Database Programming 1
Topic 1 Student Notes

From a Business Event to a Data Plan
Database planning begins with understanding how a business works. This topic introduces the concepts used to identify relevant facts, organise data and describe business rules before designing a relational database.

1 Databases and business needs
A database is an organised collection of related data for a particular purpose. A database management system or DBMS is software used to store, protect, change and retrieve that data. PostgreSQL, MySQL and Microsoft SQL Server are examples of DBMS software.
An application uses a DBMS to access the database. A well-designed database helps maintain consistent facts, control changes and support reliable decisions.
Disconnected files or shared spreadsheets can introduce duplicate information, conflicting copies, accidental deletion and problems when several people make changes at the same time.
2 Considering storage needs
Storage decisions depend on the purpose of the data and the business requirements. Different kinds of information may have different needs.
	Category
	General meaning

	Relational core
	Connected, lasting business facts that must follow shared rules and remain consistent.

	Possible supporting store
	An optional store for temporary, frequently accessed or specialised data.

	Needs more requirements
	Information whose storage needs cannot yet be decided confidently.



Consider how long data must be kept, how often it changes, how it connects to other facts and what would happen if it were lost or incorrect. A separate supporting store is not automatically required.
3 Analysing a business event
A business event is an action or occurrence relevant to the organisation. Following its steps helps identify what the system needs to know and how information changes.
At each step, distinguish between reading existing information, creating a new record or event, and updating an existing fact. A single step may involve more than one of these actions.
Identify who or what performs the action and which facts it depends on. Do not assume that a described event has already been saved in the available data.

 4 Transactions and ACID
A transaction groups database changes into one unit of work. Transaction management controls whether those changes are accepted or undone when the work cannot be completed.
· COMMIT accepts the changes made by a transaction.
· ROLLBACK undoes the changes made by a transaction.
· ACID describes four properties of reliable database transactions.
	Property
	Meaning

	Atomicity
	The transaction is completed as a whole or its changes are undone.

	Consistency
	The transaction preserves the rules and constraints defined in the database.

	Isolation
	Concurrent transactions are controlled so that unfinished work is not treated as committed.

	Durability
	Committed changes remain saved, including after a restart.



These properties address different concerns. Applying them requires suitable database rules and transaction handling; a DBMS cannot infer every business requirement on its own.


5 PostgreSQL and pgAdmin
PostgreSQL is the DBMS used in this course. It is free and open source and supports relational databases, SQL, integrity constraints and transactions. The main SQL principles transfer between database systems, although some syntax and functions differ.
pgAdmin is a tool for connecting to PostgreSQL, managing databases and running SQL. PostgreSQL stores and manages the data; pgAdmin provides an interface for working with it.
Install the course software as directed by the lecturer. To connect, use the correct server address, port, database name, username and password. After connecting, use the Query Tool for the practical work.
6 Data inventories and identifiers
A data inventory lists the specific facts needed to support a business event. Use clear, precise names so that different readers understand each fact in the same way.
The inventory is an early planning stage. It does not decide the final tables or where every attribute belongs. Those decisions follow from further analysis.
An identifier or ID provides a stable way to distinguish one record from another and link related records. Descriptive information may change or be shared by different records, so it may be unsuitable as an identifier. Formal primary key and foreign key choices are covered later.
7 Reviewing facts and requirements
Check the proposed facts for clarity, repetition, sensitivity and whether they are calculated from other information.
	Field quality issue
	Meaning

	Vague
	The name or description is too broad or open to different interpretations.

	Duplicate
	The same fact is unnecessarily repeated, creating a risk of conflicting copies.

	Sensitive
	The information needs appropriate protection and a clear reason for being retained.

	Derived
	The information is calculated from other facts rather than recorded directly.



Business requirements help determine whether the inventory is sufficient. Consider whether the system must handle repeated information, changing facts, retained history or future reports. A requirement may reveal that the data plan needs further development.
8 Entities attributes records and values
Once the facts are understood, they can be organised into meaningful groups.
	Term
	Meaning

	Entity type
	A category of business object or thing about which data is stored.

	Record
	One stored instance of an entity type.

	Attribute
	A single named fact that describes an entity.

	Value
	The actual content stored for an attribute in a particular record.



Keep these levels distinct when describing data. Naming an entity type identifies a category; identifying a record refers to one instance; naming an attribute describes a fact; giving a value supplies its content.
9 Relationships and business rules
A relationship describes how entity types are connected. Each relationship must be read in both directions.
· Minimum participation states whether a related record is optional or required.
· Maximum participation states whether at most one or many related records are allowed.
Common combinations are zero or one, exactly one, zero to many, and one to many. Determine the combination separately for each direction from the business requirements.
A generic rule can be written as: One A may or must relate to [minimum and maximum] B records. Write a second rule starting with one B and describing its relationship to A.
Check whether a rule applies at a particular stage or over the full lifecycle. Use the requirements to justify the rule; a small sample of records may not show every permitted situation.
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