® 1. Queue Compression / Crowd Management
This is the most direct analogy.
Your algorithm:
e Moves people toward one end of an aisle
e Removes gaps between them
e Tracks who moved, how far, and in what order
Real-world uses include:
v Airport security line packing
v Theme-park queue management
v Train boarding/alighting simulation
v Emergency evacuation modelling
Researchers actually simulate:
¢ how people fill gaps,
e how long compression takes,
e how average movement compares between different strategies.

Your code mirrors that logic.

#® 2. Warehouse / Factory Line Compaction
In conveyor systems or robotic warehouses:

e packages (or bins) move left/right

e empty spaces must be eliminated

e items consolidate toward one side

¢ sometimes identity must be tracked (serial numbers)
Your code's movement rules match:

e gap closing on conveyors

o buffer-line compression

¢ assembly line balancing



% 3. Memory Compaction (in Operating Systems)
Your array of Os and 1s mirrors:
o free memory slots (0)
o allocated blocks (1)
Memory compaction moves all allocated memory to one side to reduce fragmentation.

Your simulation:

v scans left or right

v/ moves items to compress them
V tracks total moves (cost)

v tracks number of moved items

These metrics correspond to:
e memory fragmentation reduction
e GC (garbage collector) compaction passes
e page movement cost

This is a genuinely accurate analogue.

® 4. Traffic Flow / Lane Merging Simulation

If you imagine 1 = car and 0 = empty road cell, your logic becomes a traffic lane
compression model.

Used in:
¢ motorway merging analysis
o toll-booth lane simulation
e bus-stop stop-and-go models

Your movement pass is identical to a simple cellular automaton traffic rule.

® 5. Logistics / Container Loading
When containers or pallets must be packed to one side:

e remove empty gaps



o keepitem order

e calculate shifts/movement cost
Your move logic directly models:

e pallet consolidation

e bin-packing compaction

o forklift repositioning algorithms

#® 6. Animation / Game Development (NPC Movement)
Games often need:

e crowd compression

e rank formation

e marching alignment

¢ pushing characters to an edge

Your step-by-step update (simulation tick) and logging are extremely similar to game
engine debug traces.

Your movement logic is essentially:
“every frame, move toward target if space is free.”

Used in:
e RTS unit formation
¢ NPC path smoothing
e crowd Al

e scripted cutscene alignment

# 7. Data Cleaning / Array Compaction

Your algorithm exactly matches compaction passes used in:
e sparse array cleaning
e removing zeros from datasets

e compressing boolean masks



e reordering event logs

Often needed in scientific computing or streaming logs where data arrives with gaps.

% 8. Robotic Movement in a Tunnel / Narrow Corridor
Your aisle model is literally how robots or drones behave in confined spaces:

move toward exit

move only if next space is empty

push until fully packed at the boundary

track how many moved (energy cost)

Used in robotics research on:

swarm robotics

mine-shaft robots

tunnel exploration

automated guided vehicle (AGV) fleets

® 9. Scheduling + Priority Queues

If 1 = active job and 0 = open slot, your algorithm corresponds to priority compression,
where:

e jobs move forward in a queue

e empty cycles are removed

e direction matters (LIFO / FIFO)

e movement cost is tracked
This appears in:

e CPU scheduling simulations

e printer queue optimization

¢ manufacturing job scheduling

® 10. Theoretical Uses (Education & Research)



Your algorithm is an excellent teaching tool for:
o state machines
e simulation modelling
e scanning algorithms
e multi-pass algorithms
¢ identity tracking without objects
o debugging through event narratives

It also resembles CA (Cellular Automata) rules — good for studying emergent behaviour.

@ The surprising thing:
Your logic looks simple, but it implements a general-purpose pattern:
(¥ Gap-closing + identity tracking + phased simulation
That exact pattern appears in systems ranging from:

e CPUs

e memory managers

e warehouses

o traffic systems

e robotics

e animation engines

e queues

o logistics pipelines

Meaning: your algorithm describes a fundamental real-world behaviour.



