Java Heap - Stack memory

Phan biét cach hoat ddng va cap phat cia Heap va Stack memory trong Java
Xem lai:

e Heap memory

e Stack memory

1. Heap memory

Heap la mot vung nhé trong bd nhé duge stir dung dé luu trir cadc déi tugng khi tir khdéa new dugc
goi ra, cac bién static va cac bién toan cuc (bién instance).

HEAP MEMORY

public class Heap Test {

public static void main(String[] args) String pool

{

Heap_Test reff = new Heap Test();

reff.foo();
¥
void foo() {
Heap_Test Object Space

String str = "Heap memory space”)

system.out.println{param);

2. Stack memory

Stack la mét vung nhé duoc st dung dé€ luu trir cac tham s6 va céc bién local clia phuong thirc méi
khi mét phuong thirc dugc goi ra. Cac tham s6 va cac bién local cila mot phuaong thic tao thanh
moét ban ghi kich hoat, con dugc goi la mot stack frame. Cac ban ghi kich hoat dugc ddy vao mot
stack khi phuong thic dugc goi va day ra khai stack khi phuong thirc trd vé. Su tén tai tam thoi cla
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cac bién nay quyét dinh thoi gian séng cla cac bién.

public class Stack Test {
public static void main(5tring[] args) {

int i=1;
int j=2;

Stack Test t=ft = new Stack Test();
reff.foo(i);

1

void foo(int param) -
int k = 3;
System.out.prin:ln(param);

main() function space

3. Heap and Stack memory

Chuong trinh sau la vi du cach quan ly va cap phat bo nhé Heap va Stack trong Java
public class Heap Stack {

//main() method thread creates space in stack memory

public static void main(String[] args) {

// primitive datatype created inside main() method space in stack memory

int i=1;

// Object created in heap memory and its refference obj in stack memory

Object obj = new Object();

// Heap Stack Object created in heap memory and its refference objnew in stack
memor'y

Heap Stack objnew = new Heap Stack();
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// New space for foo() method created in the top of the stack memory

objnew. foo(obj);

private void foo(Object p) {

// String for p. toString() is created in String Pool and refference str created in
stack memory

String str = p. toString();

System. out. println(str);

Step 1. Khi chay chuong trinh, mot thread sé khdi tao va sé goi ham main & dong 1. Mot khéi bd
nhé dugc tao trong stack cho ham main().

int i=1 : Mot bién local duogc tao, loai primitive dugc luu trong clng khéi bé nhé clia ham
main()

e Object obj = new Object() : mot d6i tugng duoc tao loai Object sé dugc luu trong bd nhé
Heap va bién tham chi€u obj dugc luu trong Stack cia ham main()

e Heap Stack objnew = new Heap Stack() : mot déi tugng dugc tao loai Object sé duoc luu

trong bd nhé Heap va bién tham chi€u objnew dugc luu trong Stack cla ham main()

Step 2. Ham foo() thi dugc goi, vi vay nd sé tao mot khdi mai bd nhé trong stack cho ham foo()

e Object p : MOt bién local p dugc tao (Gié tri dugc truyén vao), loai tham chiéu dugc luu
trong cling khoi bé nhé ctia ham foo()

e String str=p. toString() : MOt bién String duoc tao dugc luu trong String Pool, bién tham
chiéu str dugc luu trong ving nhé tiép theo cla stack foo()

e Ham foo() sé két thic sau khi ham System. out. println() dugc thuc thi, vi vay bd nhé trong
stack cho ham foo() sé dugc giadi phéng.

Step 3. Theo quy luat LIFO, foo() vao sau chét trudc, va sau dé ham main() cling két thic, bd nhé
trong stack cho ham main() cling dugc giai phéng.

Step 4. Chuong trinh két thic.



STACK

HEAP MEMORY

4. Heap vs Stack memory

Su khac nhau Java Heap va Stack memory

Heap Memory

Java Heap Memory la b6 nhé dugc
st dung & runtime dé luu cac Objects.
Bat c& khi nao & dau trong chuong
trinh cta ban khi ban tao Object thi né
sé dugc luu trong Heap (thuc thi toan
ta new).

Thai gian séng cla bd nhg Heap dai
hon so véi Stack.

Thai gian séng cla object phu thuéc
vao Garbage Collection cua java.
Garbage Collection sé chay trén bo
nhé Heap dé€ xoa cac Object khéng
dugc st dung nita, nghia la object
khéng dugc referece trong chuong
trinh.

Céc objects trong Heap déu duoc truy
cap bdi tat ca cac cac noi trong
ting dung, béi cac threads khac
nhau.

String Pool

! : str_object ||
obj

Stack Memory

Stack Memory la bd nhg dé€ luu cac
bién local trong ham va 16i goi ham &
runtime trong moét Thread java. Céac
bié€n local bao gobm: loai nguyén thuy
(primitive), loai tham chiéu téi doi
tugng trong heap (reference), khai
béo trong ham, hoac déi sé dugc
truyén vao ham.

Thudng c6 thai gian séng ngan.

Stack chi dugc sir dung cho mét
Thread duy nhat. Thread ngoai
khong thé truy cap vao duoc.
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Revision #3

Co ché quan ly ctia Heap thi phic tap
hon. Heap ducc phan lam 2 loai
Young-Generation, Old-Generation.
Poc thém vé Garbage Collection dé
hi€u ré hon.

Dung lugng Heap thuong 1én hon
Stack.

S dung -Xms va -Xmx dé dinh nghia
dung lugng bat dau va dung lugng téi
da cla b6 nhd heap.

Khi Heap bi day chuang trinh hién 16i
java. lang. OutOfMemoryError : Java
Heap Space

Truy cap vung nhé Heap cham hon
Stack.

Dung lugng st dung clia Heap sé tang
gidm phu thudc vao Objects s dung.
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Co ché hoat dong la LIFO (Last-In-
First-Out), chay sau chét trudc.

B0 nh¢ stack thuong nhé.

Dung -Xss dé€ dinh nghia dung lugng
b6 nhé stack.

Khi stack bi day bd nhé, chuong trinh
phét sinh 16i:

java. lang. StackOverFlowError

Truy cap stack nhanh hon Heap

Bat cl khi nao goi 1 ham, mét khéi bé
nhé méi sé dugc tao trong Stack cho
ham dé dé€ luu céc bién local. Khi ham
thuc hién xong, khéi bd nhé cho ham
sé bi xo0d, va giai phéng bo nhé trong
stack.



