





Exploring Vec and RawVec Concepts

This program demonstrates the allocation mechanics of Vec:
- Growth strategies and capacity changes

- Zero-sized type handling

- Drop behavior for collections

- Memory layout inspection
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Section 1: Vec memory layout
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Section 2: Growth strategy observation
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Section 3: Zero-sized types
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Section 4: Drop behavior
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Section 5: Capacity vs Length
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Section 6: Initial allocation sizes
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Demonstrates Vec's memory layout on stack and heap
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// Vec is always 24 bytes on 64-bit (ptr + len + cap)
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// The heap allocation depends on capacity and element size
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println! " Pointer to heap: {:p}" println! " Length: {}"
println! " Capacity: {}" println!
fn explore_growth_strategy
println! "--- 2. Growth Strategy Observation ---\n" let mut Vec u64
Vec let mut 0 println! "Pushing elements and tracking
capacity changes:\n" println! "{:>6} {:>10} {:>10} {:>15}" "Push#"
"Length" "Capacity" "Reallocated?" println! "{}" "-" ) for
in 1 33 let if
ES™ else
o if
4 println! "{:>6} {:>10} {:>10}
{:>15}" println! "\n-
Capacity doubles: 4 - 8 - 16 » 32 > 64" println! "-» Only ~5 reallocations
for 33 elements (amortized 0(1) push)\n"
fn explore_zst_vec println! "--- 3. Zero-Sized Type Vec ---\n"
let mut Vec Vec println!

“Vec<()>::new():' println! " Length: {}" println! "
Capacity: {} (usize::MAX for ZST)"
for in © 1_000_000 println!
“\nAfter pushing 1,000,000 units:" println! " Length: {}"
println! " Capacity: {} (still usize::MAX)" println! " Heap
memory used: O bytes" struct Empty let
println! "\nLayout for Empty struct: size={},
align={}" let Vec vec!
println! "Vec<Empty> with 3 elements: cap = {}"
println! fn
explore_drop_behavior println! "--- 4. Collection Drop Behavior ---\n"
struct Noisy u32 impl Drop for fn drop mut self
println! " Dropping Noisy({})" self @ println! "Creating
Vec<Noisy> with 3 elements..." let vec! 1 2
K} println! " Vec created with len={}, cap={}"
println! " Dropping Vec..." println! " -
Elements dropped in order, then memory freed\n"
println! "Pop behavior:" let mut vec!
10 20 println! " Created Vec with Noisy(10),
Noisy(20)" let println! " After pop: len={}
popped value exists" println! " Dropping popped value..."
drop println! " Dropping remaining Vec..." println!
fn explore_capacity_vs_length
--- 5. Capacity vs Length ---\n"
let mut Vec i32 Vec 10 println!
"Vec::with_capacity(10):" println! " Length: {} (no elements yet)"
println! " Capacity: {} (space allocated)"

1, 2, & println! "\nAfter pushing 3
elements:" println! " Length: {}" println! " Capacity: {}
(unchanged) "

println! "\nAfter popping 2 elements:" println! " Length: {}"
println! " Capacity: {} (still 10!)"

println!

println! "\nAfter
shrink_to_fit:" println! " Length: {}" println! " Capacity:
{} (shrunk to fit)"
1 2 3 4 5 let
println! "\nAfter clear:" println! Length: {} (all elements gone)"
println! " Capacity: {} (memory still allocated)"
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min_non_zero_cap behavior 0O A (

); // The stdlib uses min_non_zero_cap to avoid
tiny allocations: // - 8 for size 1 (bytes) // - 4 for size <= 1024 /] -
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