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1. CPUSRUVEFRAESR

FrRmE: SR TERERS I ASHCPULRIIRIMEE

CPU HiRimnsTE7F, FFLASIANCPUETE, CPUNNEEGETZ5udEF, mMEXFS#ZCPU,
REGARHEZN, “RII=REFRERELZN! CPUITERESIERAEREENTEPEEZ, MA
TEEREEFHIH.
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CPUZET=ER
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ece Title

| package xpu.demo;

31 public class VisibilityTest {
private boolean flag = true;

6 private void refresh(){
flag = false;
System.out.println(Thread.currentThread().getName()+"{Eflag");

private void load() {
System.out.println(Thread.currentThread().getName()+"F#E#NIT...");
while (flag){

}
System.out.println(Thread.currentThread().getName()+"BEHGEIf: flag=" + flag);

19 public static woid main(String[] args) {
y VisibilityTest test = new VisibilityTest();

new Thread(()->test.load(), "threadA").start();
22 try {
3 Thread.sleep(2000);

new Thread(()->test.refresh(), "threadB").start();

25 } catch (InterruptedException e) {
26 e.printStackTrace();

eI ER R ThreadAiBid readig <1 R flag, fEiETloadiE<SINEEER, BEEIMMARIZE
W77, CPUBEESHFRZEEAlag, ThreadBBERIFRIME, Bidassigntg< AR AFERRfla
WE, BEAERE:
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ThreadA
while(true) o
LB while(flag){
i
use
FHERTEF
load | flag = true
flag = true

read

oo e

private wvoid load() {

JIMMAFRE

store

flag = false

I

write

BFwhile(true) HiRBERHES AR, FMUEXERLULER#T E IR, WG EERERT

Title

ThreadB
CPU
flag = false
l-lileL assgin
AT
flag = false [ y—————(0ad
flag = true

—

read

1

2 System.out.println(Thread.currentThread().getName( )+"FFIEaH4T...");

3 while (flag){

4 try {

5 Thread.sleep(1000);

6 } catch (InterruptedException e) {

7 e.printStackTrace();

8 }

9 }
10 System.out.println(Thread.currentThread().getName()+"#H{EF: flag=" + flag);
11 }

PRI TER S ERE R
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11
12
13
14
15
16
17
18

19
20
21
22
23

Run:

11
12
13
14
15
16
17
18
19
20
21
22
23

Run:

G
|

o]
5

Es 7: Structure

'S

>

private void load() {
System.out.println(Thread.currentThread().getName()+"FFE#iT...");
while (flag){
try §
Thread.sleep( millis: 1000);
} catch (InterruptedException e) {
e.printStackTrace();

}
System.out.println(Thread.currentThread().getName()+"#HTEF: flag=" + flag);

public static void main(String([] args) {
Wisibility Test loadi)
Visibility Test

/Library/Java/JavaVirtualMachines/jdk1l.8.0_231.jdk/Contents/Home/bin/java ...

il

11
-

threadAFFREHIT. . .
threadBfEiflag
threadABLHTEEF: flag=false

private void load() {

System.out.println(Thread.currentThread().getName()+"FFEHT...");
while (flag){

/7 try {
/7 Thread.sleep(1008);
// } catch (InterruptedException e) {
/7 e.printStackTrace();
1/ H
}

System.out.println(Thread.currentThread().getName()+"HH{EHF: flag=" + flag);

public static void main(String[] args) {
VisibilityTest » load()
Visibility Test

/Library/Java/JavaVirtualMachines/jdk1.8.0_231. jdk/Contents/Home/bin/java ...

I 4l

threadAFFEHIT. . .
threadB{&#flag

FABR PR E TR BIRERFE? JLARE— MR/ NIRRT E
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L &N Title

1 private void load() {

")

2 System.out.println(Thread.currentThread().getName()+" FFIaH4T. .

3 while (flag){

4 shortWait(500000); // 500000 (500R%)) BRBEREEFET

5 //shortWait (500); // SO0 RIGHEREF

6 }

7 System.out.println(Thread.currentThread().getName()+" B H{EH: flag=" + flag);
g}

10 // WMEEFINEE
11 private static wvoid shortWait(long interval){

12 long start = System.nanoTime();
13 long end;

14 do{

15 end = System.nanoTime();

16 }while (start + interval >= end);
17 }

XANHR, 1RE5004570A9SleepF1500000F I EFESHERTEA—HE! |

XS5CPUSIUBRIIARR, CPUBKZRRMERASRIRIFEIER, XESH TEFA—EEIA
, XERETCPURMIEE, MURGFETIVMER, RERXFIICPUSIES HILXFEE, B
BESCSRINPERAERXIEE, £REE—FRIAIREE:

CPUSHERERIE

CPUZTFa8

CPUETE=E CPUEE
———————
i=1 L1 L1 L1
L2 L2
L3 L3

—BEREHIFRENNRISERE, BRI, XIS ERIIRNIHMRMAEAETNE
BEIFRIEE, MBEFETERMRERE, MRFEAEIOCER(EN, TERXFIEEM, BASEIO

BEEES !
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TREM T EF—E N

FERAZNEF—EMEMNEMESIINY (M, BIRA. SHE. ITTRIOMRE, XIOMRECR
RIEFTHIRES) .

XERE—MEIISR LIRS, IRRETE&RIEE, MRRIAB— M ORE, PBAMKLEX
ZFATIRSUBERES RERE) |, SR —MEEERRTXMEERNME, CPURMSIETT

MABAEMAR MEXDMEFTRIRNSEN NSRS (HERE) |, BTREP— PRI

BT TIER, BATITIXDEFERIR, XNMRENEFTEMTMRE (BERT) | A5 RS
TR, BEERRIBIRREXNEENEFTEEEMRES, EMSBEEMBAZL, REFTTH
NEAbZ O LRYEFTHSTRIRS (THRE) | BRITHRSERUNREREERXITEZE, B4
EREENMNEFPEMBXNMEERET, MELRFHFELZMEN (A5ERF) Fok!

[ cPU CPU
f'%a{l CPUBTFE
E MRS CPUETF CPUET S HERA
G |_ i=1 L1 L1 L1
S HERE 7 i | AR
M E2UIRTS L3 L3 @
MEFERINS
S S

\ I
BB TRAIEY 64 byte , BEHEERAFIT lock/FiE

3. RAFEEIMMEEIRIE

JMMIEIAR R —FRRSRAES, —ERHN, BEXERNERRER PSP REEREHIEXKEMMAE
BEXEAGHELN, IMMERSREFE. Rt AR
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4. VolatileXi=r[RIBSItT
7 LERORITS, BAIIEAILEvolatile3t SRR N, BBAvolatile LA TLIANE?
BT RES KB BRNET, B IELEFSE:

-XX:+UnlockDiagnosticVMOptions -XX:+PrintAssembly -Xcomp

(BEMacHIET e FHERSE: hsdis-amd64.dylib, HEXEBEREFF T https://github.com/
volvedmicrobe/benchmarks/blob/master/hsdis-amd6é4.dylib, TESEEEEMAE: /Library/Java/)
vaVirtualMachines/jdk1.8.0 231.jdk/Contents/Home/jre BtF s
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FEBWAHFRIERT AR :
JEELI T lock addl $0x0,(%rsp) , fitk 7EF—SUENNY

0x0000000109f78a7e: mov $0x0,%edx
0x0000000109778a83: mov S%dl,@xc(%rsi)
0x0000000109778a86: lock addl $@x0@, (%rsp) ;*putfield fla
7 — Xpu.demo.VisibilityTest::refresh@2 (line 7)

T RERFR? RIERIFsREMTIESFS, EELFHRIT!
ETREERESCEHRFN—IF:
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eve Title

1 package xpu.demo;

2

3 // volatilefRilEFH

4 public class ReOrderTest {

5 private static int x = 0, y = 0;
[ private static int a = 0, b = 0;
8 public static void main(String[] args)
throws InterruptedException {
10 int i = 0;
11 while (true){
12 i++;
13
14 x = 0;
5 y = 0;
16 a=0;
17 b= 0;
18
19 Thread threadl = new Thread(()->{
20 shortWait(20000);
21 a=1;
22 X = b;
23 }):
5 Thread thread2Z = new Thread(()->{
b=1;
7 Y = a;

i

Jd BORORN KN KN RN
L = - < on

[
ol =

threadl.start();

31 thread2.start();

32 threadl.join();

33 thread2.join();

34

35 System.out.println("$"+ i + "R(" + x + ",
36 if (x==0 && y==0){

3 break;

38 }

39 }

40 }

41

42 /1 MVERINES

43 private static wvoid shortWait(long interval){
e long start = System.nanoTime();

45 long end;

46 do{

47 end = System.nanoTime();

48 }while (start + interval >= end);

49 }

50 }

" ey ¥
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fJEpHsR (0, 0) (0, 1) (1, 0) (1, 1) #H
XA LLERGIRT, 1BE TEXMIF:

| N Title

| public class SingletonFactory ({
private volatile static SingletonFactory mylnstance;

private static SingletonFactory getMyInstance(){

5 if(myInstance == null){
synchronized (SingletonFactory.class){
if (myInstance == null){
8 myInstance = new SingletonFactory();
g }
10 }
}

return myInstance;

mylnstance = new Slr.qutonFartmy[:_

| FEARETES(E L. HBRESE
2. [V 2. mylnstancefSE AF=2 aEht
:[: T .'ii
3. mylnstancel@@E R EF=EHELE § 3. MRk 't

15, BRMAZEEIRINSRMEREHIAHRINSR, B!

mylnstance = new SingletonFactory(), XATEEER=MESEMKAY, WRFTERIBESEFE

SFTFX86ZEHIEICPU, f_bvolatileBEmEistoreLoad IIZFERE, BB rI FENINLRERER:

JESEE: EAR volatile
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ece Title

| package xpu.demo;

2

3

4 import sun.misc.Unsafe;

5

6 import java.lang.reflect.Field;
8 // volatilefRIIEFM

9 public eclass ReOrderTest ({

10 private static int x = 0, y = 0;

11 private static int a = 0, b = 0;

12

13 public static woid main(String[] args)

14 throws InterruptedException {

15 int i = 0;

16 while (true){

17 id+;

18

19 x = 0;

20 y =0;

21 a=0;

22 b= 0;

23

24 Thread threadl = new Thread(()->{

25 shortWait(20000);

26 a=1; //volatile 5, ANFEMistoreLoad
27 /I FERIINREEE

28 UnsafeFactory.getUnsafe().storeFence();
29 x = b; //volatile ¥, BEES

30 });

h

32 Thread thread2 = new Thread(()->{

33 b =1;

34 / I FEhhnATF R

35 UnsafeFactory.getUnsafe().storeFence();
36 Y = a;

37 1)

38

39 threadl.start();

40 thread2.start();

41 threadl.join();

42 thread2.join();

43

44 System.out.println("E"+ i + "R(" + x + "," +y +")");
45 if(x==0 && y==0)({

46 break;

47 }

48 }

4 }

50

51 !/ MBDRBNFE

5 private static wvoid shortWait(long interval){
5 long start = System.nanoTime();

2

3

4 long end;

5 do{

6 end = System.nanoTime();

7 }Jwhile (start + interval >= end);
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XML REERENGEENE public native void storeFence(); EItLEFRALI, SILAEZEOpen)
KEURRFASEER, BILABRRIXSF64 i a8 ErspEifFes, X TIE64 AN RespEiras

orderAccess_linux_xB6.inline.hpp — openjds

orderAccess_finux_xB6.inline. hpp >

C orderAccess_fin
- OPENJDK

05_cpu

id OrderA ::loadload() { acquire(); }
OrderA storestore() { release(); }
OrderA loadstore() { acquire(); }

yid OrderAcc ::storeload() { fence(); }

fence() {

("lock; addl $@,@(%%rsp)"

("lock; addl %@,@(%%esp)"

5. Ak, BFE. RFIEFFE

SRR AR

N AR R

volatile IFET I STTFIE, (BRAFSHRIERT I, BRERT R synchronized, Locki

#l, EEBEREERESAIIME, 9 synchronizedflLockBEBRIEE—RTZIR B NEIEHIAZ
fER, KT volatile MRIEFRF X MNHESERIFIERR:

| COCUrTent_prog sre xpu demo & AtomTest “ AtomTest v B
] Project = B = B — @ aomTestjava
E cocurrent_prog package xpu.demo;
= .':“[:MWI » public class AtomTest {
ik modules.xmi private static volatile int sum = 9;
am Workspace.xml
::: 3 public static void main(String[] args) {
xpu.demo for (int 1 = 0; 1 < 10; i++) {
p—— raw Thread()->
& SingletonFactory for (int j = 0; j < 10000; j++) {
£ UnsafeFactory 1 Sum++,
& Visibility Test }
s Ertoma Lbraries H.start();
Scratches and Consoles 4 }
System.out.printin(sum);
}
AtomTest main() {3 ->{...}
Run: AtomTest
i /Library/Java/JavaVirtualMachines/jdk1.8.8_231. jdk/Contents/Home/bin/java ...
Jfl 55558

I ¥l

Process finished with exit code @
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RAEEHITTREZATNTE, RUEREHARZ100000, tiIHENEETENE, MBEEZE
1, BE2ITEIRRAIARRETFN, ERINRMNZEREFREWEE, S8 CEXIRHERIABE
M, FRLAERIEfRvolatileB/EFARREER!

EEEECASEIEYNAYCRES

ine jint Atomic::cmpxchg (jint exchange_value, \

t mp = os::is_MP();
T > (LOCK_IF_MP(%4) "cmpxchgl %1, (%3)"
"=a" (exchange_value)
“r'" (exchange_value), "a" (compare_value), "r" (dest),
"cc', "memory");
return exchange_value;

}
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