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Phan tich ma nguon
ConcurrentHashMap

® Huwémgdin 5® Java € BoswutipJava @ Khodng 4548 tir ® Khoang 15 phit

Bai viét nay dworc trich tir tai khodn chinh thire: The Last Read Code, dia chi géc la:
https://mp.weixin.qq.com/s/AHWzboztt53ZfFZmsSnMSw

Bai viét trwede da gidi thiéu ma nguén HashMap, von da nhan dwore rat nhiéu phan hoi tich
cwre va nhiéu sinh vién da bay to6 y kién. LAn ndy, n6 tré lai, Ian nay

ConcurrentHashMap véi HashMap an toan ludng, ciing dwoce st dung thwdomg xuyén. Vay
cAu tric lwu trit va nguyén 1y trién khai ctia n6 1a gi?

1. ConcurrentHashMap 1.7

1. Cau trac lvu triv

Segment A (AR ATH H) HashEntry ${4H

¥ Segment HNEH  <------- | -;I |

HER HER

ConcurrentHashMap CAu tric lwu trit cta trong Java 7 dwoc thé hién trong hinh trén. N6
bao gdbm ConcurrnetHashMap nhiéu Segment ,vamdi, Segment 1 mot HashMap ciu
triic trong ty nhw, nén dung lwong lwu trit bén trong ctia mdi, HashMap cé thé dwoe m&
rong. Tuy nhién Segment , sau khi khéi tao, s& lwong , khong thé thay d6i . .

Segment SO lwong , mic dinh 14 16, ¢6 thé dwore coila ConcurrentHashMap hd tro t6i da
16 luong dong thoi theo mic dinh.
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2. Khé'i tao

Kham ph4 qué trinh khaéi tao ctia thong qua ConcurrentHashMap ciu tric khong c6 d6i s6

cua ConcurrentHashMap .

1 /%% java
2 * Creates a new, empty map with a default initial capacity

3 (16),

4 * load factor (0.75) and concurrencylLevel (16).

5 */

6 public ConcurrentHashMap() {

7 this (DEFAULT_INITIAL_CAPACITY, DEFAULT_LOAD_FACTOR,

DEFAULT_CONCURRENCY_LEVEL) ;
by

CAu trac tham s6 dwoc goi trong ciu tric khong tham sé va cac gia tri méc dinh ctia ba
tham s8 dwoc truyén vao. Gi4 tri ctia chung la.

1 /%% java
> * BAMIBHES =

3 */

4 static final int DEFAULT_INITIAL_CAPACITY = 16;
5

6 /%%

. * HIAMBET

8 */

9 static final float DEFAULT_LOAD_FACTOR = 0.75f;
10

11 /%%

- * BRI RE

13 */

14 static final int DEFAULT_CONCURRENCY_LEVEL = 16;

Tiép theo, chting ta hay xem xét logic trién khai bén trong ctia ham tao tham sé nay.
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@SuppressWarnings("unchecked") java
public ConcurrentHashMap(int initialCapacity,float loadFactor, int
concurrencylLevel) {

/! SERRE
if (!(loadFactor > 0) || initialCapacity < 0 ||

concurrencylLevel <= 0)

throw new IllegalArgumentException();
/] WRHERINKN, KF 1<<16, EERN 65536
if (concurrencyLevel > MAX_SEGMENTS)
concurrencyLevel = MAX_SEGMENTS;
// Find power-of-two sizes best matching arguments
/] 2089ZDRF
int sshift = 0;
int ssize = 1;
// EXPMEFXRAAIE] concurrencylevel Z E&SER 200X A1E
while (ssize < concurrencylLevel) {
++sshift;
ssize <<= 1;
b
// IBEREBRREE
this.segmentShift = 32 - sshift;
// CEERENS
this.segmentMask = ssize - 1;
/] REBRE
if (initialCapacity > MAXIMUM_CAPACITY)
initialCapacity = MAXIMUM_CAPACITY;
// ¢ = BE / ssize , BIA 16 / 16 = 1, XBEIHESET Segment FHY

ZEF HashMap HWBE

int ¢ = initialCapacity / ssize;
if (c * ssize < initialCapacity)
++C;
int cap = MIN_SEGMENT_TABLE_CAPACITY;
//Segment HRYEMTF HashMap WBEZE/VDE2HE 28084
while (cap < c)
cap <<= 1;
// create segments and segments[0]
// Bl Segment ¥4, I%E segments[0]
Segment<K,V> s@ = new Segment<K,V>(loadFactor, (int)(cap *

loadFactor),

(HashEntry<K,V>[])new HashEntry[capl); ‘
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Segment<K,V>[] ss = (Segment<K,V>[])new Segment[ssizel;

UNSAFE.putOrderedObject(ss, SBASE, s@); // ordered write of
segments[0]

this.segments = ss;

Ching ta hiy tom tit lai logic khéi tao ctia ConcurrentHashMap trong Java 7.

1. X4c minh tham sé bit budc.

2. Kiém tra mirc 9 dong thoi concurrencylLevel . Néu mire do dong thoi 16m hon gia tri
t6i da, hay dit lai vé gié tri t6i da. Gia tri mic dinh cua ham tao khong c6 d6i s6
la 16.

3. Tim gia tri lity thira gin nhit ctia 2 concurrencylLevel trén mirc dong thoilam
dung lwong ban dau. Miac dinh 14 16 .

4. Ghilai segmentShift d¢ léch. Gia tri nay la N trong [sitc chira = 2 mii N] va s€ dwoc st
dung dé tinh toan vi tri khi gat. Gia tri mic dinh 1a 32 - sshift = 28 .

5. Record segmentMask , mac dinh la ssize - 1 =16 -1 = 15.

6. Khori tao segments[0] , kich thwérc mic dinh 1a 2, hé s6 taila 0,75 , ngwong
mo rong la 2*0,75=1,5 va viéc mé rong chi xay ra khi gia tri th& hai dwroc chen vao.

3. dat

Sau d6 ti€p tuc xem ma nguon phwong thirc put dya trén cac tham s6 khé1i tao & trén.

1 /%% java
2 * Maps the specified key to the specified value in this table.

3 * Neither the key nor the value can be null.

4 *

5 * <p> The value can be retrieved by calling the <tt>get</tt>

6 method

v * with a key that is equal to the original key.

8 *

9 * @param key key with which the specified value is to be

10 associated

11 * @param value value to be associated with the specified key

12 * @return the previous value associated with <tt>key</tt>, or

13 * <tt>null</tt> if there was no mapping for <tt>key</tt>
14 * @throws NullPointerException if the specified key or value is

15 null .
16 */

17 public V put(K key, V value) {
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Segment<K,V> s;
if (value == null)
throw new NullPointerException();
int hash = hash(key);
// hash EEXFGSER 284 (FIaftEtiRE), AFS segmentMask=15 51z

// HItFEES45segmentMask (1111) #M5icE
int j = (hash >>> segmentShift) & segmentMask;
if ((s = (Segment<K,V>)UNSAFE.getObject //
nonvolatile; recheck
(segments, (j << SSHIFT) + SBASE)) == null) // in
ensureSegment
// WREXRE Segment A=, ¥IAK
s = ensureSegment(j);
return s.put(key, hash, value, false);

/%%
* Returns the segment for the given index, creating it and
* recording in segment table (via CAS) if not already present.
*k
* @param k the index
* @return the segment
*/
@SuppressWarnings("unchecked")
private Segment<K,V> ensureSegment(int k) {
final Segment<K,V>[] ss = this.segments;
long u = (k << SSHIFT) + SBASE; // raw offset
Segment<K, V> seg;
// ¥lB u fIERY Segment EFFnull
if ((seg = (Segment<K,V>)UNSAFE.getObjectVolatile(ss, u)) ==
null) {
Segment<K,V> proto = ss[@]; // use segment @ as prototype
// 3REX0S segment EAY HashEntry<K,V> #AKKE
int cap = proto.table. length;
// 3REXOS segment EfY hash REMNYT BHRHEAF, FEH segment
# loadFactor ZiHERY
float Uf = proto.loadFactor;
// TRV BE
int threshold = (int)(cap * 1f); ‘
// BIE—" cap F=M HashEntry %4
HashEntry<K,V>[] tab = (HashEntry<K,V>[])new
HashEntrylcapl;
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61 if ((seg = (Segment<K,V>)UNSAFE.getObjectVolatile(ss, u))
62 == null) { // recheck

63 // BRIE u BN Segment BFAnull, FAXATAIEEREME
04 FEFIT THRIE

65 Segment<K,V> s = new Segment<K,V>(1f, threshold, tab);

// BE u LB Segment 2FAnull
while ((seg =
(Segment<K,V>)UNSAFE.getObjectVolatile(ss, u))
== null) {
// ERCAS E, REMII—RK
if (UNSAFE.compareAndSwapObject(ss, u, null, seg =

break;

return seg;

Ma nguon trén phan tich ConcurrentHashMap luong xtr Iy khi nhap dir liéu. Sau day la
tom tit vé quy trinh cu thé.

1. Tinh to4n vi tri ctia chia khoa can dit va 14y vi tri da chi dinh Segment .
2. Néu vi tri dwoce chi dinh Segment tréng, hay khai tao gia tri nay Segment .
Kheéri tao quy trinh phan doan:

1. Segment Kiém tra xem vi tri dworc tinh toan c6 phai la gia tri null hay khong.

2. Néu null, ti€p tuc khéi tao va Segment [0] tao mot HashEntry mang c6 dung lwong
vahésotaila.

3. Segment Kiém tra lai xem gi4 tri tinh toan tai vi tri chi dinh c6 phai 1a null khong.

4. HashEntry Khéi tao Phan doan nay bang cich str dung mang da tao .

5. Spin kiém tra xem gi4 tri tinh toan & vi tri chi dinh c6 phai Segment 1a null hay
khong va st dung CAS dé gan gia tri & vi tri ndy Segment .

3. Segment.put Chén khoa, gii tri.

Phan trén kham phé cac thao tic 1dy Segment va khdi tao cdc phan doan Segment .
Phwong thitc put & dong cudi ciing Segment van chwa dwoe xem xét, vi vay hay tiép t-
phan tich.
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final V put(K key, int hash, V value, boolean onlyIfAbsent) { java
// 3RBX ReentrantLock Jhid5%i, 3REXAZI, scanAndLockForPut 3REX,
HashEntry<K,V> node = tryLock() ? null : scanAndLockForPut(key,
hash, value);
V oldValue;
try {

HashEntry<K,V>[] tab = table;
// TTEZEputBIEALE
int index = (tab.length - 1) & hash;
// CAS 3REX index A¥RE9{E
HashEntry<K,V> first = entryAt(tab, index);
for (HashEntry<K,V> e = first;;) {

if (e !'= null) {

// MBRE key BAREFHE, WREFE, NEHBRIWMUE, I

EE%® value

K k;
if ((k = e.key) == key ||
(e.hash == hash && key.equals(k))) {
oldValue = e.value;
if (lonlyIfAbsent) {
e.value = value;

++modCount;
}
break;
b
e = e.next;
¥
else {
// first BERRA index (IEEEZBEET, AR, PRLE
%o
if (node != null)
node.setNext(first);
else
node = new HashEntry<K,V>(hash, key, value,
first);
int ¢ = count + 1;
/! BEXRTYBEE, MNRRBE, #1718
if (c > threshold && tab.length < MAXIMUM_CAPACITY)
rehash(node);
else ‘
// index MUEM{E node, node AIRER—1ITZx, tWAJRER
— P EERNR K

setEntryAt(tab, index, node);
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43 ++modCount;
44 count = c;
45 oldValue = null;
46 break;
47 b
48 }
49 } finally {
unlock();
+

return oldValue;

Do tinh Segment k&thira ReentrantLock , Segment viéclay khoa nodi bo rat thuin tién
va qua trinh put st dung ham nay.

1. tryLock() L&y khoa. Néu khong 14y dwoce khoa, hay st dung
scanAndLockForPut phwong phap nay dé tiép tuc 14y khoa.

2. Tinh to4n vi tri chi muc no1i dir liéu put cAn dwoce dit, sau d6 14y chi muyc tai vi tri nay
HashEntry .

3. Tai sao ching ta cAn duyét va thém phan tir m&i? Béi vi phén tir thu dwoce & day
HashEntry c6 thé la mot phan ti rong hoic c6 thé d ton tai trong danh sach lién két,
nén chiing ta can xtr 1y n6 theo cach khac.

Néu vi tri HashEntry khong ton tai :

1. Néu cong suat hién tai 1é6m hon ngwong mé rong nhung nhé hon cong suit toi da thi
qua trinh mé’ rong s€ dwo’c thye hién .
2. Cim truec tiép.

HashEntry Néu ton tai & vi tri nay :

1. X4c dinh xem khoéa va gi4 tri bim ctia phan tir hién tai trong danh sach lién két c6
nhat quan véi khoa va gia tri bim can thém vao hay khong. Néu chiing nhat quén,
hay thay thé gi4 tri.

2. Néu c6 bat ky sy khong nhat quan nao, hay 14y nit tiép theo trong danh sach lién két
cho dén khi tim thay va thay thé€ dworc gia tri giong hét hodc khong c6 gia tri giong hét
trong danh sich lién két.

1. Néu cong suat hién tai 1é6m hon ngwong mé rong nhung nho hon cong suit t& 2
thi qua trinh mé rgng sé dworc thwe hién . .
2. Phwong phap chén dau lién két trye tiép.
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4. Néu vi tri can chén da ton tai, gia tri cti sé dwoc tra vé sau khi thay thé, néu khong thi tra
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vé gia tri null.

Céc thao tic trong bwée ddu tién scanAndLockForPut khong dwoe mé ta & diy. Phuwong

phap nay chi don gian 1a quay tryLock() dé 14y khéa. Khi s§ vong quay virot qua s&

lwong quy dinh, né sé st dung lock() chin dé 14y khéa. Trong qua trinh quay, né sé truy

xuét vi tri bim trong bang HashEntry .
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private HashEntry<K,V> scanAndLockForPut(K key, int hash, V valugjva

{
HashEntry<K,V> first = entryForHash(this, hash);
HashEntry<K,V> e = first;
HashEntry<K,V> node = null;
int retries = -1; // negative while locating node
// BTEIRENEH
while (!'tryLock()) {
HashEntry<K,V> f; // to recheck first below
if (retries < 0) {
if (e == null) {
if (node == null) // speculatively create node
node = new HashEntry<K,V>(hash, key, value,
null);
retries = 0;
b
else if (key.equals(e.key))
retries = 0;
else
e = e.next;
b
else if (++retries > MAX_SCAN_RETRIES) {
// BhIEAREEXREE, PAZEZRRZFRENEH
lock();
break;
b
else if ((retries & 1) == 0 &&
(f = entryForHash(this, hash)) != first) {
e = first = f; // re-traverse if entry changed
retries = -1;
b
} B
return node;
b
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4. M6 rong va lam lai

ConcurrentHashMap Viéc mé rong sé chi ting gip ddi dung lwong ban dau. Khi dir liéu

trong mang cii dwoe chuyén sang mang méi, vi tri sé khong thay d6i hodc tré thanh

index+ oldSize . Nut trong tham sd sé dwge chén vao vi tri da chi dinh sau khi mé rong

bing phwong phap chén dau danh sach lién két .

O 0 N O Ul p W N B

e ol
w N R

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

private void rehash(HashEntry<K,V> node) { java

HashEntry<K,V>[] oldTable = table;

/] EBE

int oldCapacity = oldTable.length;

/] HBEE, ¥ AKME

int newCapacity = oldCapacity << 1;

/] FY BSHEE

threshold = (int) (newCapacity * loadFactor);

// BIEFRAVERA

HashEntry<K,V>[] newTable = (HashEntry<K,V>[]) new

HashEntry[newCapacityl];

// FROREES, EIA2Y BER4, -1E3, THEmMELL,
int sizeMask = newCapacity - 1;
for (int i = 0; i < oldCapacity ; i++) {
// BHEEA
HashEntry<K,V> e = oldTablel[il;
if (e '= null) {
HashEntry<K,V> next = e.next;
// TEFNAUE, FNUERAEEAENERENUE+ENSE.
int idx = e.hash & sizeMask;
if (next == null) // Single node on list
// MRERIIEERFERER, Re—1Txnk, HEEWE
newTable[idx] = e;
else { // Reuse consecutive sequence at same slot
// MRBHERT
HashEntry<K,V> lastRun = e;
int lastIdx = idx;
/] FNUERAIREEATHERENUE+ENTE,
// BHERRE, lastRun EEMNTEMUEEHIEEN
for (HashEntry<K,V> last = next; last != null; ‘

= last.next) {

int k = last.hash & sizeMask;
if (k '= lastIdx) {
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33 lastIdx = k;

34 lastRun = last;

35 }

36 }

37 // , lastRun FENTHEUELHEEEN, BERFENBRMERFH
38 &,

39 newTable[lastIdx] = lastRun;

40 // Clone remaining nodes

41 for (HashEntry<K,V> p = e; p != lastRun; p =
42 p.next) {

43 // BRHFRTER, KBEEEE k L&,

44 V v = p.value;

45 int h = p.hash;

46 int k = h & sizeMask;

47 HashEntry<K,V> n = newTable[k];

48 newTable[k] = new HashEntry<K,V>(h, p.key, v,
49 n;

50 }

51 ¥

52 I

53 b

54 // KIBEBANFT R

55 int nodeIndex = node.hash & sizeMask; // add the new node

node.setNext(newTable [nodeIndex]);
newTable[nodeIndex] = node;
table = newTable;

Mot s& hoc vién c6 thé bj nham 14n béi hai vong lip for cudi ciing. Vong lip for dau tién
tim mot nut ¢o vi tri mdi giong nhau cho tat ca cac nut ti€p theo. Nt nay sau d6 dwore st
dung nhw mot danh sach lién két va dwoe gan cho vi tri méi. Vong lip for thir hai chén céac
phan ttr con lai vao vi tri da chi dinh ctia danh sach lién két bang phwong phap chén dau.

*A LA . \ 7 R A ~ A 7 A, A 7 *A / A A

for Vong lap thi hai bén trong new HashEntry<K,V>(h, p.key, v, n) taoramotvong
lip méi HashEntry thay vi st dung lai vong lip trwde d6 vi néu vong lip trwde d6 dwoce st
dung lai, get luong dang duyét (ching han nhw thue thi phwong thire) sé khong thé duyét

Cac nut dwoce thay thé sé dwoe thu gom rac khi ching khong con dwoc tham chiéu béi

ti€p do con tré da bi stra d6i. Nhw binh luan d3 noi:

bat ky ludng doc nao c6 thé dang duyét bang dong thoi.
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Céc ntit ma ching thay thé sé c6 thé dwoce thu gom rac ngay khi chiing khong con dworc
tham chiéu béi bat ky ludng trinh doc nao c6 thé dang trong qua trinh duyét bang dong
thoi

Tai sao chung ta can st dung mot for vong lip khac &6 im n6é lastRun ? Thue t&, n6
nhdm muc dich gidm s6 lwong @di twong dwore tao ra, nhw @ néu trong chu thich:

Theo théng ké, theo ngwdng mic dinh, khi dung lwong bang ting gip doi, chi cin sao
chép khoang mot phan sau s6 nit.

Theo thong ké, & ngwong mic dinh, chi c6 khodng mot phan siu trong s6 ching cin
dwoce sao chép khi mot bang tang gap doi.

5. nhan dwoc
O day rit don gian, phwong thire get chi cin hai buée.

1. Tinh toan vi tri lwu trir cta khoa.
2. Duyét qua vi tri da chi dinh d€ tim gia tri cia ciing mét khoa.

1 public V get(0Object key) { java
2 Segment<K,V> s; // manually integrate access methods to reduce
3 overhead

4 HashEntry<K,V>[] tab;

5 int h = hash(key);

6 long u = (((h >>> segmentShift) & segmentMask) << SSHIFT) +

7 SBASE;

8 // 1TEEE key MERUE

9 if ((s = (Segment<K,V>)UNSAFE.getObjectVolatile(segments, u))
10 I= null &

11 (tab = s.table) != null) {

12 for (HashEntry<K,V> e = (HashEntry<K,V>)

13 UNSAFE.getObjectVolatile

14 (tab, ((long)(((tab.length - 1) & h)) << TSHIFT) +
15 TBASE) ;

16 e !'= null; e = e.next) {

17 // UMRZHERXR, BHEKXZMEE key B value,

18 Kok;

19 if ((k = e.key) == key || (e.hash == h &&

key.equals(k))) .
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return e.value;

s

return null;

2, ConcurrentHashMap 1.8

1. Cau triac lvu triv

Node %4 R

3f Node INE =~ <--—------ >

+++++++

amEm | —

- - -------

ConcurrentHashMap ctia Java 8 d4 c6 nhitng thay d6i dang ké so véi Java 7. Thay vi st
dung mang Segment + mang HashEntry + danh sach lién két truéc day , gior day
no6 stt dung mang Node + danh sach lién két/cay do-den . Khi danh sach lién két
xung dot dat d&n mot do dai nhat dinh, danh sach lién két sé dwoe chuyén d6i thanh cay
do-den.
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2. Khéri tao initTable

1 /%% java
2 % Initializes table, using the size recorded in sizeCtl.

3 */

4 private final Node<K,V>[] initTable() {

5 Node<K,V>[] tab; int sc;

6 while ((tab = table) == null || tab.length == 0) {

v // WR sizeCtl < 0 ,BASBIMILIEMITCAS BIN, IEFEFITHIIAN.
8 if ((sc = sizeCtl) < 0)

9 // ikt CPU {#F1X

10 Thread.yield(); // lost initialization race; just spin
11 else if (U.compareAndSwapInt(this, SIZECTL, sc, -1)) {

12 try {

13 if ((tab = table) == null || tab.length == 0) {

14 int n = (sc > 0) ? sc : DEFAULT_CAPACITY;

15 @SuppressWarnings ("unchecked")

16 Node<K,V>[] nt = (Node<K,V>[])new Node<?,?>[n];
17 table = tab = nt;

18 sc =n - (n>>>2);

19 }

20 } finally {

21 sizeCtl = sc;

22 }

23 break;

24 b

25 y

26 return tab;

27}

Tir ma nguon, ching ta c6 thé thay qua trinh khéi tao dwoc hoan tat

ConcurrentHashMap thong qua cic phép to4n spin va CAS sizeCtl . Diéu quan trong

can luu y 1a bién (viét tit cia sizeControl) xac dinh trang thai khéi tao hién tai.

1. -1 cho biét qua trinh khé1i tao dang dién ra va cac ludng khac can phai quay va cho.

2.

-N biéu thi bang dang dwoe mé rong. 16 bit trén biéu thi ddu nhan dang mé rong, v» 14

bit dwéi trir 114 s6 ludng dang dwoe mé rong.

3. 0 nghia 14 kich thwéc khéi tao ctia bang. Néu bang chwa dwoc khéi tao

4. >0 biéu thi ngwdng mé rong bang néu bang da dwoc khéi tao.
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Chi cAn xem qua ma nguon da dwa vao.

O 0 N O Ul p W N B

W W W W W W NN DNDNNNNNNNRPRPRPPRPRPRPRPRPRPPRPRPPRPRPRPER
Ul p W NP SO OO0 NO U A WINPFP O OOKLNOD UL WNPFEPOS

public V put(K key, V value) { java
return putVal(key, value, false);

/*x Implementation for put and putIfAbsent x/
final V putVal(K key, V value, boolean onlyIfAbsent) {
// key 1 value FEERZT
if (key == null || value == null) throw new
NullPointerException();
int hash = spread(key.hashCode());
int binCount = 0;
for (Node<K,V>[] tab = table;;) {
// f = BWMUETR
Node<K,V> f; int n, i, fh;// fh EEFEHRERMIENITER hash &
if (tab == null || (n = tab.length) == 0)
// BARAT, MBRHEER (BhE+CAS)
tab = initTable();
else if ((f = tabAt(tab, i = (n - 1) & hash)) == null) {
// WBARNZ, CAS A, B, RINTMERE break BkL
if (casTabAt(tab, i, null,new Node<K,V>(hash, key,
value, null)))
break; // no lock when adding to empty bin
}
else if ((fh = f.hash) == MOVED)
tab = helpTransfer(tab, f);
else {
V oldVal = null;
// {€A synchronized MEIIAT S
synchronized (f) {
if (tabAt(tab, i) == f) {
// RBRERER
if (fh >= 0) {
binCount = 1; ‘
// BRIAFNSEBETR
for (Node<K,V> e = f;; ++binCount) {
K ek;
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36

37

38

39

40

41

42

43

44

45

46

47 key,

48

49 null);

50

51

52 b
53 b

if (e.hash == hash &&

((ek = e.key) ==
(ek '= null && key.equals(ek)))) {

oldval = e.val;

key ||

if (lonlyIfAbsent)
e.val = value;

break;

b

Node<K,V> pred = e;

if ((e = e.next) ==
pred.next = new

break;

null) {
Node<K, V>(hash,

value,

54 else if (f instanceof TreeBin) {
55 // IBRK

56 Node<K, V> p;
57 binCount = 2;

58 if ((p = ((TreeBin<K,V>)f).putTreeVal(hash,

59 key,

60

ol null) {

62

63

64

65 ¥
66 ¥

67 }

68 ¥

oldval = p.val;
if ('onlyIfAbsent)
p.val = value;

69 if (binCount !'= 0) {
70 if (binCount >= TREEIFY_THRESHOLD)
71 treeifyBin(tab, 1i);

72 if (oldval

I= null)

73 return oldVal;

74 break;
75 }
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}
addCount (1L, binCount);
return null;

1. Tinh todn ma bam dura trén khoa.
2. X4c dinh xem c6 can khé1i tao hay khong.

3. Pay la ntt dwgce dinh vi béi khoa hién tai. Néu ntt nay tréng, diéu d6 c¢6 nghia la dir liéu
c6 thé dwoe ghi vao vi tri hién tai. CAS dwoce stv dung dé thir ghi. Néu khong thanh cong,
hiy xoay dé dam bao thanh cong.

4. N&u vi tri hién taild hashcode == MOVED == -1, thi cAn phai mé rong.
5. Néu khong dap trmg dworc bt ky diéu kién nao, dir liéu sé dwoc ghi bing khoa dong bo.

6. Néu 0 16m hon TREEIFY_THRESHOLD , phwong thirc ciy sé dwoc thye thi. Trong
treeifyBin , trwdc ti€én, phwong thirc nay sé xac dinh do dai mang hién tai > 64 trwéc
khi danh sach lién két dwoc chuyén déi thanh ciy dé-den.

4. nhan dwoc

Qua trinh 14y dir liéu kh& don gian, chi cAn xem trye ti€p ma nguon.

1 public V get(Object key) { java

2 Node<K,V>[] tab; Node<K,V> e, p; int n, eh; K ek;

3 // key FRTERY hash {i&

4 int h = spread(key.hashCode());

5 if ((tab = table) != null && (n = tab.length) > 0 &&

6 (e = tabAt(tab, (n — 1) & h)) != null) {

v // MNRIBEMNETERFE, k&shashBEEE

3 if ((eh = e.hash) == h) {

9 if ((ek = e.key) == key || (ek !'= null &&

10 key.equals(ek)))

11 // key hash {E1H%, keyfE#EE, EHi%ZRE7TE value

12 return e.val;
}

ﬁ else if (eh < 0) .

15 // kR&E=hash{B/hFo, RAEEY BHERLEN, findEK

16 return (p = e.find(h, key)) !'= null ? p.val : null;
while ((e = e.next) != null) {
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17 // =BHR, BHEK
18 if (e.hash == h &&
19 ((ek = e.key) == key || (ek !'= null &&
20 key.equals(ek))))
21 return e.val;
22 b
23 }
24 return null;
¥

Tém tit qua trinh 14y:

1. Tinh toan vi tri dwa trén gia tri bam.

2. Tim vi tri da chi dinh, néu nat dau 1a nat ban dang tim ki€m, hay tra vé gia tri ctia nat doé
tryre tiép.

3. Néu gia tri bam cua nat ddu nhé hon o, diéu d6 c6 nghia 1a nat d6 dang dwoe mé rong
hodc d6 1a cay d6 den. Hay tim ki€ém nut do.

4. Néu do 1a danh sach dwoe lién két, hay duyét qua va tim ki€ém trong do.

Toém tit:

Nhin chung, ConcurrentHashMap c6 kha nhiéu thay d6i trong Java 8 so véi Java 7.

3. Tém tat

Java7 ConcurrentHashMap st dung khoa phan doan, nghia 1a chi mot ludng c6 thé thao
tac trén mdi phan doan tai mot thoi diém. Mo6i phan doan Segment 1a mot cdu tric twong
tw HashMap nhw mot mang, c6 thé dwge mé rong va cac xung dot dwoe chuyén ddi thanh
mot danh sach lién két. Tuy nhién, Segment sau khi khé1i tao, s6 lwong phan doan khong
thé thay d6i.

Java 8 ConcurrentHashMap strdung Synchronized co ché&khoa va CAS. C4u tric nay da
phat trién tir Segment mang + HashEntry mang + danh sach lién két cta Java 7
thanh mang nat + danh sach lién két/cay do-den . Mot nit twong ty nhw mot
HashEntry. Khi s6 lwrong xung d6t dat d&n mo6t mtre nhat dinh, né sé chuyén dsi thanh cay
dé-den. Khi s6 lwong xung dot gidm xudng dwdi mot mire nhat dinh, no sé tréd lai thanh
danh sach lién két.

Mot s6 sinh vién c6 thé Synchronized nghi ngo vé hiéu suét ctia . Trén thye t€, .
Synchronized ké tir khi chién lwge ning cAp khoa dwore gidi thiéu, hiéu sudt khong con la
van dé nira. Nhirng sinh vién quan tAm c6 thé tyw tim hiéu vé Synchronized viéc nang
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