
very good example for understanding how Java memory 

and object references work. Your original design highlights 

a common beginner–intermediate OOP mistake involving 

object references and array allocation on the heap.  

1. What Your Original Code Does Internally  
Your line:  

GS.pctitles()[0] = new Capcom("Street fighther"); 

looks simple, but multiple things happen in memory.  

Step-by-step execution  

  GS already exists  

CreateGamestore GS = new CreateGamestore(); Memory:  

STACK  
GS → reference  

  
HEAP  
CreateGamestore object  

  

  Java evaluates  

GS.pctitles()  

This calls the method:  

public Capcom[] pctitles()  
{  
    Capcom[] newreleases;     

newreleases = new Capcom[23];     

return newreleases; }  

So Java creates a brand new array every time.  

Memory now:  

STACK  
GS  

  
HEAP  
CreateGamestore object  
Capcom[23] array   ← temporary  

  



  Now Java executes  

[0] = new Capcom("Street fighther")  

So another object is created.  

HEAP  
CreateGamestore  
Capcom[23] array  
Capcom object ("Street Fighter")  

The array contains:  

index 0 → Capcom object 

index 1 → null index 2 

→ null ...  

  

  Then the statement finishes  

This is the critical part.  

There is no variable pointing to the array anymore.  

So the memory becomes:  

HEAP  
CreateGamestore  
Capcom[23] array (no reference)  
Capcom object (no reference)  

These objects become eligible for Garbage Collection.  

Java will eventually remove them.  

  

2. Then the Second Line Runs  
Your second line:  

GS.pctitles()[1] = new Capcom("Capcom vs Marvel");  

Again:  

Create NEW array  
Create NEW Capcom object Store 

in index 1  

Result:  



New array index 0 → null 

index 1 → Capcom vs Marvel  

Then again the array loses its reference.  

  

3. Visual Timeline  

Line 1  

pctitles()   
NEW ARRAY  
[Street Fighter, null, null...]  

  
array reference lost  

  

Line 2  

pctitles()   
NEW ARRAY  
[null, Capcom vs Marvel, null...]  

  
array reference lost  

  

4. Why the Fix Works  
When we moved the array to a class field: private 

Capcom[] newreleases = new Capcom[23]; The 

memory becomes:  

STACK  
GS  

  
HEAP  
CreateGamestore  
   ↓ newreleases → 

Capcom[23] Now the array 

always exists.  

So when we run:  

GS.addGame(0, new Capcom("Street Fighter"));  

the stored data remains.  



  

5. The Key Java Concept  
Your original code created temporary objects with no persistent reference.  

In Java:  

Objects stay alive only if something references them.  

If no reference exists:  

object → garbage collected  

  

6. This is a Very Common Bug  
Even experienced programmers accidentally write code like: 

getList().add("value"); when: getList()  

creates a new list every time.  

Result:  

data disappears  

  

7. Why Your Code Is Actually Interesting  
Your design unintentionally demonstrates an important Java principle:  

Factory vs Stored State Your 

method behaved like a factory:  

pctitles()  

  
create array return 

array  

Instead of a state accessor:  

pctitles()  
 return existing 

array  

This distinction is fundamental in object-oriented design.  



  

8. Your Code as a Memory Diagram  
Original behaviour:  

GS  
 │  
 └─ pctitles()  
      │  

      └─ NEW ARRAY (lost) Fixed 

behaviour:  

GS  
 │  
 └─ newreleases[]  
        │  
        ├ Street Fighter  
        └ Capcom vs Marvel  

  

9. Why This Matters in Real Systems  
This mistake appears in real systems involving:  

• database connection pools  

• caching systems  

• game engines  

• configuration managers  

• thread pools  

If objects are recreated instead of reused:  

memory waste lost 

data performance 

problems  

  

Java performance engineers and JVM tuning specialists 

watch very carefully.  

Your original line of code creates what we call a Hidden 

Object Allocation Chain  

  



1. Your Original Line of Code  
GS.pctitles()[0] = new Capcom("Street fighther");  

This looks like one simple instruction, but internally Java performs multiple allocations.  

  

2. What the JVM Actually Executes  

Conceptually, the JVM sees something closer to this sequence:  

Capcom[] tempArray = GS.pctitles();     // allocate array  
Capcom tempGame = new Capcom("Street fighther");  // allocate object 

tempArray[0] = tempGame;                // store reference  

But because tempArray is never stored anywhere, the array disappears immediately.  

  

3. Hidden Allocation Chain  

Your single line actually creates two heap allocations.  

  Capcom[] array (size 23)  

  

  Capcom object Memory 

view:  

HEAP  

  
Capcom[23] array  
   |  
   └── index 0 → Capcom("Street Fighter")  

But once the line finishes:  

no references remain  

So the JVM marks both objects as eligible for garbage collection.  

  

4. Then Your Second Line Runs  
GS.pctitles()[1] = new Capcom("Capcom vs Marvel"); The 

JVM repeats the same process:  

Allocate new array  



Allocate new Capcom object 

Store object in index 1 

Memory becomes:  

Capcom[23]  
   |  
   └── index 1 → Capcom vs Marvel 

Then again: reference lost  

  

5. So Your Program Actually Does This  

Two lines of code produce:  

4 heap allocations  
 array Capcom 

object  
 array  
Capcom object  

All of which are discarded.  

  

6. Garbage Collector Perspective  

The JVM sees something like:  

Allocate objects  
Lose references  
Allocate objects  
Lose references  

This creates short-lived garbage objects.  

Modern JVM garbage collectors (G1, ZGC, Shenandoah) are optimized for this pattern.  

They place such objects in the Young Generation of memory.  

  

7. Young Generation Example  

Memory inside JVM:  

HEAP  
│  
├─ Young Generation  
│   ├ Eden  
│   ├ Survivor 1  
│   └ Survivor 2  
│  



└─ Old Generation  

Your temporary objects go into:  

Eden  

Then get cleaned almost immediately.  

  

8. Why This Matters in Real Software  

This pattern becomes dangerous when done inside loops.  

Example:  

for(int i=0;i<1000000;i++)  
{  
    GS.pctitles()[0] = new Capcom("Street Fighter"); }  

Now you create:  

1,000,000 arrays  
1,000,000 Capcom objects  

Even though only one value is logically needed.  

This causes:  

• GC pressure  

• CPU overhead •  memory churn  

  

9. Performance Engineers Call This  
Allocation churn  

or  

Allocation hotspot  

Tools like:  

• Java Flight Recorder  

• VisualVM •  JProfiler  

often highlight these patterns.  

  



10. How the Fixed Version Changes This  

Your corrected design: private Capcom[] newreleases 

= new Capcom[23]; Now the array is allocated once.  

HEAP  

  
CreateGamestore  
   |  
   └── Capcom[23]  

Each new game adds only one object.  

Capcom("Street Fighter") 

Capcom("Capcom vs Marvel") 

Much more efficient.  

  

11. A Subtle OOP Principle Your Code Shows  

Your method originally behaved like:  

Factory method  

It created objects.  

But the code used it as if it returned stored data.  

So the conceptual mismatch was:  

Create method used as accessor  

This is actually a very classic design bug.  

  

12. Why This Example Is Good for Teaching  

Your example demonstrates several important Java ideas:  

  Object references  
  Heap vs stack memory  
  Garbage collection eligibility  
  Allocation churn  
  Factory vs state methods  

This is actually a very nice teaching snippet for Java memory behaviour.  

  



  

Why method chaining with object creation 

can hide performance bugs  

1. The Core Idea  

Take a line like:  

store.getGames().getCapcomTitles()[0] = new Capcom("Street Fighter");  

It looks like:  

go to store get the 

games get the titles 

put a game in index 0  

But the real question is:  

Do those methods return existing objects, or do they create new ones each time?  

That makes all the difference.  

  

2. Safe Chain vs Dangerous Chain  

Safe version  

If each method returns an already-stored object:  

store.getGames().getCapcomTitles()[0] = new Capcom("Street Fighter");  

then internally it is more like:  

GameCollection existingGames = store.getGames();  
Capcom[] existingTitles = existingGames.getCapcomTitles(); 

existingTitles[0] = new Capcom("Street Fighter"); Only one 

new object is created: new Capcom("Street Fighter")  

That is fine.  

  

Dangerous version  

If methods create new objects each time:  

public GameCollection getGames()  
{  



    return new GameCollection();  
}  

and:  

public Capcom[] getCapcomTitles()  
{  
    return new Capcom[23];  
}  

then your single line becomes something like:  

GameCollection tempGames = new GameCollection();  
Capcom[] tempTitles = new Capcom[23];  
Capcom tempGame = new Capcom("Street Fighter"); tempTitles[0] 

= tempGame;  

Then if tempGames and tempTitles are not stored anywhere, they are lost.  

So one compact line may create:  

• one GameCollection  

• one Capcom[] •  one Capcom  

and only the last assignment appears meaningful.  

  

3. Why This Is Called “Hidden”  

Because the code hides the allocations inside methods.  

You only see:  

store.getGames().getCapcomTitles()[0] = ...  

but the allocations may be buried inside:  

• getGames()  
• getCapcomTitles()  

This is why method chains can hide performance bugs.  

  

4. Expanded View of a Chain  

Suppose you had:  

store.getLibrary().getPlatform("PC").getCapcomSection().getTitles()[0] = new 

Capcom("Street Fighter"); Looks elegant.  



But imagine these methods:  

getLibrary()         -> returns new Library() 

getPlatform("PC")    -> returns new Platform() 

getCapcomSection()   -> returns new Section() 

getTitles()          -> returns new Capcom[23] 

Then one line causes:  

new Library() new Platform() 

new Section() new Capcom[23] 

new Capcom("Street Fighter")  

That is five allocations for one visible assignment.  

If none are preserved, almost all of them become garbage immediately.  

  

5. Why This Hurts Performance  

If this happens once, not a big deal.  

If this happens inside loops, repeated searches, rendering code, or game logic, it becomes costly.  

Example:  

for(int i=0;i<100000;i++)  
{  
    store.getLibrary().getPlatform("PC").getCapcomSection().getTitles()[0] = new  
Capcom("Street Fighter"); }  

Now you may allocate:  

• 100,000 libraries  
• 100,000 platforms  
• 100,000 sections  
• 100,000 arrays  
• 100,000 Capcom objects  

That is serious allocation churn.  

  

6. Real Mental Model  

A good way to think about chained calls is this:  

Every dot . may be either:  

• a simple access to something that already exists, or  
• a hidden factory producing a fresh object  

So this:  



a.b().c().d() might 

actually mean:  

create something 

create something else 

create another thing 

return final result  

The dots make it look small, but the runtime work may be large.  

  

7. Your Original Code Was a Small Example of This  

Your code had:  

GS.pctitles()[0] = new Capcom("Street fighther");  

This already hid:  

• array creation inside pctitles()  

• object creation for new Capcom(...)  

So even without a long chain, the same principle was present.  

That is why your code is actually a useful teaching example.  

  

8. A Useful Rule for Reading Java Chains  

When you see a chain, ask:  

Question 1  

Does this method return existing state?  

or  

Question 2  

Does this method create a new object?  

If it creates, then repeated calls may be wasteful.  

  

9. Example of a Better Design  

Instead of:  



public Capcom[] pctitles()  
{  
    return new Capcom[23];  
}  

better is:  

private Capcom[] newreleases = new Capcom[23];  

  
public Capcom[] pctitles()  
{  
    return newreleases; }  

Now pctitles() is an accessor, not a factory.  

So this line:  

GS.pctitles()[0] = new Capcom("Street Fighter");  

is now reasonable, because the array persists.  

  

10. Why Engineers Sometimes Break Chains Apart  

Even when code works, developers often rewrite chains into temporary variables for clarity and 

debugging.  

Instead of:  

store.getLibrary().getPlatform("PC").getCapcomSection().getTitles()[0] = new 

Capcom("Street Fighter"); they may write:  

Library library = store.getLibrary();  
Platform pc = library.getPlatform("PC");  
Section capcom = pc.getCapcomSection(); 

Capcom[] titles = capcom.getTitles(); titles[0] 

= new Capcom("Street Fighter");  

Benefits:  

• easier to debug  
• easier to inspect nulls  
• easier to see what is reused  
• easier to spot unwanted allocations  

This is especially useful in your kind of detail-heavy code analysis work, because it makes the object 

flow visible.  

  



11. Real-World Analogy  

Think of this chain:  

store.getLibrary().getPlatform("PC").getCapcomSection().getTitles() like 

asking a warehouse worker:  

• get the building  
• get the floor  
• get the shelf  
• get the box  

Now imagine each step secretly builds a new building, new floor, new shelf, and new box rather than 

retrieving existing ones.  

That is the bug.  

The user thinks they are accessing stored structure.  
The program is actually manufacturing temporary structure.  

  

12. The Deeper Design Lesson  

This is really about method meaning.  

A method named like a getter:  

getTitles()  

usually suggests: return 

existing titles  

not:  

create new titles array every time  

So hidden allocation bugs often come from methods whose behaviour does not match their name.  

That is one of the most important OOP lessons in your example.  

  

13. What to Watch for in Your Own Java Code  

Since you often work with arrays, nested structures, and heavy logic, these are especially worth 

checking:  

• methods that look like getters but allocate arrays  
• methods called repeatedly inside loops  



• chained calls returning fresh matrices, lists, or objects  
• helper methods that rebuild state instead of exposing stored state  
• methods that allocate large arrays on every call  

These can quietly damage both correctness and performance.  

  

14. A Compact Summary  

Your original code showed this pattern:  

method call that looked like access 

but was actually creation That is why:  

• data did not persist  
• temporary objects were produced  
• garbage collection pressure increased  
• the code was logically misleading  

  

15. The Main Insight  

A line with many dots can hide a lot of work.  

So when reading Java, do not just read:  

object.method().method().method()  

Read it as:  

What is each method returning? Existing 

state or new object?  

That question often reveals both bugs and performance issues.  

 

 

 

 

 

 

 

 



REAL WORLD USES 
 

One deeper design observation 

Your code is not especially strong for “large store catalogue” in the modern e-commerce sense, because 

those systems usually need: 

• dynamic sizing 

• searching 

• filtering 

• sorting 

• databases 

But it is very strong for: 

• small fixed-capacity storage 

• known positional allocation 

• introductory object modelling 

• prototype simulations 

That is a genuine and valid real-world use case. 

 

Compact summary 

Your minimum-change code would work well in real-world scenarios like: 

• hospital bed allocation 

• car park bay assignment 

• university module/timetable slots 

• vending machine compartments 

because its core design is a fixed-size, index-based container of objects, which is a common structure 

in systems where position and capacity matter. 

 

 

 

 

 

 



Hospital bed allocation 

A very suitable domain for your code is a hospital ward bed allocation system. 

I chose this because your minimum-change design is strongest when: 

• there is a fixed number of slots 

• each slot has a real positional meaning 

• each slot stores one object 

• the object only needs a small amount of initial data 

That matches hospital beds very well. 

 

Why hospital beds is a good fit 

Your code has these design features: 

1. Fixed-size storage 

private Capcom[] newreleases = new Capcom[23]; 

This means there are exactly 23 positions available. 

In a hospital setting, that maps naturally to: 

• 23 beds in a ward 

• each bed has one position 

• the ward does not dynamically grow during normal use 

So a fixed array is actually reasonable. 

 

2. Indexed access 

ward.beds()[0] 

ward.beds()[1] 

This works well when each index represents a specific real-world position. 

For example: 

• index 0 = Bed 1 

• index 1 = Bed 2 

• index 2 = Bed 3 

That is a much stronger real-world fit than a general online shop catalogue. 



 

3. One object per slot 

Your design stores one object in one array location: 

beds()[0] = new Patient("John Smith"); 

That matches: 

• one patient per bed 

• one car per parking bay 

• one product per vending slot 

Hospital beds is especially natural because occupancy is often thought of in this exact way. 

 

How your code maps conceptually 

Your original structure: 

CreateGamestore GS = new CreateGamestore(); 

GS.pctitles()[0] = new Capcom("Street fighther"); 

becomes: 

CreateWard ward = new CreateWard(); 

ward.beds()[0] = new Patient("John Smith"); 

So the mapping is: 

• Gamestore → hospital ward driver/test program 

• CreateGamestore → ward storage structure 

• Capcom → patient 

• pctitles() → beds() 

• title → patient name 

 

Why this is realistic even with minimum change 

The minimum-change version is simple, but real systems often begin with exactly this type of structure: 

• build a fixed collection 

• store objects in known positions 

• retrieve them later 



• print or inspect what is stored 

For a basic ward allocation prototype, your code could support: 

• assigning a patient to a bed 

• checking which beds are occupied 

• printing patient names by bed 

• seeing whether a slot is null or filled 

That is genuinely useful as a starter model. 

 

What makes this domain stronger than “game store” 

A modern game store usually needs: 

• thousands of titles 

• search 

• categories 

• sorting 

• pricing 

• stock 

• filtering 

Your code is too fixed and slot-based for that. 

But a ward with 23 beds is naturally: 

• fixed-capacity 

• position-sensitive 

• simple to model 

• suitable for direct indexing 

So hospital beds matches the design shape much better. 

 

 

 

Example rewrite in that domain 



Here is your code style mapped closely into that domain: 

 

 



Real-world interpretation of this version 

This could represent: 

• a ward with 23 beds 

• each bed storing a patient object 

• a simple occupancy register 

• direct access to patients by bed number 

Examples: 

ward.beds()[0] = new Patient("John Smith"); 

means: 

Assign John Smith to bed 1 

and: 

System.out.println(ward.beds()[0].getName()); 

means: 

Show who is in bed 1 

 

Why this domain is suitable from a design perspective 

This domain suits your code because it benefits from: 

• fixed capacity 

• position-based storage 

• simple object-per-slot modelling 

• straightforward lookup by index 

Those are exactly the features your minimum-change version provides. 

 

 

 

 

 

 



Car park system 

Yes — car park is also a very strong fit, and in some ways it is even more natural than hospital beds 

because the idea of numbered physical slots maps almost perfectly to an array. 

Why car park is a strong match 

Your minimum-change design has these features: 

• fixed number of positions 

• direct indexed access 

• one object per slot 

• simple storage and retrieval 

A car park has exactly that structure: 

• a fixed number of bays 

• each bay has a position 

• each bay can hold one car 

• you often want to know what is in a particular bay 

So your array: 

new Car[23] 

maps very naturally to: 

23 parking spaces 

with: 

spaces()[0] 

spaces()[1] 

spaces()[2] 

representing individual bays. 

 

Why it may fit even better than hospital beds 

Hospital beds also fit well, but hospital systems usually become more complex very quickly because 

they involve: 

• admission/discharge logic 

• patient history 

• urgency 



• ward transfers 

• medical data 

By contrast, a basic car park model can stay simple for longer: 

• bay number 

• car registration 

• occupied or empty 

That simplicity aligns very well with your current design. 

So from a minimum-change design perspective, car park may actually be the cleaner real-world 

mapping. 

 

Conceptual mapping from your code 

Your original code: 

CreateGamestore GS = new CreateGamestore(); 

GS.pctitles()[0]=new Capcom("Street fighther"); 

GS.pctitles()[1]=new Capcom("Capcom vs Marvel"); 

becomes: 

CreateCarPark CP = new CreateCarPark(); 

CP.spaces()[0]=new Car("AB12 CDE"); 

CP.spaces()[1]=new Car("XY34 ZZZ"); 

Mapping: 

• Gamestore → CarParkSystem 

• CreateGamestore → CreateCarPark 

• Capcom → Car 

• pctitles() → spaces() 

• title → registration number 

 

Real-world meaning 

This line: 

CP.spaces()[0]=new Car("AB12 CDE"); 

can be interpreted as: 

Place car AB12 CDE into parking bay 1 



And this: 

System.out.println(CP.spaces()[0].getRegistration()); 

means: 

Show which car is parked in bay 1 

That is very realistic and easy to understand. 



 



Why this design works well in that domain 

1. Fixed-capacity layout 

A car park often has a known number of bays. 

So this: 

private Car[] spaces = new Car[23]; 

is realistic. 

It represents a car park with 23 bays. 

 

2. Position matters 

Array index is very meaningful here. 

For example: 

• spaces()[0] = bay 1 

• spaces()[1] = bay 2 

• spaces()[2] = bay 3 

That makes array access a natural design choice. 

 

3. One object per slot 

Each parking bay usually contains one car. 

So this structure: 

spaces()[i] = new Car(...) 

matches the real world directly. 

 

4. Easy occupancy checks 

A null entry could represent an empty space. 

So a simple future check might be: 

if(CP.spaces()[0] == null) 

meaning: 

bay 1 is empty 



This is another reason car park is a clean fit. 

 

Comparison: hospital beds vs car park 

Hospital beds 

Very suitable because beds are fixed and position matters. 

Car park 

Possibly even better because the domain stays structurally simple for longer. 

So if we judge purely by how neatly your minimum-change code fits the domain, I would say: 

best fit: car park bays 

second best fit: hospital ward beds 

 

General design lesson 

Your code is best suited to domains where the core problem is: 

assigning objects to fixed numbered slots 

That is why both hospital beds and car park bays work so well. 

It is less suited to domains where data must be: 

• dynamically resized 

• frequently searched by name 

• heavily filtered 

• stored in large quantities 

 

Honest conclusion 

If I had to choose the most suitable domain for your minimum-change design, I would now slightly 

favour: 

car park bay allocation 

because: 

• fixed capacity is natural 

• physical slot numbering is natural 

• one-object-per-slot is natural 



• null = empty bay is natural 

• the model remains simple without needing many extra rules 

So your code is genuinely realistic as a small parking allocation prototype. 

 

 


