Java Guideline

Kién thirc Java

e Java Heap memory

e Java Garbage collection - GC
e Java Virtual Machine - JVM

e Java Stack memory

e Java Heap - Stack memory

e Catch an SQL exception with the error code ORA-00942 in Java



Java Heap memory

1. Java Heap la gi

Khi JVM start up, né dugc cap phat béo nhé Memory tir Hé diéu hanh. JVM st dung memory cho tat
cd nhu cau cla ndé va 1 phan bo nhé nay dugc goi la Heap memory. Heap trong java dugc sinh ra &
cudi cung cla vung dia chi va di chuyén Ién trén, bat c khi nao chidng ta s dung toan tl new
hoac khai bdo doi tuong sé dugc cap phat bd nhé tr Heap, con khi object chét hodac GC, memory sé
quay tré lai Heap.

BO nhé Heap trong Java dugc dung dé€ cap phat bé nhG cho céc déi tugng, cac I16p JRE lic thuc thi.
Bat cu khi nao, chiing ta tao déi tugng, né sé dugc tao trong bd nhé Heap.

V@i nhitng doi tugng khdng con duge tham chi€u nita thi trinh thu thap rac (Garbage Collection) sé
gidi phéong bé nhé ma cac déi tugng dé sir dung.

Doi tuong dugc tao trong bd nhé Heap cé pham vi truy cap toan cuc, tic la chidng ta cé thé truy
cap doi tugng dé & bat ky dau trong (ng dung

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. Java Heap memory
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Heap doi khi dugc chia lam 2 vung (hay thé hé) goi la Nursey (hay young space ) va ving old

space .

Nursery la mét phan ctia Heap dé€ danh cho viéc cap phat cho cac déi tuong méi. Khi nursery bat
dau day, rac sé dugc thu gom bang moét process thu gom rac dac biét goi la young collection , ndi
ma cac doi tugng séng du lau trong nursery dugc promoted va di chuyén Ién ving old space , do dé
giadi phéng nursery dé cap phat cac déi tugng khac.

Khi old space trd nén day, rac sé dugc thu gom bdi process khac dugc goi la old collection . Ly do
dang sau 1 nursery la hau hét cac déi tuong déu la tam thai va ngan han. Mot process young
collection dugc thiét k& d€ nhanh chéng tim céc déi tugng méi dugc cap phat ma van tén tai (alive
) va di chuyén ching khoi nursery. Thong thudng, young collection process sé gidi phdng mot sé
lugng b6 nhé nhat dinh nhanh hon old collection process hay garbage collection process clla mot
heap ma khong c6 vung nursery (con goi la single- generational heap )

TU cac version release méi ctia JVM, c6 mét phan cla nursery dugc gilt lai goi 1a keep area . Vung
nay sé chira cac déi tugng dugc cap phat gan day nhat va chua dugc thu gom cho dén khi young
collection process ti€p theo dugc chay. Diéu nay sé ngan can viéc doi tugng dugc di chuyén lén
old space Vi cac doi tugng chi vira dugc cap phat ngay trudc khi young collection chay.

Permanent generation cUa heap dugc st dung dé€ luu trir String pool va siéu d{r liéu (metadata) khac
nhau theo yéu cau cua JVM lién quan dén Class, phuong thic va cac java primitives khac.

3. Phan loai luu trir Object trong Heap

Trong qua trinh cap phat déi tugng, JvM sé phan biét gitta cac d6i tugng nho (small object) va I16n (
large object). Gidi han khi mot déi tugng dugec xem la I6n phu thudc vao cac yéu té nhu JVM
version, do 16n heap size, chién lugc GC va platform dugc st dung, nhung thuong su khac nhau
gilta 2 loai doi tugng la khoang 128kB.

Céac d6i tugng nho sé dugc cap phat trong vung goi la thread local areas (TLAs), TLAs la cac khoi
rong (free chunks) tir heap va dugc giao cho mot Java thread s dung déc quyén. Thread nay cé
thé cap phat cac dé6i tuong trong TLA clia né ma khdéng can phai dong bo véi cac thread khac. Khi
TLA bat dau day, thread chi don gian yéu cau moét TLA mdi.

Céc d6i tugng 16n sé khoéng vira bén trong mét TLA dugc cap phéat truc ti€p trén heap. Khi mot
Nursery dugc dung, cac doi tugng 16n sé dugc phan bo truc tiép trén old space . Su phan bd cac doi
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tuogng 16n yéu cau su dong b gilra cac Java thread , mac du JVM dung mot hé théng caches cla
cac khéi réng khéc kich thudc dé gidm nhu cau déng bd va tang téc do cap phéat.

4. Tang dung lugng Heap nhu thé nao?

Bang cach thém tham sé khi chay Ung dung, chiing ta cé thé tang/gidm dung luong bé nhé Heap:

java - Xmx120m - Xms30m - Xmnl@Om - XX: PermSize=20m - XX: MaxPermSize=20m - XX: +UseSerialGC - jar

Java2Demo. jar
Trong dé:

e Xms: Dung lugng bd nhé duogc cap phat khi JVM dugc start up

e Xmx: Dung lugng bd nhé toi da ma JVM duogc cap phat

e Xmn: Kich thuéc cia khong gian heap Young generation.

e XX:PermSize, XX:MaxPermSize: Dung lugng b6 nhé cap phat va bd nhé téi da cua
Permanent generation

Kich thuéc mac dinh cla khéng gian Heap trong Java la 128MB trén hau hét JVM cua 32 bit nhung
né rat khac nhau tur JVM dén JVM.

Vi du: Mac dinh t6i da va kich thuéc heap bat dau cho Hé diéu hanh Solaris 32 bit (Phién ban nén
tang SPARC) la -Xms = 3670K va -Xmx = 64M va gia tri mac dinh cla cac tham s6 kich thudc heap
trén hé théng 64 bit da tang |én khodng 30%.

Ngoai ra, néu ban dang st dung trinh thu gom rac thong lugng trong Java 1.5 kich thudc heap toi
da mac dinh cla JVM sé la bo nhé vat ly / 4 va kich thudc vung heap ban dau mac dinh sé la bd nhé
vat ly / 16. M6t cach khac dé tim kich thudc heap mac dinh caa JVM la khéi dong mot ing dung véi
cac tham s6 heap mac dinh va theo ddi bang cach sir dung JConsole c6 san trén JDK 1.5 trd di, trén
tab VMSummary, ban sé c6 thé thay kich thudc heap toi da.

Nhéan tién, cé thé tang kich thudc khéng gian heap java dua trén nhu cau ing dung cla ban va toi
lubn khuyén nghi diéu nay dé tranh st dung cac gié tri heap JVM mac dinh, néu (ng dung cta ban
I6n va nhiéu doi tugng dugc tao, ban cé thé thay déi kich thudc cla vung heap bang cach st dung
cac tuy chon JVM -Xms va -Xmx. Xms biéu thi kich thugc bat dau cliia Heap trong khi -Xmx biéu thi
kich thudc toi da cla Heap trong Java.

Cé mot tham s6 khac goi la -Xmn biéu thi Kich thudc cta thé hé Heap Java mdi. Chi cé diéu la ban
khoéng thé thay déi kich thudc clia Heap trong Java mét cach linh hoat, ban chi c6 thé cung cép
tham sé Kich thuéc Heap Java trong khi bat dau JVM. Toi da chia sé mot s6 tuy chon JVM hitu ich
hon lién quan dén khdéng gian Heap Java va bd suu tap Rac trén bai dang cta téi 10 tuy chon JVM
ma lap trinh vién Java phai biét, ban cé thé thay hitu ich.

10 diém vé khong gian heap Java

1. B6 nhd Heap Java la mot phan cda bo nhé duge hé diéu hanh cép cho JVM.



2. Bat cir khi nao chdng ta tao cac déi tuong, chiing dugc tao bén trong Heap cua Java.

3. Khdéng gian Heap Java dugc chia thanh ba vung hoac thé hé cho muc dich thu gom rac dugc goi
la Thé hé méGi (New Generation), Thé hé cl (Old Generation) hodac Thé hé cho thué(Rental
Generation) hodc Khéng gian Perm (Perm Space). Tao vinh vién la rac dugc thu thap trong toan bd
may chu trong diém néng JVM.

4. Ban c6 thé tang hoac thay déi kich thudc cla khdng gian Heap Java bang cach s dung céc tuy
chon dong Iénh JVM -Xms, -Xmx va -Xmn. Bung quén thém tu "M" hoac "G" sau khi chi dinh kich
thudc dé biéu thi Mega hodc Gig. Vi du: ban cé thé dat kich thudc java heap thanh 258MB bang
cach thuc hién theo Iénh java -Xmx256m HelloWord.

5. Ban c6 thé sir dung JConsole hoac Runtime.maxMemory (), Runtime.totalMemory (),
Runtime.freeMemory () dé€ truy van céc kich thudc 1ap trinh Heap trong Java.

6. Ban c6 thé st dung Iénh "jmap" dé lay két xuat Heap trong Java va "jhat" dé phan tich két xuat
heap dé.

7. Khéng gian Heap Java khéac véi Stack dugc si dung dé luu trir phdn cdp cudc goi va cac bién cuc
bo.

8. Trinh thu gom rac Java chiu trach nhiém khoéi phuc bo nhé tur cac déi tugng chét va trd vé khong
gian Heap Java.

9. Néu ban gap 16i java.lang.OutOfMemoryError, d6i khi d6 chi la van dé tang kich thudc heap,
nhung néu nd bi lap lai, hdy tim nguyén nhan gay ro ri bé nhé trong Java.

10. S& dung cac céng cu Phéan tich két xuat Profiler va Heap dé€ hi€u khéng gian Heap Java va dung
lugng bd nhé duge phan bé cho tiing déi tuong.



Java Garbage collection - GC

1. Garbage collection la gi?

Garbage collection la qua trinh xac dinh va loai bé cac Object khéng dugc st dung (unreferenced)
dé gidi phéng khong gian cha Heap dé cap phat cho cac déi tugng mai.

Garbage collector la chuong trinh chay nén, né theo doi toan b6 cac Object trong bd nhé (Heap) va

tim ra nhitng Object nao khong dugc dung nira (khdng cé Object ndo reference dén nd). Toan bo
nhiing Object khong cé reference sé bi xda.

2. Cac thanh phan cta b6 nhé Heap

B6 nhé& Heap dugc chia thanh cac phan nhé nhu hinh dudi day.
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- Young Generation La noi chta toan b Object mdi dugc khdi tao. Khi ving nhé Young
generation day thi garbage collectior Ia Minor GC hoat déng. Vung Young generation lai dugc chia
thanh 3 vung nhé hon la Eden va 2 vung Survivor la SO, S1.

Ban dau moi Object méi tao dugc chlra & vung Eden, khi Eden day thi Minor GC chuyén chiing sang
vung SO, S1.
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Hinh trén mo6 phong 2 Object dugc chuyén tir vung Young generation sang Old generation sau 9
chu ky quét cia Minor GC. Nhitng 6 mau vang tugng chung cho nhirng Object da khong con duogc
st dung (unreferenced). Chung sé dugc xda khi Minor GC hay Majo GC clear vung nhd né quan ly.

- Permanent Generation: M6 hinh vung nhé Heap cé vung Perm (Permanent Generation), Perm
khong phai mot phan cia Heap. Perm khdng chira Object, né chra metadata cta JVM nhu céc thu
vién Java SE, mo ta cac class va cac method cla (ng dung.

3. Garbage Collector clia Java lam viéc nhu thé nao?

Trong Java, bd garbage collector lam viéc hoan toan tu dong. Dong nghia véi viéc lap trinh vién
khoéng can goi cac I1énh "don" bé nhé nhu trong C/C++.

Phan Implementation ctia garbage collector nam trong JVM. Mdi JVM lai c6 mét cadch implement
garbage collector khac nhau, phu hgp véi nhirng dac tinh clda JVM dé (JVM Hotspot vs JRockit...)

Qua trinh thu gom réc co ban thong qua 3 budc sau:

1. Marking: La budc danh dau nhitng Object con st dung va nhiing Object khéng con st dung.

Marking

Before Marking

After Marking

D Alive object

D Unreferenced Objects

D Memory space

2. Normal deleting: Trinh Garbage Collector sé xéa cac Object khong con st dung.
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Normal Deletion

After normal
deletion

Memory Allocator holds a list

of references to free spaces,

and searches for free space
whenever an allocation is required

3. Deletion with Compacting: Sau khi nhirng Object khéng con dugc st dung bi xéa, nhiing
Object con dugc st dung sé dugc "gom" lai gan nhau. Diéu dé lam tang hiéu xuat s& dung bd nhé
trong dé cap phat cho nhirng Object méi.

Deletion with Compacting

After normal
4 Deletion with
compacting

Memory Allocator holds the
reference to the beginning of
free space. and allocated
memory sequentially then on.
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Java Virtual Machine - JVM

1. Java Virtual Machine la gi?

Java Virtual Machine (Viét tat la JVM) la moi truong dung dé chay (ng dung dugc viét bang ngén
ng(r lap trinh Java:

e MOt Engine cung cdp Runtime Environment (mdi truong chay ma) dé diéu khién ma Java
hodc cac ing dung.

e N6 chuyén déi Java Bytecode thanh ng6n nglr may tinh hiéu dugc.

e JVM la mot phan cua JRE (Moi truong chay Java - Java Run Environment). N6 la viét tat caa
Java Virtual Machine

Nho c6 JVM ma Java cé thé chay trén nhiéu Platform khac nhau. JVM giéng nhu mét cai may ao,
muén khai chay Java thi bat budc phai chay trén cédi may ao nay. C& v4i mdi Platform ta sé cé mot
JVM tuong Ung, vi du nhu Ubuntu thi sé cé ban JVM cho Ubuntu, Windows thi cé JVM cho Windows.
Va co ché hoat dong cla JVM & moi nén tang la hoan toan nhu nhau cho nén Ung dung Java viét
trén Window chay dugc trén JVM cta Window, khi dem cai ing dung dé qua Ubuntu thi chi can cai
JVM |én Ubuntu la &ng dung dugc.

2. Cac thanh phan chinh cla Java Virtual Machine

e Class Loader: la mot hé théng con cla JVM, lam nhiém vu tai cac 16p dugc dinh nghia. N6
thuc hién ba chiic nang chinh: Loading, Linking va Initialization (Khéi tao)

e Class Area: luu trit cau tridc cta cac 16p, thudc tinh, phuong thic cua I6p, va code cla cac
phuong thuec.

e Heap: la vling nhé luu trir cac do6i tugng dugc khéi tao trong qua trinh thuc thi.

e Stack: chra cac frame. M6i frame cha cac bién cuc bd va thuc thi mét ham goi va tra két
qua vé. Mbi tién trinh cé mot Stack riéng, dugc khdi tao cung IGc véi ti€n trinh. Mbi frame
sé dugc tao khi mét ham duoc goi va hay khi viéc goi ham két thuc.

e Programming Counter Register chlra dia chi cia mdy chd do dang thuc thi

e Native Method Stack: chlta cdc ham cua hé thong dugc st dung trong chuong trinh

e Execution Engine: la mot hé thdong bao gom: bd xi ly o, trinh thong dich (doc Java byte
code va thuc thi cac chi thi), JIT compiler bién dich ma byte code sang ma mdy. Cac nhiém
vu chinh cla JVM bao gom: tai code, ki€m tra code, thuc thi code, cung cap méi trudng
runtime.
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3. B6 nhd trong Java JVM

Khi thuc hién cap phat mét bé nhé hodc mot déi tuong maéi cé thé duoc tao va dat vao vung nhé
Heap. Khi (ng dung cla ban khong con tham chiéu téi déi tugng nay nita thi Java garbage collector
cho phép xdéa doéi tugng nay di dé€ st dung lai vung nhé dé.

- Java Heap: JVM gilp luu tat ca doi tugng da duogc tao ra bdi toan t& “new” trong ing dung Java
vao trong vung nhé Heap ngay tai thoi di€m chay.

- Java Stack: Cac phuong thidc va tham chiéu téi doi tugng dia phuong dugc luu trir trong Stack.
Méi Thread sé dugc quan ly mot stack. Khi phuong thidc dugc goi, ndé dugc dua vao dinh cla Stack.
Stack luu trr trang thai cia phuong thirc bao gdbm: dong code thuc thi, tham chiéu téi déi tuong dia
phuong. Khi phuong thic chay xong, vung nhé (dong code thuc thi, tham chiéu téi déi tugng dia
phuong) dugc day ra khdi stack va tu dong gidi phéng.

- Java Perm: Luu tr{r théng tin cla Class dugc nap vao va mét vai tinh nang khac nhu StringPool
(vung nhé cla bién String) thuong dugc tao bdi phuong thic String.interm(). Khi ing dung cuta ban
chay, Perm space dugc lap day nhanh chdéng.

4. Co ché lam viéc cla Java Virtual Machine

JVM dugc chia thanh 3 module chinh:

e Class-Loader Subsytem: chuyén tim kiém va load céc file .class vao ving nhd cua Java.
e Runtime Data Area: ving nhé hé thong cap phat cho Java Virtual Machine.
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e Execution Engine: chuyén cac lIénh cta JVM trong file .class thanh cac |énh cia may, hé
diéu hanh tuong (ng va thuc thi ching.

4.1. Class Loader Subsystem

Chiu trach nhién load, lién két va khéi tao file .class khi né refer d&n mot class lan dau tién trong
thaoi gian chay (khong phai thoi gian bién dich).

- Loading:

Céc class sé dugc load béi thanh phan nay. BootStrap class Loader, Extension class Loader, va
Application class Loader la 3 trinh nap class sé gilp thuc hién dugc diéu dé.

e Boot Strap ClassLoader : chiu trach nhiém load céc class tir classpath, dé la céac file .jar
. Uu tién cao nhat sé dugc trao cho trinh nap class nay.

« Extension ClassLoader : Chju trach nhiém load cac class nam trong thu muc jre\lib

e Application ClassLoader : Chiu trach nhiém load céc class t&r dugc cau hinh & cac duong
dan (path) dugc dé cép trong bién moi trudng.

Cac trinh nap class bén trén tuan theo thuéat todn phan cap trong khi load céc class.
- Linking:

 Verify : Bytecode verifier (trinh x4c minh bytecode) sé kiém tra xem byte code cé dugc
tao ra phu hgp hay khéong. Néu xac minh la khdong thanh cong, sé thong bdo 16i verify.

e Prepare : D0i v4i tat ca cac static variables memory sé dugc phan bé va gnas véi cac gia
tri mac dinh.

e Resolve : All symbolic memory references are replaced with the original references from
Method Area.

- Initialization:

Day la giai doan cudi cta Class Loading. Trong giai doan nay cac bién tinh (static variables) sé dugc
gan vai cac gia tri ban dau va static block sé dugc thuc thi.

4.2. Runtime Data Area

Runtime Data Area dugc chia thanh 5 thanh phan chinh:

e Method area : Tat ca dit liéu level class dugc luu trir ¢ day, bao gém static variables

e Heap area : Tat ca cac doi tugng va cac bién, arrays sé duoc luu trir & day. Method area
va Heap area chia sé memory cho nhiéu luéng, do dé dit liéu dugc luu trir tréd nén khbng
an toan.

» Stack area : D6i vGi mbi lubng, mot seperate runtime stack sé dugc tao. Khi mdi phuong
thdc dugc goi, mai 16i goi sé dugc thuc hién trong stack memory goi la Stack Frame. Tat
cd local variables sé dugc tao trong stack memory. Stack area la thread-safe, vi né khéng
chia sé resource. Stack Frame dugc chia lam 3 phan nhé:



o PC Registers : Vi mbi luéng sé dugc chia vao PC Register riéng dé gilt dia chi clia 1énh
thuc thi hién tai sau khi Iénh dugc thuc thi. Sau dé PC Register sé cap nha lénh tiép theo.
e Native Method stacks : D6i v6i moi lubng, mét ngan xép phuang thic riéng sé dugc tao.

4.3. Execution Engine (Cong cu thuc thi)

Bytecode sé dugc assign cho Runtime Data Area, va sé dugc thuc thi bdi Execution Engine.
Execution Engine doc bytecode tirng mang moét.

e Interpreter : Trinh thong dich dich bytecode nhanh, nhung thuc thi cham. Nhugc diém
cua trinh théng dich Ia khi mot phuang thic dugc goi nhiéu 1an, mbi lan can moét thong
dich méi.

e JIT Compilier : Trinh bién dich JIT v6 hiéu héa nhugc diém cla trinh théng dich
(interpreter). Execution Engine sé st dung trg gilp cla trinh thong dich trong viéc chuyén
doi bytecode, nhung khi thay ma l1ap lai , n6 sé s dung trinh bién dich JIT. N6 bién dich
toan bd bytecode va thay déi né thanh ma géc. Ma nay sé dugc sir dung khi cac phuong
thirc bi goi [ap lai nhiéu lan, diéu nay gilp cau thién hiéu nang cta hé théng.

e Garbage Collector : Thu thap va loai bé cac déi tugng dugc khadi tao nhung khéng st
dung.

5. Bién dich va thuc thi ma Java trong Java VM

Hay xem xét qua trinh nay cho JAVA. Trong main cla ban, ban cé hai method f1 va f2.

e Phuong thic main dugc luu trr trong tép al.java
e f1 dugc luu trir trong tép dudi dang a2.java
e f2 dugc luu trir trong tép dudi dang a3.java

al.java —» no LINKING is done
! - _class files contain BY TECODE

aZ.java

t
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Trinh bién dich sé bién dich ba tép va tao ra 3 tép .class tuong ing chlra BYTE code. Khdéng giong
nhu C, khong cé lién két dugce thuc hién.

Java VM hoac May &o Java nam trén RAM. Trong qué trinh thuc thi, s& dung class loader, class files
dugc dua vao RAM. Tai day BYTE code dugc xac minh cho tinh bao mat.

fé : - , - )
auevaotrons | SAVA  PARCHTTECTURE
JVM bang cach

sU dung Class

Loader

Tiép theo, Execution Engine sé chuyén déi bytecode thanh ma may goc. Day chi la trong thoi gian
bién dich. Day la mot trong nhirng ly do chinh tai sao Java tuong doi cham.

JIT converts BY TECODE into machine code
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Java Stack memory

1. Java Stack la gi?

Stack la mot vung nhd dugc st dung dé luu trit cdc tham sé va cac bién local ciia phuong thic moi
khi mét phuong thirc duge goi ra. Cac tham s6 va cac bién local ciia mot phuaong thirc 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
cac bién nay quyét dinh thai gian song cla céac bién.

2. Dac diém cua cua Java Stack memory

e Stack memory dugc stir dung cho qua trinh thuyc thi ctia méi thread.

e Bat cr khi nao goi 1 ham, mét khéi bé nhé méi sé dugc tao trong Stack cho ham dé dé luu
cac bién local. Khi ham thuc hién xong, khéi bé nhd cho ham sé bi xoa, va gidi phdéng bo
nhé trong stack.

e Stack memory bao gom cac gia tri cu thé cia method: cac bién local/nguyén thdy va cac
tham chiéu téi cac doi tugng chira & trong heap memory dugc tham chiéu bdi method.

e Stack memory dugc tham chiéu theo th tu LIFO (Last In First Out - vao cudi cung thi ra
dau tién). Tdc la luu trir ki€u ngan xép (stack). Khi c6 mot method dugc thuc thi, mot block
dugc tao ra trong stack memory dé chlra cac bién nguyén thuy local va cac tham chiéu téi
cac object. Khi method két thic, block dé sé khong con dugc st dung va dugc phuc vu cho
method tiép theo.

e Stack memory c6 kich thuéc rat nhé so véi Heap memory.

3. Giai thich cach hoat dong cua Java Stack



public class Stack_Test {
public static void main(String[] args) {

int i=1;
int j=2;

Stack_Test weft'= new Stack Test();
reff.foo(i);

} L
void foo(int param)

int k = 3; roo() function space

System.out.prin:ln(param);
|
I F

main() function space

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

- int i=1 : MOt bién local dugc tao, loai primitive dugc luu trong cling khoi bé nhé ctia ham main()

- int j=2 : MOt bién local dugc tao, loai primitive dugc luu trong vung nhé tiép theo cla stack
main()

- Stack Test() reff = new Stack Test() : moOt doi tugng dugc tao loai Object sé dugc luu trong bd
nh& Heap va bién tham chiéu reff dugc luu trong Stack clia ham main()

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

- int param : MOt bién local dugc tao (Gia tri dugc truyén vao), loai primitive dugc luu trong cung
khoi bd nhé ciia ham foo()

- int k=3 : M6t bién local dugc tao, loai primitive dugc luu trong vung nhé tiép theo cla stack foo()

- Ham foo() sé két thic sau khi ham System. out. println() dugc thuc thi, vi vy b6 nhé trong stack
cho ham foo() sé dugc gidi phdng.

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 giadi phéng.

Step 4. Chuong trinh két thic.
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4. Chuong trinh gay 16i Stack Overflow Error

Chuong trinh sau la vi du gay ra 16i Stack Overflow Error trong Java, do thuc hién ham dé quy dan
téi khéng thé giai phdng duoc bd nhé Stack gay tran bb nhd.
public class Show StackOverFlowError {

public static void main(String[] args) {

methodOne( ) ;

public static void methodOne() {
System. out. println("Method One");
methodTwo( ) ;

public static void methodTwo() {

System. out. println("Method Two");
methodOne() ;

Output:

Method One
Method Two
Method One
Method Two
Method One
Method Two

Exception in thread "main" java. lang. StackOverflowError

at java. base/sun. nio. cs. UTF_8$Encoder. encodeLoop( UTF 8. java: 695)
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Java Heap - Stack memory

Phan biét cdch 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 dugce stir dung dé luu trir cac 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();
Y
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 ciia mét phuong 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 khéi stack khi phuong thic trd vé. Su ton 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

4. Heap vs Stack memory

Su khac nhau Java Heap va Stack memory

# Heap Memory

1 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).

2 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.

String Pool

! : str_object ||
obj

HEAP MEMORY

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

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 haon.

Dung lugng Heap thuong I16n 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 s&r dung cla Heap sé tang
gidm phu thuéc vao Objects st dung.

Stack chi dugc s&r dung cho mét
Thread duy nhat. Thread ngoai
khong thé truy cap vao duogc.

Co ché hoat dong la LIFO (Last-In-
First-Out), chay sau chét truéc.

B6 nhd stack thudng nhd.

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

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

java. lang. StackOverFlowError

Truy cap stack nhanh hon Heap

Bat c& khi nao goi 1 ham, mét khéi bd
nhé mdi sé dugc tao trong Stack cho
ham dé dé luu cac bién local. Khi ham
thuc hién xong, khéi bd nhé cho ham
sé bi xod, va gidi phéng bd nhé trong
stack.



Catch an SQL exception with
the error code ORA-00942 in
Java

Pé& bat ngoai |é SQL bang ma 16i ORA-00942 trong Java, ban c6 thé sir dung I6p SQLException cling
vGi cach xur ly ngoai 1& danh riéng cho Oracle. L6i ORA-00942 chi ra rang bang hoac dang xem ban
dang co truy cap khong ton tai hoac ban khdng cé cac quyén can thiét dé truy cap vao no.

Day la vi du x{r ly ngoai |é cu thé nay trong Java:

import java. sql. Connection;
import java. sql. DriverManager;
import java.sql. SQLException;

import java.sql. Statement;

public class OracleSQLExceptionExample {
public static void main(String[] args) {
Connection connection = null;

Statement statement = null;

try {

// Initialize the database connection

connection =
DriverManager. getConnection("jdbc: oracle: thin: @localhost: 1521: yourdb", "username",
"password");

statement = connection. createStatement();

// Attempt to execute an SQL statement that may cause ORA-00942
// Replace "YourTable" with the actual table name you are trying to access
String sql = "SELECT * FROM YourTable";
statement. executeQuery(sql);
} catch (SQLException e) {
if (e.getErrorCode() == 942) {
// ORA-00942: Table or view does not exist



System. out. println("Caught ORA-00942: Table or view does not exist");
// You can handle this exception here or log it as needed.

} else {
// Handle other SQL exceptions
e. printStackTrace();

}

} finally {

try {

if (statement !'= null) {

statement. close();

}

if (connection !'= null) {
connection. close();

}

} catch (SQLException e) {

e. printStackTrace();



