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�  Encapsulation of Logic
A stored procedure bundles multiple SQL statements into one reusable unit.

Instead of writing the same INSERT + UPDATE + SELECT combination again and again, you write it once inside
a procedure.

👉 Makes code cleaner 👉 Reduces repetition 👉 Easier to maintain

�  Improved Performance
Procedures execute on the database server, reducing network traffic.

For example:

❌ Without procedure Application sends 5 separate SQL commands → 5 network trips.

✅ With procedure Application sends one CALL → everything executes inside the database.

This improves speed for large operations.

�  Atomic Operations (All-or-Nothing Execution)
Stored procedures can manage transactions internally:

BEGIN 
   INSERT... 
   UPDATE... 
   DELETE... 
COMMIT; 

If something fails → ROLLBACK everything This ensures data consistency and integrity.

�  Better Security
You can restrict access so users call procedures without touching tables directly.

Example: User can call process_payment() but cannot run UPDATE payment.

Benefits:

✔ Prevents accidental data modification ✔ Protects sensitive tables ✔ Enforces business rules

�  Reusability and Standardization
One procedure can be used by:
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Web applications
Desktop applications
Other databases
APIs
Reporting tools

Everyone uses the same logic → consistent results.

�  Reduced Application Logic
Procedures allow you to move logic from the app into the database.

Example:

Instead of writing business rules in Python/PHP/Java, you put them in a PostgreSQL procedure.

This:

✔ Simplifies application code ✔ Makes logic easier to update ✔ Avoids re-deploying apps

�  Supports Complex Operations
Procedures allow:

Loops
Conditions
Variables
Exception handling
Multiple SQL commands

Something you cannot do easily with one simple SELECT/UPDATE.

�  Logging and Auditing
Procedures can automatically:

Record who made changes
Insert logs into audit tables
Generate activity reports

All without changing application code.

�  Better for Bulk Operations
For example:

Processing monthly invoices
Updating thousands of rows
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Running maintenance jobs
Batch importing data

Stored procedures run these operations more efficiently than executing thousands of individual SQL
commands.

🟦 Summary Table

Feature SELECT/INSERT/UPDATE/DELETE Stored Procedures

Reusable logic ❌ No ✔ Yes

Multi-step operations ❌ Hard ✔ Easy

Performance ⚠ Medium ✔ Faster

Security control ❌ Weak ✔ Strong

Error handling ❌ None ✔ TRY/CATCH

Transaction control ❌ Limited ✔ Full

Business rule enforcement ❌ Manual ✔ Centralized

Network trips ❌ Many ✔ One
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