delete Rows
=& Modify Lookups

- Key Rules Sheet Macros = Delete Macro Dependencies
Views Tools Show/Hide Field, Record & Table Events Relationships ~
ST [ = W -
S, o i Data Type Description (Optional) -
L SaleDetaillD AutoNumber D
Izbles “ || saleld Number
B tblcustomers . MedicinelD Number
| QuantitySold Number
B tbiMedicines UnitPriceAtSale Currency

B thlprescriptionDet. . |

B thlprescriptions |
A thlsaleDetails
B thisales 1

B tbisuppliers =

Db 2~ R e




image12.png
FILE HOME | CREATE  EXTERNALDATA  DATABASETOOLS  FIELDS  TABLE

b /”‘D 3 cut Y 5| Ascending T Selection ~ F SNew 3 Totals 2 Replace [Calir (Detai) Tn -
il Eg Copy 1 7| Descending YT Advanced - Esave S Speling ., >GoTor
View | Paste oot painger | FIT 5 o o Y  Refresh } SR N eq- BT U AW B S
= SoRemove Sort ¥ Toggle Filter  pj~ X Delete More
Views Clipboard [ Sort & Filter Records Find Text Formatting n ~
A” Acc... @ « /E_E thiCustomers 5] tbIMedicines %\g thlPrescriptionDetails NE thlSaleDetails \{\E thiSales \{ 5 tbisuppliers ‘ ‘ X
B o m SupplierName - ‘ ContactName - | Phone | Email - Address ~ Click to Add -
Pfizer Inc. Michael Rodriguez  (212) 733-2323  supplier@pfizer.com 235 East 42nd Street, New York, NY 10017 |

Jables 2 || 2 Johnson & Johnson Sarah Thompson  (732) 524-0400 contact@jnj.com 1 Johnson & Johnson Plaza, New Brunswick,
B tblcustomers || 3 Merck & Co. David Chen (908) 740-4000 info@merck.com 126 East Lincoln Avenue, Rahway, NJ

[ 4 Cardinal Health Lisa Patel (614) 757-5000 procurement@cardinal.com 7000 Cardinal Place, Dublin, OH

tbiMedicines J 5 McKesson Corporation James Wilson (415) 983-8300 sales@mckesson.com 6555 State Hwy 161, Irving, TX
6 AmerisourceBergen Emily Davis (610) 727-7000 partners@amerisource.com 1 West First Avenue, Conshohocken, PA

tblprescriptionDet.. || (New)
thlPrescriptions

thlSaleDetails

thiSales

i i O i i i1

thlSuppliers





image13.png
FILE HOME | CREATE  EXTERNALDATA  DATABASETOOLS  FIELDS  TABLE

> Totals
¥ Spelling

Find
I More~

35 Replace
>GoTo~

[ Select ~

Find

[calibri (Detail

i

BIUA-¥-&- ==

Text Formatting

&~

E.

a

b/’ s X, Cut Y 2| Ascending ' Selection ~ @ = New
X4 <
T Eg Copy 4 7| Descending Y Advanced - Hsave
View Paste p Filter Refresh
2 ] Format Painter 2+ Remove Sort Y Toggle Filter | pj~ < Delete ~
Views Clipboard Sort & Filter Records
All Acc... @ «
Search.. 0
Tabl 3 =
i Atorvastatln 20mg
B tbicustomers Ibuprofen 200mg
4 Zyrtec Cetirizine 10mg
tbiMedicines 5 Amoxicillin Amoxicillin 500mg

i O O O O i

thlPrescriptionDet..

thlPrescriptions

thlSaleDetails

thiSales

thisuppliers

6 Metformin Metformin HCI ~ 1000mg
* (New)

Tablet
Tablet
Tablet
Capsule
Tablet

$45.50
$12.75
$19.99
$15.25
$9.80
$0.00

980
540
420
750

[¢)

] thiCustomers | 55 tbIMedicines
MedicmeNalv GenericName + | Strength Form UnitPrice  ~ StockQuantity ~ |Reorderlevel -
b S‘lh‘ﬁﬂ etaminophen E§ TEL'IE\: mﬁmﬁ

150
250
100
80
200
0

SupplierlD ~ Click to Add ~

ocu s wWwN R




image14.png
FILE HOME = CREATE  EXTERNALDATA  DATABASETOOLS  FIELDS  TABLE

o | X A i — P ab
'.? Y4 P & Cut Y 2| Ascending W Selection F =INew X Totals H] 2% Replace ‘Ca"bri s .|11
==L By Copy 4 7| Descending YT Advanced - Esave S Speling . >GoTo~
View Paste . Filter Refresh Find BIU A' aky Q'
= % W FormatPainter 5o Remove Sort Y Toggle Filter | o)~ X Delete - B More~ ¥ Select~ = “ =
Views Clipboard o Sort & Filter Records Find Text Formatting o
A” Acc... ® « 3 thlCustomers
Sean o + |CustomerName - ! DateOfBirth ~ ! Phone - 1 Email - ‘ Address - ECIick toAdd ~
= - iohnathan Smith 3/15/1985 (917) 555-1234 john.smith@email.com 123 Main St, Brooklyn, NY.
SRS e 2 Maria Garcia 7/22/1992 (310) 555-6789 maria.g@email.com 456 Ocean Ave, Los Angeles, CA
E5 tlcustomers 3 Robert Chen 11/5/1978 (312) 555-4321 rchen@outlook.com 789 Lake Shore Dr, Chicago, IL
4 Emily Johnson 1/30/1995 (713) 555-9876 emilyj@gmail.com 321 Pine St, Houston, TX
tbiMedicines 5 David Williams 9/12/1988 (602) 555-2468 dwilliams@yahoo.com 654 Desert Rd, Phoenix, AZ
6 Sophia Martinez 4/18/2000 (215) 555-1357 sophia.m@email.com 987 Liberty Ave, Philadelphia, PA

thlPrescriptionDet. (New)
thlPrescriptions

thlSaleDetails

thiSales

O O i O i

thlsuppliers





image15.jpeg
FILE HOME = CREATE  EXTERNALDATA  DATABASETOOLS  FIELDS  TABLE

b{ & Cut Y A| Ascending ¥ Selection - F =New X Totals 3ac Replace
— Eg Copy ¥ 7| Descending YT Advanced - =Hsave U Speling ., >GoTo~
View Paste " Filter Refresh in

g - Format Painter 2oRemove Sort Y Toggle Filter |z~ X Delete - B More ~ ¥ Select~
Views Clipboard ) Sort & Filter Records Find

|calibri (Detail i

BIUIA-%-B- =

Text Formatting

a

All Acc... @ « |[=5 Relationships |3 thiprescriptions
5 Pres nl - ‘Customer]D = ‘ R & ‘ e ——— ‘ T

Search...

— - 1) 2/5/2026 Dr. Amanda Peterson Fulfilled
iy ” 2 2/8/2026 Dr. Michael Lee Active
B tbicustomers 3 2/10/2026 Dr. Rachel Kim Fulfilled

4 2/12/2026 Dr. James Carter Active
6 2/18/2026 Dr. William Davis Active
thlPrescriptionDet.. || 4 (New) o
tblPrescriptions

tblSaleDetails

tblSales

i O O i i 1

thlsuppliers





image16.png
I HOME ~CREATE EXTERNALDATA DATABASETOOLS  FIELDS  TABLE
B X Cut 4 i h/ ion - = 2ac Repl
D/ X cu Y | Ascending 7 Selection @ =New X Totals H] ac Replace [ i (Detai) “[11

: Eg Copy 4 7| Descending YT Advanced - Esave S Speling ., >GoTo~
View = Paste . Filter Refresh Find BIU A. Lay Q .l =
. B Format Painter 5o Remove Sort Y Toggle Filter |z~ X Delete ~ FEIMore ~ R Select - = E
Views Clipboard o Sort & Filter Records Find Text Formatting 5
A” Acc... @ « 5] tbicustomers | 5] tbiMedicines | 53] tblPrescriptionDetails
Iseara, o [~ Prescriptionl ~ ‘ MedicinelD ~ ‘QuantityPres - ‘ Dosagelnstructions © ‘Click toAdd ~
= pou PRI | bletevery 6 hours asneeded |
2ues = 12 1 3 20 Take 1 tablet twice daily
B tbicustomers 13 2 4 60 Take 1 tablet twice daily
14 3 2 90 One tablet at bedtime
E tolMedicines 15 4 5 40 One capsule three times daily
16 5 6 60 One tablet twice daily with meals
B wlprescriptionDet.. || (New) 0 0 0
B thlprescriptions
B tbisaleDetails
B thlsales
B tisuppliers





image17.png
i

FILE HOME = CREATE  EXTERNALDATA  DATABASETOOLS  FIELDS  TABLE
o | pela A : e i ab
b Y D gg Cut Y 2| Ascending T/ Selection F =New > Totals H] 3ac Replace ‘Ca"bri (Detail
] Eg Copy 4 7| Descending  YTAdvanced - Esave U Speling ., >GoTor
View = Paste _ Filter Refresh Find BIU A.' aky Q'
.. ¥ Format Painter 4, Remove Sort ¥ Toggle Filter 1+ X Delete ~ EIMore - ¥ Select - L <
Views Clipboard o Sort & Filter Records Find
A” Acc... @ « 5 tblcustomers \ £ tblMedicines\i@ thlPrescriptionDetails \&E thSaIeDetails\iﬁ thisales
o o CustomerlID ~+ Prescriptionl ~ | SaleDate ~+ TotalAmoun' + Click to Add -
=
lables # 2 2/9/2026 $52.30
B tbicustomers 3 3 2/11/2026 $89.75
4 2/13/2026 $37.80
B tbiMedicines 5 5 2/13/2026 $45.60
6 2/19/2026 $28.99
thlPrescriptionDet... || (New) 0 0 $0.00

thlPrescriptions

thlSaleDetails

tblSales.

i i i i 1|

thlsuppliers

Text Formatting

[





image18.jpeg
HOME ~CREATE EXTERNALDATA  DATABASE TOOLS -H

u 7 - - % — S—
N ﬁ % cut 8l Ascending 'V Selection ‘ &) =N Tous H Replace i etaid O
v; N &5 Copy il %l Descending Yo Advanced + =Hsave 3 speling S GoTo~ "
ew | Paste iter res in .
= o 4, Remove sort W Toggle Filter a1+ X Delete ~ FI More - st B T U A~ -2

Views Clipboard 5 Sort & Filter Records Find

& Format Painter

Tex Formatting "

All Acc... © « || quem x
e P StockQuantity - ReorderLevel +

— o || Amoxicilin

e 100 150

B wicustomers ° °

B tbiMedicines
ES tiPrescriptionDet..
B3 biprescriptions
B tissleetails

B3 thisales

B isuppliers

Record W AlTorz vl Yeoriier

65° EBER O .. e e B N ™ O~ s U O OEER O\ e ma Sm





image19.png
T3 HOME CREATE EXTERNALDATA  DATABASETOOLS  DESIGN

g | = T\—,L-J +! | !x@uman +

Property Sheet

ZeInsert Rows  “IVInsert Columns = ]
E 7

s = @) Pass-Through % Delete Rows ¢ Delete Columns. S Table Names
View Run  Select Make Append Update Crosstab Delete Show Totals Parameters
- Table 1< Data Definition  Taple 5N Builder T Returr
Results Query Type Query Setup Show/Hide
All Acc.., © « || 3 aowstoa\
Search...
2 thlMedicines

Tables x .
B tbicustomers ? MedicinelD

MedicineName
B tiMedicines GenericName.

Strength
B tolprescriptionDet. Form

UnitPri
B thlprescriptions StockQuantity

ReorderLevel
B thisaleDetails SupplieriD
B thisales
B tisuppliers
Queries £

B ancustomerpresc.

1 ¥ - [StockQuantity |ReorderLevel

Table: | hiMedicines thiMedicines | thivedicines
) G Sort Ascending

HEm a a a m] O] m]
B ayTopselingMedi || Ctteria <{ReorderLevel

or:





image20.jpeg
FILE HOME = CREATE  EXTERNALDATA  DATABASE TOOLS

Ve X cut Y 4] Ascending Y Selection - F =New X Totals H]EL)(REP'“E Calibri (Detai) i
ey Eg Copy 4 7| Descending YT Advanced - =Hsave U Speling . >GoTo~
View  Paste ” Filter Refresh Find BIU Av“'”l.&.
- - FGrizt Pairiter 2oRemove Sort Y Toggle Filter oy~ X Delete - B More ~ ¥ Select - = #
Views Clipboard & Sort & Filter Records Find Text Formatting 5
All Acc... @ « i
e o StockQuantity ~ Reorderlevel -
== = Amoxicillin
apes - Lipitor 100 150
EH tbicustomers 0 0
A tbMedicines
B thlPrescriptionDet...
B thlprescriptions
B tblsaleDetails
B thisales
B tbisuppliers
Record: M+ |10f2 » kil T [[search
D S OLLLO = b
65° BR O . e 2 B N ™ = ma P O EBER O\ e wms  Su . 540PM




image21.png
{13 HOME CREATE EXTERNALDATA DATABASETOOLS  DESIGN

@ 1 @ 1 &l /| E !x @ Union Z=lnsert Rows  “§Insert Columns. z ”__'[7 roperty Sheet
5 > . & (© Pass-Through “x Delete Rows 3¢ Delete Columns 5 Table Names
View Run  Select Make Append Update Crosstab Delete Show % Totals Parameters
& Table b4 Data Definition | Typje N Builder 29 Return: |All |
Results Query Type Query Setup ShowHide

I aytopsalingMedicines |

All Acc... @ «

Search.. I - N
thiSaleDetails tblMedicines
Tables & . - -
A toicustomers @ SoleDetaild ? MedicinelD
SalelD MedicineName
E thiMedicines MedicinelD. GenericName
Quantitysold strength
T tblprescriptionDet. UnitPriceAtSale Form =]

0 wibrescriptions
B wisaleDetails
T thisales

A tisuppliers

Queries 2 |

 anCustomerpresc.

Field: ~ | Quantiysola

|
Table: | tbiMedicines tbiSaleDetails |
B aytonstock Sort: Descending |
Show: (-] a O 0 | @] =]
1 qyTopSellingMedi.. Criteria:

or:





image22.jpeg
FILE HOME = CREATE  EXTERNALDATA  DATABASE TOOLS

N 3 cut Y 4| Ascending Y Selection - F =iNew X Totals H] 25 Replace (Calibri -
oy Eg Copy 4 7| Descending YT Advanced - EHsave S Speling ., >GoTo~
View  Paste P Filter Refresh Find BIU A Lay Q P

= E Format Painter 4, Remove Sort Y Toggle Filter | o~ X Delete ~ EIMore~ 3 Select - = =

Views Clipboard " Sort & Filter Records Find Text Formatting

All Acc... © « || 5 auem
MedicineNar ~ -
Search... yel

Lipitor 45
Tables % | B lzyrec 30
B3 twicustomers Amoxicillin 25
Metformin 20
E tiMedicines Tylenol 15
Motrin 10

B thlPrescriptionDet...

[ ]

B thlprescriptions
B tblsaleDetails
B thlsales

B tisuppliers

»

Queries

g qrylowStock





image23.png
I HOME CREATE EXTERNALDATA  DATABASE TOOLS
- — = m
8| Ascending T Selection =INew X Totals H e Replace [

Mkl

a o o %l Descending  Y=] Advanced - v =HSave  Speling > GoTor .

lew | Paste i ilter efres| in LA B

p . < Format Painter 4. Remove Sort 'V Toggle Filter o~ XX Delete ~ FlMore > Nselect- B 7 U A~ -2

Views Clipboard 3 Sort & Filter Records Find Text Formatting 3

All Acc... ® « || ZF avcustomerprescriptionHistory

CustomerName ~ | IssueDate ~ Med

Search... o
Tables x - ; e
1 Johnathan Smith 2/5/2026 Motrin 20 Take 1 tablet twice daily

B thicustomers (New)

thiMedicines

thlPrescriptionDet...

thiPrescriptions

thiSaleDetails

i O O i

thisales

thluppliers
Queries P

1 gryCustomerPresc..
1 grylowstock

=31 gryTopSellingMed...





image24.png
HOME ~CREATE  EXTERNALDATA ~ DATABASETOOLS ~ DESIGN

m 1 @ Union F"  EcinsertRows  “4VInsert Columns F] Property Sheet
: - w 5 7
( Pass-Through Delete Rows 5 Delete Columns L [ Table Names.
View Run  Select Make Append Update Crosstab Delete Show & O Totals Parameters
3 Table b2 Data Definition  Tple i\ Builder i Return: All -
Results Query Type Query Setup ShowHide
All Acc... © « |5 ancustomerprescriptiontistory \
Search..
L thiCustomers thiPrescriptions thlPrescriptionDetalls thiMedicines
Tables N - - - l
T tbicustomers % Customerid ? PrescriptioniD Enter Parameter... ? MedicinelD
CustomerN CustomeriD MedicineN
ustomerame ustomer s icneName
B8 wiMedicines DateOfBirth IssueDate GenericName
Phone L DoctorName Strength
] tiprescriptionDet.. Email - Status Form |~
3 iPrescriptions
1 wisaleDetails
1 wisales
T isuppliers
Queries ®
A qrycustomerpresc. )
e Field: |CustomerlD CustomerName IssueDate Medici | Quantityprescri Dosagelnstructions
L Table: |tblCustomers thiCustomers thlPrescriptions thIMedicines | tblprescriptionDetails | tblPrescriptionDetails
Sort:
-5 qryTopsellingMedi.. Show: -] | -] -] ] | ] ] (@] m] @]
Critera: |[Enter Customer ID]
or:





image25.png




image26.svg
  


image27.png
I3 HOME CREATE EXTERNALDATA  DATABASE TOOLS

E ! @i;l l|-! /! E [xCDUmDn

DESIGN

<= Insert Rows  “fInsert Columns.

Property Sheet
> B B

5 @) Pass-Through S Delete Rows ' Delete Columns E Table Names.
View Run Select Make Append Update Crosstab Delete ow A Totals Parameters

N Table ¢ Data Definition  Tapje < Builder 1 Return: All

Results Query Type. Query Setup Show/Hide
All Acc... « || P aryPrescriptionsNotFulfilled
Search...

Ll thiCustomers thlPrescriptions
Tables 2 1L
? Customend  ~ | :
B ticustomers e _\_ 9 prescriptonid
DateOfBirth CustomeriD.
0 tbivedicines S IssueDate
Email DoctorName

T tiprescrprondec. Address < Status

0 tiprescriptions

T tolsaleDetails

E tisales

T sbisupplers
Queries ES

F aycustomerprese.. || <[] >
e Field: CustomerName  IssueDate DoclorName Status

T ant Table: [tbiCustomers tlPrescr thlPrescriptions blPrescriptions

Sort |
1 qryPrescriptionsi. s ) i ] ) ) @)
Criteia “Active”

S qryTopselingMedi. on

Ready

[iE]





image28.png
TN HOME CREATE  EXTERNALDATA  DATABASE TOOLS

t‘( ﬁ & Cut Y 5 Ascending V¢ Selection * @ =INew X Totals

Copy %| Descending Y= Advanced - EHSave 3 Spelling
View Paste " Filter res!
= . Format Painter 5, Remove Sort ¥ Toggle Filter |z~ X Delete - EIMore~
Views Clipboard n Sort & Filter Records

All Acc... © « || 3 aymescipiomnosaities

ind

23 Replace
>GoTo~
[} Select~

Find

Calibri ~[11
BI U A-Y-O&

Tert Formatting

a

Search. | Customertiame +| Issuebate - DoctorName - Status
Maria Garcia 2/8/2026 Dr. Michael Lee Active
Emily Johnson 2/12/2026 Dr. James Carter Active
E wicustomers Sophia Martinez  2/18/2026 Dr. William Davis _ Active

Tables ES

H tbiMedicines
H tblPrescriptionDet.
H thlprescriptions
3 twisaleDetails

E wisales

F wisuppliers
Queries &

B qcustomerpresc-
D aytowstock
D qypresciptionsh.

1 qyTopselingwed.

Record 1 [rof4

[ESIES Avy ||





image29.png
{13 HOME CREATE EXTERNALDATA DATABASETOOLS = DESIGN

E | @’r:—' +! /| @ @ Union EE Z=Insert Rows  “4“Insert Columns z ’F'—‘[?] PmpertyShee\

Pass-Through S Delete Rows ¥ Delete Columns {5 Table Names
View Run  Select Make Append Update Crosstab Delete 4 9 | Show X Totals Parameters
5 Table b Data Definition Taple N Builder T Return: All
Query Type Query Setup ShowHide -~
% [5 qryMonthlySales x
) thiSales thiCustomers C
&
LS ® CustomerlD. &
B s 2 saed _/_ P
Customerld DateOfBirth
B tiMedicines PrescriptioniD. Phone
SaleDate Email
& tolerescriptionDet TotalAmount Address ~
WiPrescriptions
B tiprescript
B isalevetils
B wisales
B tisuppliers
Queries &
& aycustomerpresc. |||
ﬂ Field: | CustomerName SaleDate | TotalAmount
ayLowstock =
Table:  tbiCustomers thisales. thiSales
&1 qryMonthlysales (] | ] [] (@] @] @] O @] (@]
3 Between #2/1/2026# And #2/28/2026#
1 qryprescriptionsn, or
3 qryTopSellingMedi...





image30.jpeg
HOME ~ CREATE  EXTERNALDATA  DATABASE TOOLS

& Cut A| Ascending Y Selection * ’; ENew X Totals H SacReplace (o .
| g RCoPY ey AL Descending T Advanced - ':s SHswe  Yopeling | > GoTor = -
. | . FormatPainter 4, Remove Sort Y Toggle Fiter gy~ X Delete - ElMore~ Bseect- BT U A Q-
Views Clipboard i Sort & Filter Records Find Text Formatting i

All Acc... @ « | = aymonthiysales

Bl 5| Costomerame «| SoleDate - TotalAmour -

Johnathan Smith 2/5/2026 $68.45

s * | Maria Garcia 2/9/2026 $52.30
B wicustomers | Robert Chen 2/11/2026 $89.75
| Emily Johnson 2/13/2026 $37.80

B tiMedicines | David Williams 2/13/2026 $45.60
‘Sophia Martinez 2/19/2026 $28.99

EH tblPrescriptionDet..
B tblPrescriptions
B tbisaleDetails
B toisales

B tisuppliers
Queries 2

B aryCustomerpresc..
B qyLowstock

B qyMonthlySales

B8 qryPrescriptionsN...





image31.png
G HOME CREATE EXTERNALDATA DATABASETOOLS = DESIGN

BlESHEBE K- B

@ Pass-Through

= Insert Rows  “$*Insert Columns
2X Delete Rows 3 Delete Columns

Z E’ [E Property Sheet

5 Table Names

View Run  Select Make Append Update Crosstab Delete Show & T Totals Parameters

2 Table b Data Definition  Toble 5N Builder T Return: All ]

Results Query Type Query Setup Showjride ~
All Acc... @ « [5 gStockValve 2
Search..

o tbiMedicines C

Tables y

GenericName | ©
B thicustomers Strength

Form
B tbiMedicines UnitPrice

StockQuantity
B tolprescriptionDet. Reorderlevel ¥
B wiprescriptions
B tisaleetails
B tbisales
E isuppliers
Queries S -
& aycustomerpresc.. |[ <[] ’

T T
Field: MedicineName Unitprice: StockQuantity StockValue: [UnitPricel[StockQuantity]
B aylowstock : T
Table: tlMedicines thiMedicines | tbiMedicines
Sort | |
&1 qryMonthlysales Showe [*] a | a a | 0
Criteria:
A qryprescrptionsh. or
B qyStockvalue
3 qryTopsellingMed..
1 >





image32.png
HOME CREATE  EXTERNALDATA  DATABASE TOOLS

L‘!:’ ﬁg{icm

Eg Copy

Sl Ascending T Selection ~
%! Descending T2 Advanced ~

A =New X Totals

Hsae ¥

% Speling

res
8, Remove Sort Y Toggle Filter | o~ )X Delete - E More -

Records

Yy
H SacReplace | i Detai)
2 GoTo~ -

Find N Select- B 1 U AW D

Find

I

Text Formatting

View BB ¢ ot e | 7

Views Clpboard s SortésFiter

All Acc... @ « | asiocvalue

Search.. -

— f Tylenol $8.99

ames. Lipitor $45.50

A wicustomers Motrin $12.75
Zyrtec $19.99

& tbivedicines Amoxicillin $15.25
Metformin $9.80

EH iprescriptionDet..
FH tlPrescriptions
B thisaleDetals
B thisales

EH tbisuppliers
Queries &

) grycustomerpresc.
2 antowstock
A qryMonthiySales
2 ayrescriptions..
2 aystockvalue

3 qryTopsellingMedi..

UnitPrice ~ StockQuantity = StockValue -

12500  $112,375.00

100 $4,550.00
980 $12,495.00
540 $10,794.60

50 $762.50
750 $7,350.00





image33.png
Fle ~Home Create ExternalData DatabaseTools Help TableFields Table O Tell me what you wantto do

O e

NIEE

View B
N "
Views Clpboara

All Access Obj...@ <

Searcn 9

Tables ~

thlCustomers

thlMedicines

thlPrescriptionDetails

thlPrescriptions
thlsaleDetails
tolsales

i e

tiSupplers
Queries ~
anyCustomerPresciptonti
anylowstock
ayMonthlySales
anyPrescriptonsNotFufled
anStockValue

GGG GG

qryTopSellingMedicines.

5

A % . =
Ascendin Selection New Totals
? 2l 9 ’E% (= z
i Bl Descending R Advanced~ | S Wswe % Speling
20 7 v et~ [ Morew
sort & Fier Records

iMedicines X

MedicinelD - |MedicineNam - | GenericName - | Strength -|  Form

Find

= GoTo~

B select-
Find

|Calibri (Detail)

B

I

UlA~

B
2

Text Formatting 5

UnitPrice | StockQuantit: - [ReorderLevel -

1 Tylenol Acetaminophen  500mg Tablet $8.99 12500
2 Lipitor Atorvastatin  20mg Tablet $45.50 100
3 Motrin Ibuprofen 200mg Tablet $1275 980
4 zyrtec Cetirizine 10mg Tablet $19.99 540
5 Amoxicillin  Amoxicillin s500mg capsule $15.25 50
6 Metformij 2 1 o
7 Test Medi Microsoft Access X

(New)

A\ vou ot o cange s ecors ecauses et ecorais reauires e isoppers

300
150
250
100

80
200

| Suppled < ek 0244 -

FEAFS PN

99|





image1.png
FILE HOME = CREATE

EXTERNAL DATA

DATABASE TOOLS

DESIGN

i 3 Cut W 4lAscending T Selection j SNew 3 Totals [; g 23 Replace
| T. L] (.
; L] B2 copy U 7| Descending T Advanced Bsave S spelling | o S GoTo
View | Paste Filter 2 Refresh Find i BI U A-W.8
Format Painter 5, Remove Sort 'Y Toggle Filter | pj~ X Delete ~ [ More Select

Views Clipboard r, Sort & Filter Records Find Text Formatting A~
All Acc... ® « =5 Relationships x
Search.. L . ; s " ;

thiSuppliers tbiMedicines tbiCustomers thIPrescriptions thIPrescriptionDetails C
Tables & - . . — — . — -

% supplierld 3 MedicinelD af — % customeriD % PrescriptioniD —\ % PrescriptionDetaillD

B tbicustomers SupplierName MedicineName /_ CustomerName CustomeriD = PrescriptioniD

ContactName GenericName DateOfBirth IssueDate ===z MedicinelD
B tbiMedicines Phone Strength Phone DoctorName QuantityPrescribed

Email Form Email Status Dosagelnstructions
B tblPrescriptionDet. Address UnitPrice o Address

thlPrescriptions
tblSales tblSaleDetails
thiSaleDetails .
SalelD SaleDetaillD

CustomeriD =
ZH thisales 23 e S b

PrescriptioniD. MedicinelD

SaleDate QuantitySold
B tisuppliers "y

TotalAmount

UnitPriceAtSale





