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// Point is automatically dropped here

’

// Owning a file handle
8 - open )?;

// When “file® goes out of scope, it's automatically closed




// File has no close() method!
// The way to close it is to drop it
8 - open )?;

// File is automatically closed when dropped

b

Borrow the point

{

(& ) 1/
// Point is still owned here
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// Borrow starts

// ERROR: Can't drop while borrowed
// Borrow ends

// 1. Takes ownership - decoupling
( : .
// Caller gives up all control

}

// 2. Borrows file, owns data - mixed approach
( : : : ) A
// Caller keeps file, gives up data

}

// 3. Borrows everything - tight coupling
( : l

// Caller retains all control




// Simplified mutex implementation
<y =0

< >,

// locking machinery

<IN
(& ) -> <> {
// Acquire lock from 0S
{ : }

(& ) A
// Unlock the mutex




> A
(& ) -> {

// SAFETY: We hold the lock, so we have exclusive access

mut  self mutex data get




6. If using unsafe, what's my safety argument?

Encapsulation Strategy

e Hide internal management details

» Provide safe interfaces

» Use ownership to model resource lifecycles

o Leverage the type system to prevent invalid states

e Compartmentalize unsafe code

Conclusion

Rust's advanced features work together to enable reliable software architecture:

o Ownership manages resource lifecycles automatically

» Borrowing provides controlled access with compile-time verification
« Interior mutability enables sophisticated concurrency patterns

» Unsafe allows system-level programming within safe boundaries

« Strong encapsulation hides complexity behind safe interfaces

The key insight is that these aren't just memory management features - they're tools for building
better software architecture that prevents bugs through design rather than testing.

Understanding these concepts deeply allows you to leverage Rust's full power for building reliable,
efficient systems that scale with complexity.



