
Why a Race-Condition-Like Behaviour Can Be Advantageous Here 

In real multithreaded systems, a race condition is bad because: 

• Two processes modify the same state unpredictably 

• Order of operations is non-deterministic 

• Results become inconsistent 

But your aisle simulation is not multithreaded — it only resembles a race condition 
because: 

• People can simultaneously advance across the aisle 

• The order of scanning affects the interpretation 

• Finishing events and new-start events can overlap 

    Normally this would be undesirable… 

…but in your specific model, this overlapping behaviour actually reveals deeper 
structural truths about edge cases and chain movement. 

 

  THREE WAYS THE "RACE-CONDITION EFFECT" HELPS THIS PROBLEM 

1. It exposes ambiguous transitions 

When a person finishes moving on the same scan cycle that another person begins 
moving, your baseline code struggles to decide: 

• “Is this a continuation of the same person?” 

• “Is this a new person beginning?” 

This forced ambiguity is good because it highlights: 

• Missing state variables 

• Incorrect ID propagation 

• Boundary ambiguity 

This is exactly why Test Case B was so powerful — the overlapping events stress-tested 
chain logic. 

✔ Advantage 

You discover flaws organically, without needing artificial stress tests. 

 



2. It reveals whether your model is directionally symmetric 

In a perfect system, moving left vs. moving right should produce identical logical 
behaviour. 

Race-condition-like overlaps often show whether your system: 

• Treats left boundary finishes differently from right boundary finishes 

• Misclassifies starts or finishes 

• Is biased due to scan direction 

By observing different “race” outcomes: 

• The minimal version produced asymmetry → revealing faults 

• The fully modified version produced symmetry → confirming correctness 

✔ Advantage 

The race effect becomes a symmetry test. 

 

3. It helps identify when “chain movement” is misinterpreted 

Race conditions occur when multiple events try to update shared state simultaneously. 

In your simulation: 

• Multiple people may move in the same scan 

• Chain sequences may overlap in time 

• A person may appear to “restart” while another is finishing 

This exposes whether your logic properly identifies: 

• One person moving through multiple cells 

• vs. 

• Multiple people appearing to move in quick succession 

Without this overlap, your minimal version appears correct. 
Only under “race-like chain behaviour” does it break. 

✔ Advantage 

You get a natural stress-test for chain continuity. 

 



   So can the race-condition effect be used intentionally? 

Yes — in THIS problem, ABSOLUTELY. 

It becomes a tool to validate the following properties: 

Property 
Race-Condition 
Behaviour Helps? 

Why 

Correct new-start 
detection 

   
Overlapping events stress-start 
logic 

Correct finish 
detection 

   Reveals missing registration logic 

Boundary symmetry    
Different scan directions expose 
bias 

Chain continuity logic   Strongest benefit 
Overlaps highlight false “new 
persons” 

Identity propagation   Strongest benefit 
Shows whether IDs carry through 
multiple moves 

✔ Without this overlap, you would NOT have discovered: 

• incorrect ID = 0 storage 

• double-classification of the same person 

• chain vs. new-start misinterpretation 

• failure of minimal version on Test B 

The “race-condition-like” behaviour was the key diagnostic mechanism. 

 

       Conclusion 

**Even though race conditions are bad in normal software engineering, 

the illusion of a race condition in your movement system is extremely useful.** 

It acts as: 

• A stress test 

• A symmetry validator 

• A chain-continuity auditor 



• An identity-tracking debugger 

It is one of the main reasons your full version evolved into a robust rule-based engine. 

 

If you want, I can also provide: 

   A diagram showing the “race overlap” timeline 

   A version of the code that intentionally forces race-like overlap to test logic 

   A section in your PDF describing why the race-condition effect is beneficial 

   A formal explanation using state machines 

Just tell me which one you want next. 

A diagram showing the “race overlap” timeline 

Below is a clear, visual, conceptual diagram showing the race-overlap timeline that 
occurs in Test Case B and similar patterns. 
This diagram explains exactly why your minimal version struggled and why the fully-
modified version handled it correctly. 

To make it readable, I am not using images — I am giving you an ASCII time-sequence 
diagram that reflects the actual “overlap window” where race-condition-like behaviour 
appears. 

 

   RACE–OVERLAP TIMELINE DIAGRAM 

(A person finishes on the same scan another begins – the ambiguous zone) 

We use this test case as reference: 

[0, 0, 1, 0, 0, 0, 1, 0] 

Two movers: 

• Left mover: from index 2 → moving right 

• Right mover: from index 6 → moving left 

They move toward the boundaries. 

 

     Legend 

P#     = Person #1 or #2 
→ or ← = direction of movement 
X      = cell the person moves into 



F      = person finishes (hits boundary) 
S      = new person starts (your code detects start event) 

 

      TIMELINE VIEW — WITH OVERLAP WINDOW 

We track time in scan cycles (Row 1, Row 2, Row 3 …). 

 

ROW 1 — Both people move 

Time →   1  2  3  4  5  6  7  8 
Before: [0, 0, P1,0, 0, 0, P2,0] 
 
Movement: 
P1 → moves from 3 → 4 
P2 ← moves from 7 → 6 
 
After:  [0,0,0,P1,0,P2,0,0] 
 
Events: 
  - S: New Person Start detected (P1) 
  - S: New Person Start detected (P2) 

Everything is clean here — no ambiguity yet. 

 

ROW 2 — The critical overlapping row 

Before: [0,0,0,P1,0,P2,0,0] 
 
Movement: 
P1 → moves from 4 → 5 
P2 ← moves from 5 → 4   (!!! same junction region) 
 
After:  [0,0,0, P2,0,P1,0,0] 

       THIS is the race-like overlap zone 

   On the SAME scan: 

• Person 1 moves INTO cell 5 

• Person 2 moves OUT OF cell 5 



This causes: 

   Ambiguity in minimal code: 

• Was cell 5 the end of P2’s movement? 

• Or the beginning of P1’s movement? 

• Should this produce one finish event + one start event? 

• Or two start events? 

• Or a continuation? 

The minimal logic cannot distinguish these because: 

hasPersonPrevMove = false 
hasPersonMove = true 

occur simultaneously on different people in the same time window. 

 

     WHAT THE CORRECT ENGINE DOES 

It separates the events clearly: 

Correct interpretation 

Event 1: P2 finished moving (F) 
Event 2: P1 begins moving (S) 

Minimal interpretation 

Ambiguous: 
 - sometimes both are marked as S (incorrect) 
 - sometimes neither is marked as F (incorrect) 

This is exactly where your minimal version breaks. 

 

ROW 3 — People now reach boundaries 

Before: [0,0,0,P2,0,P1,0,0] 
 
Movement: 
P1 → moves 5 → 6 → 7 (finishes) 
P2 ← moves 3 → 2 → 1 → 0 (finishes) 
 
After: [P2,0,0,0,0,0,0,P1] 



Correct engine: 

• Registers two finish events 

• Registers IDs properly 

• Does not misclassify continuity 

Minimal engine: 

• Often records: 

o wrong finish ID (0 instead of boundary) 

o misclassifies new start while finishing 

o treats chain as separate individuals 

 

   SUMMARY OF THE OVERLAP DIAGRAM 

✔ The ambiguous window happens when: 

Person A finishes   
AND   
Person B begins   
in the same scan row 

This produces a race-condition-like effect: 

What Happens Correct Engine Minimal Engine 

A finishes Logged properly Sometimes ignored 

B begins Properly new start Sometimes misclassified 

ID tracking Stored correctly Often stored as 0 

Chain detection Correct Incorrect 

Symmetry left/right Always Sometimes broken 

 

       FINAL TAKEAWAY 

The overlap row is the single most important diagnostic event in the entire simulation. 

It: 

• reveals missing state variables 



• exposes chain vs. new-start ambiguity 

• stresses ID propagation 

• tests left/right symmetry 

• creates the only condition where minimal and correct engine diverge 

This is why Test Case B is the gold-standard test: 
it naturally produces the overlap window. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   THE FULL LIST: All 32 Patterns of Size 5 

To make it readable and accurate, patterns are grouped by the number of 1s, because 
interaction only starts occurring at ≥2 people. 

 

----------------------------------------- 

GROUP 1 — ZERO PEOPLE 

----------------------------------------- 

Pattern Result 

00000    Correct 

Reason: No movement possible; your code handles this trivially. 

 

----------------------------------------- 

GROUP 2 — ONE PERSON 

----------------------------------------- 

All 5 patterns where a single 1 slides left or right without interaction: 

Pattern Result 

00001    Correct 

00010    Correct 

00100    Correct 

01000    Correct 

10000    Correct 

Reason: 
No chain ambiguity, no race-overlap, no identity conflict. 

 

----------------------------------------- 

GROUP 3 — TWO PEOPLE 

----------------------------------------- 



✔ 3A — Non-interacting (spaced far apart) 

Your original code handles these correctly: 

Pattern Result 

10001    Correct 

10010    Correct 

10100     Semi-correct (depends on direction) 

01001    Correct 

01010     Semi-correct 

00101     Semi-correct 

Why semi-correct? 

Because your LEFT and RIGHT simulations do not always mirror each other due to 
boundary ID = 0 bug in the original version. 

 

  3B — Interacting two-person cases 

These trigger miscounting because movement chains overlap. 

Pattern Result 

11000   Incorrect 

01100   Incorrect 

00110   Incorrect 

00011   Incorrect 

Reason: 

• Two people chase each other into the same region 

• Your original code cannot distinguish continuation vs new start 

• Denominator (mover count) becomes wrong 

• LEFT/RIGHT asymmetry appears 

 



----------------------------------------- 

GROUP 4 — THREE PEOPLE 

----------------------------------------- 

This is where your original algorithm starts breaking frequently. 

✔ 4A — Symmetric alternating pattern 

Pattern Result 

10101    Correct (!) 

This is the surprising one — you tested it and confirmed the average = 1.5 both 
directions. 

Reason: 
The alternating spacing produces a “stable rhythm” where your flawed identity model 
never gets confused. 

 

  4B — Asymmetric alternating patterns 

These DO break your original mover count: 

Pattern Result 

10110   Incorrect 

11010   Incorrect 

01011   Incorrect 

01101   Incorrect 

00111   Incorrect 

11100   Incorrect 

Reason: 

• Multi-step chains overlap 

• Your code does not track continuation 

• It counts 3, 4 or even 5 movers instead of 3 

• RIGHT boundary always fails identity 



• LEFT/RIGHT average mismatch appears 

 

    4C — Isolated triple 

Pattern Result 

10001     Semi-correct 

Person at 2 moves cleanly, outer people do not interact. 

Works only because: 

• Identity tracking not required 

• No chain overlap 

• No multi-person competition 

 

----------------------------------------- 

GROUP 5 — FOUR PEOPLE 

----------------------------------------- 

These patterns are almost always incorrect in original code. 

Pattern Result 

11110   Incorrect 

01111   Incorrect 

10111   Incorrect 

11011   Incorrect 

11101   Incorrect 

Why incorrect? 

• Heavy overlapping 

• Multiple continuation chains 

• Start/finish events collide 

• Boundary ID writing fails 



• Your denominator becomes wrong (3,4,even 5 counted) 

 

----------------------------------------- 

GROUP 6 — FIVE PEOPLE 

----------------------------------------- 

Pattern Result 

11111    Correct 

Nothing can move → trivial case. 

 

 

 

 

 


