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1. Java FEEAREHEAEA
Java Hf5 8 i3 AL, byte,char,short,int,long,float,double,boolean %1 4:

e
SN T S @Rk | AW | WEEEe
byte 1| -128 ~ 127 Byte int
boolean 1101 Boolean int iadd. isub.
short 2| -32768 © 32767 Short int idiv. irem. ineg
int 4 | 2147483648 ~ 2147483647 | Integer int
fadd. fsub.
float 4 Float float fmul, fdiv, frem
. fneg
ladd. Isub.
long 8 Long long Imul, 1div, Irem
~ lneg
dadd. dsub.
double 8 Double double dmul, ddiv, drem
. dneg
char 2 | ¥ 65536 PMEF Character | char

VM R FIX 8 FEEACSRA A TrIA) IS HAEIRAE java AR AFEAT, 75 VL1 A
FAAEAERR A JR AR B, 185558 Bl B U7 108 H N i) DASZ R BR o IXARSRAL 1 PRk
RG] N e A E Lo
M BT A 8 FhEEASERLAE AR (I 5 T2 1-8 D7 ANl S A], Bngs IR
XL AT AR AZ AN T A BE N IX G W, T T R AR s

/ /7%t short2e2i891E
public byte[] setShort(int value) {

¥

[ /1FiE Lnt2BImE

byte[] array = new byte[2];

array[@]
array[1]

= (byte) (value >>> 8);

return array;

(byte) value;

protected byte[] setInt(int index, int value) {

byte[] array = new byte[4];

array[@]
array[1]
array[2]
array[3]

= (byte) (value >>> 24);

return array;

(byte) (value >>> 16);
(byte) (value »>>> 8);
(byte) wvalue;
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/ 15k LongZeainyig
protected byte[] setlLong(int index, leng wvalue) {
byte[] array = new byte[8];

array[@] = (byte) (value >>> 56);
array[1] = (byte) (value >>> 48);
array[2] = (byte) (value >>> 48);
array[3] = (byte) (value >>> 32);
array[4] = (byte) (value >>> 24);
array[5] = (byte) (value >>> 18);
array[6] = (byte) (value >»> 8);

array[7] = (byte) value;
return array;

h
i B AR, A TE A A IS 7 0k shorty inty long RERMEAFME S 2. 4.
8 AT, AT PR EUEE XA T N IR R
FEXTT float Al double SLZUMA7fi&WE, JDK ) API 25 3RATHRABE T float A252% Float
At T — AN float #41% int {1 /775 floatToRawIntBits, FEHEME T B35 5 1 int B
float 1 [A] fif# T 7775 intBitsToFloat. IXAFEFRA 1L AT LLSEHE float #%3ehl int AT 474i# T - double
AL B AT DU Y long o

\

|
|
|
floatTolntBits doubleToLongBits I
|
|
|

intBitsToFloat longBitsToDouble

o

I
I
I
I
I

2. Big-Endian A1 Little-Endian
& FFEX
TR, g ST, P2 U0 A AR KT AN R Y R B AE A A R AT
Ffo FEBAF- 6 W AE B TR R G — Wgmid e, HIIF RN R — A F R A A
W, MEATERS T & DAL E8 R 7 vh oA 75 B2 X A )
TEEEERG Y, ZHEF 2 AW o 5] FHARER) Big-Endian Al Little-Endian B & X
R
a)  Little-Endian 3t 65 T HERCEE P9 72 0 LSR8 r 715 HEMCEE P 77 0 M kL5
Bl-F R
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[/ frigshortzeaifig

public byte[] setShort(int value) {
byte[] array = new byte[2];
array[@] = (byte) (value >>»> 8); //Ziufd
array[1] = (byte) value; /BTN
return array;

}

b) Big-Endian At/E s T AL A AF HOMRRE S, AL 75 HETE A A7 A e b 3
Bk

[/ T shortzeaigiEg

public byte[] setShort(int value) {
byte[] array = new byte[2];
array[@] = (byte) value; /T
array[1] (byte) (value >>> 8); //Efufs
return array;

c) MEFAF: EMS L, 4 ANFHH 32 bit LN HE KT : 52 0~7bit,
HIKR 8~15bit, ZRJ5 16~23bit, )5 & 24~31bit. XFMEIRFHAE KRG 7. BT
TCP/IP & 8 o BT 1) gl o) A 5 P 5 P A A ) R SR DX FPIR PP, TR e SRR AE N 4
T o X R R RS T 2455, FEAW AR A5 g iR T .

€ ByteOrder
£ java [1] ByteOrder Z5H15%E X BIG_ENDIAN F1 LITTLE_ENDIAN P57 B, ki BEE

FATG P XA HE R,

& RGN

£ Jusr /include/H CELRE T H 5% 48745 F BYTE_ORDER(&,_BYTE_ORDER, __ BYTE_ORDER),

Tify 5 HAH . X ME— X ALE endian.h B machine/endian.h 340 7] LR 3], 45 I £E feature.h 1,

AR EERGETRRE T AR . — MK B, Lttle Endian 3 4t BYTE_ORDER( &,

_BYTE_ORDER,__BYTE_ORDER)~ 1234, Big Endian 545y 4321, K&B/ I HIERME R4 (n

windows, Linux)+& Little Endian .2 # 4341 MAC OS ,7& Big Endian H. A5 -1}, Little Endian

& /2 Big Endian S5#1E RIS ZBMA A R R

TN THI A& A B Fr R A 2R GOt B 1) G A 2 R R

x86 %% (Intel, AMD, -+ ) little—endian
DEC Alpha little—endian
HP-PA NT little—endian
HP-PA UNIX big—endian
SUN SPARC All little—endian
MIPS NT little—endian
MIPS UNIX big—endian
PowerPC NT little—endian
PowerPC non—NT big—endian
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RS/6000 UNIX big—endian
Motorola m68k big—endian
3. XMHIbEA

T Java XF G AE i IR BCELAE =AM B XS REVBIEE, XMREEEH, X RENERR.

DRI S G ) A i JE B BE T F A N RIA TR IR: T=T1+ T2 473, Hrp T1 R0 R A
I A, T2 SRR RAE R NR], 17 T3 2R IS BRI R HSERe B FRAT= AR ME A I R
H T2 AR, 1T, T3 MR R A TR .

BAKTRIMEFZ: OP=T2/(T1+T2+T3)

X T 1P G A0 3 T2 B RUE W T3 ER LW B, 9 i e i, W4 e 1255
TATEIRE A FH ZE ARG, AR BRAE THR L) FR G TR R 73 8 FH SRous S 1) G i AR
T . WK

C[ i i ]
——

XTGBT O RARAERE SR, S5 F — IR FR XM R, FHEHREELH,
MITAE— € R kDA B O R T8 . T 78 S IRAERT R “Ba87 PIXT R,
RN “XF Rt (Object Pool, B fEFK Pool).

YT RARERIN R (I String), EREREMAHH, LR X THREM
X5 (51N StringBuffer), 755 & 2 A/, 5L 7F LA EATIRE 3055 7 T MK A= B RS o

BT 25 B BR ], M A RIS A EA AT RESEIL 1 B, A XA 5, ok
RGBT A s 1.

FEAEFTA X R A S X Gt A, RGeS Gt B B — e T o AR B R AN R
FIX G TIBAL, RIMATRES I “ 40 LU B ITEE 7 RT “AERBUHN RIPTFES 7, i
P RE R DL o XA X R AV B T1. BEUE 3 13 ERLLBCR B LR, X gt
AT AT = 1 R ARG T

4. X% H

£ JDK 1.2 AR IRRAS R, 25— I RABAE TR R 51, A AR SE i A AT AR R
Wb, RAXZRAT AT il &% (reachable) MR, FEFA RS . M IDK 1.2 WA TR,
TR RA G 7 D9 4 Fhggnl, W fsRE Py R 5N 53 b i1 R K 2 i F 8 X 4 R
BRI SRS S, 5951 ARSI .

€ 55| (StrongReference)
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o 5 R S ) 5 . iR — N g B ARG, IR EIER A SECE . 4
HFREAE, Java BN T IEMH OutOfMemoryError 1%, FfEF 2w &il, A 5ERE
=P EATRSI I %, String name=new String (“icy”);

& %5 (SoftReference)

WR— MR AEGHEIH, MWAAZSEEY, 6C AP WRNFTRAL T,
SRR LT RN A HEE GC A Y, 124 Rt nl AR A F o 5| FmT R Rk
A AU 1) B 2 AT

Wl AT LAAT—A~5 FHBA%1 (ReferenceQueue) BEAEH, Wik 5| FH TS| H X %45 GC
W, Java BEFWLEL X AN 5 I 215 2 B E 51 FHB S .

¢ 555/H (WeakReference)

SIS HRG A X AET: REAS5 AN RIA E A a . /£ GC &R
BB N XSRS, — BRI T ARG HRNR, ANELRTNFTEE® S
&, W EWCE N AE

95 AT LAAT—A~ 5| FHBA%1] (ReferenceQueue) BEAEH, Wi g95] TS| FH BT S a4 3%
W, Java WL XA 5551 A 215 2 B H) 51 FHBAZ I .

€ JE5/H (PhantomReference)

“RESIH BB, R, 5 AR UM G FESA R, 51 AN S o R AE
e RN GANEFA RS A, A ERAREER 5 H—F, fhIEAaX Ge it
AT SRBE = AR AT 5

Rz 5| F 3 R R PR RN S GC W iE . fE gl S 8aI S 5l I — AN XAIE T &
gl 20k 5] FHBA %1 (ReferenceQueue) XA . 4 GC #ER [ —AN T RN, 2R &3
BIEA G, R RO G N AE T, AR I IR S 2SS 51 FH A1
AT DL B SR AN G H 6 G AR AR N AT R )R, 51 G0 A R B R AT B
HRECHI X, AT DUR B 4R — AN 5 e Rk, WX /N Sk R T, AR Gt
A5 J2 T B B v DU XA I kA5 21, R A E )R .

5. buddy allocation F/1 slab allocation P4 4743 it 5.i%
€ buddy allocation
buddy V52 RN AAE A YL, HREA TN RISME . buddy 520K BT
BEWIHES 0 11 MR, B MREERNIEA TR e S
1,2,4,8,16,32,64,128,256,512,1024 NMIEL TTAE, RANHREIE —A TUHE A Bt bk 2 1% 8 K
AINFVEERLRS . 0, RN 16 DM TTRERGER, Rk 16%2/12(— N TUHE) R /N 4k,16
ANTHERK/NA 16*4K,1k=1024=2 [1] 10 K J5, 4k=2 [ 12 IR J7) R4

B, BB EER—A 128 MIAERIHR, BIELEE 128 NTUEM B R S TAH TSNS, ik
AN 256 MIHERIEESR, AWK 256 NIUEM A RB Gy, — O H, —HmHEA 128
ANTHERIEER . WHRIEEA, B 512 NIHERSER, HIIER02N 128, 128, 256, —
A 128 A, FIRPHAEASTREER . WIRAE 512 8% AEF], NEIREHEHE S
FSGE AR I, AR N b IS IRAK S —AN KN 2b I sdpl, G2 DR
FAFIPRAIFR KA 1, BANSEA RN, 1048 bs 2, BATTI B HbE 2 L2,
3, BRSNS TUER LR 2*0* 2812 BfEEL, A, BRI & T
B, 2B AT 2b BBk BE KRB
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— N

@ slab allocation

Linux FT{ERIY slab s ECERIIREALZ Jeff Bonwick N SunOS #{E RAH KGR
—FhEE. Jeff BIATLAR R HSN KBTI ENZT, SAF R SE (il
SR AN AR T AR R KE AT . Jeff RIS A% H it Rk TR aa LA
T (P TE] R e 1 0 g AT 20 B AR TSR 75 (B [8] o PR LG AR R S5 18 02 AN REZKE N AR RS TR
— MR NAE, TR AR RERE TR B I PPIRES o filt, Wik A7k
Srlegs T —NHEFB, A R AR E R R BE A AT — IR EL R BT AR AL ek £
(mutex_init) BIRT . J5EEM W AE D FCA & EPAT XAV R 2L, A BB T8O
Wiz f5, @b TIRIPREH T .
Linux slab 7 fC#8 {8 A 17 3 ol RELABURN JHC Ath — bt JEAEURAA) 282 — AN 8 25 [A) RN (] 380 2 =
R R N A 43 B o

Cache_chain

mem_cach

slabs_full

mem_

slabs_empty

Emem_cach%

Kl 1 45H T slab S mZAHAS5 . fExm/Zs2 cache_chain, X&E—4 slab 2%
TERVREES R . XN T best-fit FHyRAEHEAH, 7V RE G G I i 20 73 Bl K/
247 (71513 cache_chain ISR A Z—1 kmem_cache Z5HHIGIH (FR
A cache). EE T B B8 7€ RN N Gt o

ByteBuf AR S5 #4153 #r

ByteBuf $&4it 1 ZFh 77 =11 buffer SEEL, %N ECH 7 AT BL23 4 heap FI direct P FHSE
M %M buffer 1 H 14 1T L4534 Unpooled Fi1 Pooled P S35 2K o
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S
Direct

Unpooled

-
o

Pooled

Heap

M ETPFREEE I G, 1RO T 2 Rhse BT U buffer, BRI

&
WA JEXT Rtk pOp S

Heap W AF UnpooledHeapByteBuf PooledHeapByteBuf

Di ¢ UnpooledDirectByteBuf PooledDirectByteBuf
irec
UnpooledUnsafeDirectByteBuf PooledUnsafeDirectByteBuf

1. ByteBuf #{k45#)

&9 o.netty.uti.ReferenceCountea

£
[ et a2y
|
£

€] io.netty.buffer. AbstractByteBuf]

@ © AbstractByteBuf()

{9 io.netty.buffer AbstractReferenceCountedByteBuf]

@ © AbstractReferenceCountedByteBuf()

© io.netty.buffer. UnpooledHieapByteiuf] | @ io.netty.buffer UnpocledDirectByteBuf] [ io.netty.buffer PocledBytebuf] [ io.netty buffer. UnpocledUnsafeDirectsytebuf] | io.netty. buffer.Compositeaytepuf|

@ © UnpooledHeapByteBuf() @ * UnpooledDirectByteBuf) @ © PodledByteBuf() © © UnpooledUnsafeDirectByteBuf()  © CompositeByteBuf()

9 io.netty.buffer.PooledUnsafeDirectByteBuf [ io.netty buffer.PooledHeapByteBUf 9 io.netty.bufer PooledDirectsytesut

T
© * PooledUnsafeDirectByteBuf() & © PooledHeapByteBuf() © " PooledDirectByteBuf()

=. ByteBuf #1%Z#T

1. ReferenceCounted %

TEHAS UML Wi BJZH2 1 /& ReferenceCounted, XM H A4 FR_EFRATT 50 & iE b 72 H ok
M TR o 2 — X R AT SR AT T+, A 3RATT— AN 0E G FH AR i - 1. gk A2
— AR B G TS, SR 5 TN 0 FIRHME RS AR A A A, 7T LU
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AN AAE . X AR R T — AR E ST

6 fo.netty. vl ReferenceCounten
int refCnt()

ReferenceCounted retain()
ReferenceCounted retain{int increment)|

boolean release()

&0 0@

boolean release(int decrement)

FOH ) retain()f1 retain(int increment) /7128 B AR 1C 4 T X R4 A JLIR . release()Fll
release(int decrement) 75 %2 I RBEHCG FHUFE o ZEXT G Gt h B 22U B retain()
TFEAT B GO A, A RATEALTH g release() 71RO &, DAt HAD
AR o refCnt() 77752 FRSREUZA G2 15 78 81 H PR & .

2. ByteBuf ik
ByteBuf s2#> NETTY 1] buffer .1, Hrp 328 L T IXEs . AEEH, Bk
Rl Hr SiERRE TR . SEA&SEIL T IDK H 77 ByteBuffer £ 3IhEE, AR NETTY H BN R %:
BRI TR EL, P78 T X InputStream Fil ScatteringByteChannel HL#% 15 45
FATAT LK ByteBuf 422 11 € LI DI REEAT LA B9VA28:

& R T 8 FhAEEASRA LS Dfg
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4 59" ByteBuf
e” readerindex() : int
@ " readerindex(int) : ByteBuf

X

4

hg

x

X

X

h

hog

hod

hg

hg

x

X

X

h

hog

hod

hg

hg

x

X

readableBytes() : int
readBoolean() : boolean
readByte() : byte
readUnsignedByte() : short
readShort() : short
readUnsignedShort() : int
readMedium() : int
readUnsignedMedium() : int
readInt() : int

readUnsignedInt() : long
readlLong() : long

readChar() : char

readFloat() : float

readDouble() : double
readBytes(int) : ByteBuf
readSlice(int) : ByteBuf
readBytes(ByteBuf) : BEyteBuf
readBytes(ByteBuf, int) : ByteBuf
readBytes(ByteBuf, int, int) : ByteBuf
readBytes(byte[]) : ByteBuf
readBytes(byte[], int, int) : ByteBuf
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a £9° ByteBuf
e * writerlndex() : int
@ * writerIndex(int) : ByteBuf
@ " writeBoolean({boolean) : ByteBuf
@ " writeByte(int) : ByteBuf
@ * writeShort(int) : ByteBuf
@ " writeMedium(int) : ByteBuf
@ * writeInt(int) : ByteBuf
@ " writeLong(long) : ByteBuf
@ " writeChar(int) : ByteBuf
e * writeFloat(float) : ByteBuf
@ * writeDouble(double) : ByteBuf
@ " writeBytes(ByteBuf) : ByteBuf
@ " writeBytes(ByteBuf, int) : ByteBuf
e writeBytes(ByteBuf, int, int) : EyteBuf
@ " writeBytes(byte[]) : ByteBuf
@ " writeBytes(byte[], int, int) : ByteBuf
® " writeBytes(ByteBuffer) : ByteBuf
" writeBytes(InputStream, int) : int
@h writeBytes(ScatteringByteChannel, int) : int
@ " writeZero(int) : ByteBuf

& E U TR buffer BRI S RS HIBT, 322 FH R AW 4 AT buffer & 75 ] AL S )30
B
4 9" ByteBuf
@ " readableBytes() : int
@ " writableBytes() : int
@ " maxWritableBytes() : int
@ " isReadable() : boolean
@ * isReadable(int) : boolean
@ " isWritable() : boolean
@ " isWritable(int) : boolean
@ " ensureWritable(int) : ByteBuf
@ " ensureWritable(int, boolean) : int

& G buffer 2558 1YW E FIFREL
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a 9" ByteBuf
e " capacity( : int
@ " capacity(int) : ByteBuf
@ * maxCapacity() : int

& X buffer (A7 fif a2 R A4 g bl U5 30 e

a £2° ByteBuf
e * order() : ByteOrder
o * order(ByteOrder) : ByteBuf

¢ E X TXEMIX AR heap HJIL /& direct, 3 & CRHX N AFHHE ) T 7
public abstract boolean isDirect();
public abstract boolean hasMemoryAddress();

public abstract long memoryAddress();

3.  AbstractByteBuf 2%
AbstractByteBuf {4 ByteBuf [ EL LA RISE, FETEM I ByteBuf 4 12 XX buffer [
RTINS E R R A A HT ) buffer 22 75 7] DAL S D) RE .
{E AbstractByteBuf 1% & | readerindex CHATEZMINLE ), writerindex CHRATEAMINALED,
markedReaderindex(#5- 13 LA &), markedWriterindex (#5135 NHIAIE ), maxCapacity
(RGEMAKE) FLATE, FHEE AT B iAr B R AW 45T buffer AIEE. A 5 A KR
7N

AR

# io.netty.buffer
4 9 AbstractByteBuf
4 readerlndex : int
4 writerlndex : int
@ markedReaderIndex : int
@ markedWriterlndex : int
i  maxCapacity : int
@ ° AbstractByteBuf()

NTHIZA H e VR R
1 %} readerindex Al writerindex HFREUFI¥# &
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@Override
public int readerIndex() {//FoSENEERIES
return readerIndex;

}

@override
public ByteBuf readerIndex(int readerIndex) {
/M EERm RN T O R E DS TEANGE T BEENERE
if (readerIndex < @ || readerIndex > writerIndex) {
throw new IndexOutOfBoundsException(String.format(
"readerIndex: %d (expected: @ <= readerIndex <= writerIndex(%d))", readerIndex, writerIndex));

H
this.readerIndex = readerIndex;
return this;

@verride
public int writerIndex() {//FBS&iE fiuE
return writerIndex;

¥

@0verride
public ByteBuf writerIndex(int writerIndex) {
[/ EE R TR E . BESAEIREATHEREE, LS
if (writerIndex < readerIndex || writerIndex > capacity()) {
throw new IndexOutOfBoundsException(String.format(
"writerIndex: %d (expected: readerIndex(%d) <= writerIndex <= capacity(%d))",
writerIndex, readerIndex, capacity()));
¥
this.writerIndex = writerIndex;
return this;

2 Xt T buffer FIRTEE. AT BRI

public boolean isReadable() {
return writerIndex > readerlndex; //45ifuBE+FE0HuE ETAILIER

public boolean isReadable(int numBytes) {
return writerIndex - readerIndex >= numBytes; //4E @IuF >SEEHHE HErSEEIMES= EEALED

public boolean isWritable() {
return capacity() > writerIndex;//SbufferfiZE » SEE S TU S
}
public boolean isWiritable(int numBytes) {
return capacity() - writerIndex >= numBytes;//%bufferfiB® > YHEARGE +TES A RSN, EralEi
}
public int readableBytes() {
return writerIndex - readerIndex;

H
public int writableBytes() {
return capacity() - writerIndex;//ZEBIEILE LFI=TH

public int maxWritableBytes() {

return maxCapacity() - writerIndex;//BEIGR+E  fi=3
H

3 Eﬁf% buffer 5 NKISCHF T %, #iTR buffer 7E2F 2 ANE (It BE H 3h9 5 AL B0 5 K
X
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@0verride
public ByteBuf ensureWritable(int minWritableBytes) {
if (minWritableBytes < @) {//4EE5) M= TOEHEILEE
throw new IllegalArgumentException(String.format(
"minWritableBytes: %d (expected: >= 8)", minWritableBytes));

¥

[ SEEE ) IFTiHE ) Fbuf ferF g, LA BEEN

if (minWritableBytes <= writableBytes()) {
return this;

H
/IEBEE ETHAT BAEE -2E5ANENEL HIHEL I T EELES
if (minWritableBytes > maxCapacity - writerIndex) {
throw new IndexOutOfBoundsException(String.format(
"writerIndex(%d) + minWritableBytes(%d) exceeds maxCapacity(%d): %s",
writerIndex, minlWiritableBytes, maxCapacity, this));

¥

[/ SEEETFE, EEHERbuf ferEErEa)

int newCapacity = calculateNewCapacity(writerIndex + minWritableBytes);
[ /EEEmbufferitiy s

capacity(newCapacity);

return this;

Buffer (3 & 5%, XA T84 buffer BT T HI%

JE*
*OIhRE: REHEREHENSGL  YEEMEEETEEESN BEHER BT ENEEATEAREIMPENE . FRALESTE, LREETATHE
* HIER T EAREAEEHE, LTI T, BARLA4M
* @param minNewCapacity
* @return
*/

private int calculateNewCapacity(int minNewCapacity) {

final int maxCapacity = this.maxCapacity;

final int threshold = 1048576 * 4; // AMiul|

if (minNewCapacity == threshold) {// 4EFrEMTEZETIN HiEER
return threshold;

¥

if (minNewCapacity > threshold) {// LEIrEa@EE TLUTRLVERHE, Bl EHIE, WRRED RS
int newCapacity minNewCapacity / threshold * threshold;

if (newCapacity » maxCapacity - threshold) {
newCapacity = maxCapacity;
} else {

newCapacity += threshold;
¥

return newCapacity;

3

int newCapacity = 64;

while (newCapacity < minNewCapacity) {// LsfgvE8TFHIAMEANEINE. LOAMTEIYE, BHRALAAN
newCapacity <<= 1;

return Math.min(newCapacity, maxCapacity);

4 Xt 8 P AKHE R B, BIRAES T HID . AT ARV SEHNE, Z R ihiR it
MRV IR, SRR 2 AR IR buffer T-2RSEHLI.
Xt 8 FhSEAY IR R AT -
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[/ EBbooleanzal

public boolean getBoolean(int index) {
return getByte(index) != 8;

¥

// Embooleanzenl

public short getShort(int index) {
checkIndex(index, 2);
return _getShort(index);

}

/1 B TR
public char getChar(int index) {
return (char) getShort(index);

}

/1 EE ANt

public int getInt(int index) {
checkIndex(index, 4);
return getInt(index);

// EElongal

public long getlong(int index) {
checkIndex(index, 8);//irETEILiEE 8 =T
return _getlong(index);

}

[ FERAGEY BERETEREA T Loat
public float getFloat(int index) {

¥

/] FRSN Y, SEEOETiamTloat
public double getDouble(int index) {

}

[ MRS AR B BBt

@override

public ByteBuf getBytes(int index, byte[] dst) {
getBytes(index, dst, @, dst.length);
return this;

Xt 8 FhSEAY M BN ARAE
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JEE
* IEg: HETLGEmbutfer2Talihian. TEERENS AN, S3AHEceME R Rbut fer2ETEER -
* ¥E: fzpool bufferd. ELAMAELE. EEENEEN] SHE T EREE N EESTEhAIHERE N0
*
protected final void ensureAccessible() {

if (refCnt() == @) {

throw new IllegalReferenceCountException(8);

¥

1

public ByteBuf writeByte(int wvalue) {
ensurelccessible();// #EieESaRA
ensureWritable(1);// #BEIESAILE =%
_setByte(writerIndex++, value);// Erintid. ShEs+1
return this;

1

public ByteBuf writeBoolean(boolean value) {// Eiboolean##
writeByte(value ? 1 : @);
return this;

}
public ByteBuf writeShort(int wvalue) {

ensurelccessible();// st E5AA
ensurelritable(2);// #EIETAILE N 24053
_setShort(writerIndex, value);// Eishort{g
writerIndex += 2;// ErE3|+2

return this;

public ByteBuf writeInt(int value) {
ensurefccessible();// fEiEETaR
ensureliritable(4);// HEETALE 4454
_setInt(writerIndex, value);// Srint (&
writerIndex += 4;// EiZza|+4
return this;

H

public ByteBuf writelong(leng value) {
ensurelccessible();// fEHeESaE
ensureliritable(8);// 3#BEIESALIE W 8=
_setlong(writerIndex, value);
writerIndex += 8;// BiE3|+8
return this;

H

public ByteBuf writeChar(int value) {
writeShort(value);// #&ishortEh
return this;

H

public ByteBuf writeFloat(fleat value) {
writeInt(Float.floatToRawIntBits(value));// Efloatitsme intET, HETFlE
return this;

H

public ByteBuf writeDouble(double value) {
writelong(Double.doubleToRawlongBits(value));// HEdoubleitiinf long:T, HETEE
return this;

4.  AbstractReferenceCountedByteBuf 2
AbstractReferenceCountedByteBuf =M1%K, /& ReferenceCounted #2 M H L. F %
SERE T X buffer X4 5| HITHE RIS, 7E AbstractReferenceCountedByteBuf H15€ X T refCnt
RN EFER, ZFBE refecnt RiE T ZLEM A WM. FBE LT
AtomicintegerFieldUpdater 2587 [ 4% & refCntUpdater, #id CAS JRFE, A DLFA{RZ 1B
HIERATE .
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/ /7% s AT
private velatile int refCnt = 1;
[ /X TrirefCnthizagse. TEREM]avafiunsafesrii
private static final AtomicIntegerFieldUpdater<AbstractReferenceCountedByteBuf> refCntUpdater;
static {

AtomicIntegerFieldUpdater<AbstractReferenceCountedByteBuf> updater =

PlatformDependent .newdtomicIntegerFieldUpdater(AbstractReferenceCountedByteBuf.class, "refCnt");
if (updater == null) {
updater = AtomicIntegerFieldUpdater.newlpdater(AbstractReferenceCountedByteBuf.class, "refCnt");

refCntUpdater = updater;
}

SEHL T RN GAE I S TG SIRTEECERME 1, 3T 5 T+ 200 SRR I
ks ol -1, 45| FTFECRERE 1 I, il B3 A 0 S8 A A 70 GBI
Retain J7i£:

JE*
*OINEG: SRR ARREHE . EEAE L BhAERL
iy
/
@0verride
public ByteBuf retain() {
for (55) {
int refCnt = this.refCnt;
if (refCnt == @) { //%H3IAMIEAOREHE, HIALM TR
throw new IllegalReferenceCountException(@, 1);
¥
if (refCnt == Integer.MAX_VALUE) {//%3|MeiEELMRaamR18, HERLI T e
throw new IllegalReferenceCountException(Integer.MAX VALUE, 1);
¥
if (refCntUpdater.compareAndSet(this, refCnt, refCnt + 1)) {//7ic|@Eit#n+1
break;
¥
h
return this;
¥
Release J51Z:

/AR — SRS A5 R0 Of R HE TR A L
@0verride
public final boolean release() {
for (55) {
int refCnt = this.refCnt;
if (refCnt == @) {//&z|EANEHOMEHE. HERLH TH#EE
throw new IllegalReferenceCountException(®, -1);
¥

if (refCntUpdater.comparefndSet(this, refCnt, refCnt - 1)) {//w|@its-1
if (refCnt == 1) {
deallocate();/ /B SRAEFHHTEE
return true;

¥

return false;

V0. Buf HJ Unpooled FJSZIR

Buf ) Unpooled BELHZ5LH, %4 heap 1 direct FHFNSZHL T 3. Heap 72 H FZ W H4H 77
SEEL, FESZILZE UnpooledHeapByteBuf. Direct 1 FH N AF A /7 ZUSEIL, T ESEIRA
UnpooledDirectByteBuf fll UnpooledUnsafeDirectByteBuf.
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1. UnpooledHeapByteBuf
UnpooledHeapByteBuf 32 X711 $4 array SRAEMEIEGHE(E BRI, FE LT Buf 1)
ByteBuffer F {1} A5 & tmpNioBuf. FF5EM T HHE L. 5 MR 4.
i R
I * Big endian Java heap buffer implementation.
.
pufbl:i.c class UnpooledHeapByteBuf extends AbstractReferenceCountedByteBuf {

private final ByteBufAllocator alloc;
private byte[] array;
! private ByteBuffer tmpNioBuf;

By W77 capacity
= @lverride

public ByteBuf capacity(int newCapacity) {
ensureAccessible();
if (newCapacity < @ || newCapacity > maxCapacity()) {
throw new IllegalArgumentException("newCapacity:

+ newCapacity);

¥

int oldCapacity = array.length;

if (newCapacity > oldCapacity) { //4#iVEExTEMESE
byte[] newArray = new byte[newCapacity];//{IiE3iahiEts. SREASHIRE
System.arraycopy(array, @, newArray, @, array.length);
setArray(newArray);/ /iEEHEEEE

H
else if (newCapacity < oldCapacity) {//4#mE2FoamsEe. ek 58
byte[] newArray new byte[newCapacity];
int readerIndex = readerIndex();
if (readerIndex < newCapacity) {
int writerIndex = writerIndex();
if (writerIndex > newCapacity) {
writerIndex(writerIndex = newCapacity);
}/ S ERER L AR A SRR
System.arraycopy(array, readerIndex, newArray, readerIndex, writerIndex - readerIndex);
} else {
setIndex(newCapacity, newCapacity);//i&E#aEEr%s|

i

setArray(newArray);

return this;

JM MWW MUY W W R W W W N UT W R W R W W W N U W
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= @0verride
protected short getShort(int index) {
return (short) (array[index] << 8 | array[index + 1] & 8xFF);
b
[ ERET
= protected byte _getByte(int index) {
return array[index];

1
[ M4 -SRIt
= protected int getInt(int index) {
return (array[index] & axff) << 24 |
(array[index + 1] & @xff) << 16 |
(array[index + 2] & @xff) << 8 |
array[index + 3] & 8xff;
b
[ M8 FTERA Llong
= @0verride

protected long getlong(int index) {

return ((long) array[index] & @xff) << 56 |
((long) array[index + 1] & @xff) << 48 |
((long) array[index + 2] & @xff) << 48 |
((1long) array[index + 3] & @xff) << 32 |
((long) array[index + 4] & @xff) << 24 |
((1long) array[index + 5] & @xff) << 16 |
((long) array[index + 6] & @xff) << & |
(long) array[index + 7] & @xff;

L
M ELRS AT T

= protected void setByte(int index, int value) {
array[index] = (byte) value;
¥
[ [ short 2B R T-=¥
2 protected void setShort(int index, int value) {
array[index] = (byte) (value »>>> 8);
array[index + 1] = (byte)} value;
¥
[ /Eintid Rl
= protected veoid setInt(int index, int value) {
array[index] (byte) (value >>> 24);
array[index + 1] (byte) (value >>> 18);
array[index + 2] (byte) (value >>> 8);
array[index + 3] (byte) value;

¥

[/ longib 84
= protected void setlong(int index, long value) {
array[index] (byte) (value >>> 56);

array[index + 1] = (byte) (value >>> 48);
array[index + 2] = (byte) (value >>> 48);
array[index + 3] = (byte) (value >>> 32);
array[index + 4] = (byte) (value >>> 24);
array[index + 5] = (byte) (value >»>> 16);
array[index + 6] = (byte) (value >>> 8);
array[index + 7] = (byte) value;
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ByteBuffer ¥ # I RE
JEE
* g HBbytem=TigiEM By teBuf ferflhE
¥ @return
* /
private ByteBuffer internalNicBuffer() {
ByteBuffer tmpNioBuf = this.tmpNiocBuf;
if (tmpNioBuf == null) {
this.tmpNicBuf = tmpNicBuf = ByteBuffer.wrap(array);
¥

return tmpNioBuf;

2.  UnpooledDirectByteBuf
UnpooledDirectByteBuf 244 IDK H i f¥] ByteBuffer [ direct buffer fi J — 2135, SZILHY
LIRef! UnpooledHeapByteBuf JEAN— 2, Hu& e BRI SCIl T =0 EA A 220 .

JEE
* Creates a new direct buffer.
*
* @param initialCapacity the initial capacity of the underlying direct buffer
* @param maxCapacity the maximum capacity of the underlying direct buffer
.
!
protected UnpooledDirectByteBuf(ByteBufAllocator alloc, int initialCapacity, int maxCapacity) {
super(maxCapacity);
if (alloc == null) {
throw new NullPointerException("alloc");
H
if (initialCapacity < @) {
throw new TllegalArgumentException("initialCapacity: " + initialCapacity);

if (maxCapacity < 8) {
throw new IllegalArgumentException("maxCapacity: " + maxCapacity);
H
if (initialCapacity > maxCapacity) {
throw new IllegalArgumentException(String.format(
"initialCapacity(%d) > maxCapacity(%d)", initialCapacity, maxCapacity));

this.alloc = alloc;
setByteBuffer(ByteBuffer.allocatelirect(initialCapacity));//&idByteBuffer_allocateDirectFaEnE

HollE 1 B E I ByteBuffer T EN 7 125K (R SE LY :
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/ /by teRizE

protected byte getByte(int index) {
return buffer.get(index);

¥

J/shorthyise

protected short getShort(int index) {
return buffer.getShort(index);

¥

[/ AntATEE

protected int getInt(int index) {
return buffer.getInt(index);

¥

// LonghizEn

protected long getlong(int index) {
return buffer.getlong(index);

¥
el 105 N2 i@ IS ByteBuffer [¥1°5 N J7 V2R IR HE S LI

/1B hzEss
protected void setByte(int index, int value) {
buffer.put(index, (byte) value);

¥

/{Exrshort

protected void setShort(int index, int value) {
buffer.putShort(index, (short) wvalue);

¥

/1Bxint

protected void setInt(int index, int wvalue) {
buffer.putInt(index, value);

¥

//B5xlong

protected void setlong(int index, long value) {
buffer.putLong(index, value);

}

3. UnpooledUnsafeDirectByteBuf

UnpooledUnsafeDirectByteBuf /il unsafe SKEE/ELIE LS, ThRER
UnpooledDirectByteBuf 2L . 2 R SCHF unsafe [P {5, BRIA direct buffer 572
UnpooledUnsafeDirectByteBuf F] .

Ti. Pooled buffer [)SZH)
Netty 4.x 1% T Pooled Buffer, KX RIBHARSIIN 7 —Am itk GEH) buffer i, 73l SHEHg

M 454 7 buddy allocation A1l slab allocation f£] jemalloc Z8fh . £ M 2% 4 rhFR AL T =2k
1) buffer G)& 73, R T buffer 16 & A5z 3% [ TE #E .
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PooledByteBuf

2. PoolChunk H1£5#)

PoolChunk /& X G ith HH b A7 43 Fe i 32 B8 B e, A B 7 2 > A7 J1(PoolSubpage ) »
£ M PoolChunk H1if buffer i % 2> subpages $2H F $RHL R — AN & 2 Fe ) N A7 T,
SRJGBEAT buffer T

7£ PoolChunk 62 (i, [FEI#iE T Memory Map (71 SUIR A5 B, Depth
Map (FSRFEREAT S IWIEIRE),Subpages (F7-4if A7 T4 .
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A A 70583, Depth Map 3 = X I ELIRES{E . Memory Map HA
M7 A RRAEE S, FEMHF S R RARE R T RS EE . WK S
V1R B 368 3 Vo8 P 3 1 R T UR
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protected PoolArena(PooledByteBufAllocator parent, int pageSize, int maxOrder, int pageShifts, int chunkSize) {
this.parent = parent;//izE TPooledByteBufAllocator
this.pageSize = pageSize; //i&BTE—TBF)
this.maxOrder = maxOrder; //&Zchunbi3RIEE
this.pageShifts = pageShifts;
this.chunkSize = chunkSize; //i##BTE4chunkgiz|
subpageOverflowMask = ~(pageSize - 1);
J/BBT tiny pagepool
tinySubpagePools = newSubpagePoolArray(numTinySubpagePools);
for (int i = @; i < tinySubpagePools.length; i ++) {

tinySubpagePools[i] = newSubpagePoolHead(pageSize);

}

PF4S-a small pagepool

numSmallSubpagePools pageShifts - 9;

smallSubpagePools = newSubpagePoolArray(numSmallSubpagePools);

for (int i = ©; i < smallSubpagePools.length; i ++) {
smallSubpagePools[i] = newSubpagePoolHead(pageSize);

}

q188 = new PoolChunklList<T>(this, null, 180, Integer.MAX_VALUE);
Q075 = new PoolChunklList<T>(this, gqlee, 75, 108);

q@58 = new PoolChunklList<T>(this, q@875, 5@, 10@);

g025 = new PoolChunkList<T>(this, g@5@, 25, 75);

q0e0 = new PoolChunkList<T>(this, g@25, 1, 5@);

qInit = new PoolChunklList<T»(this, q808, Integer.MIN_VALUE, 25);

qled.previist = g@75;

q875.prevlist = g@50;

qes50.previist = g@25;

qe25.previist = q806;

qeed.previist = null;

gInit.prevList = gInit;
}

2 M PoolArena H138HL buffer
5 M A BT R AE A7 T B B % M. PoolArena, 4X)5 M PoolArena H13KEL buffer. R4 752
HiE buffer k/NE AW 3RE buffer 1977 K. BARMIHRAZE W T :

X Elbuffer

KF512. Fpagesize

KTFpagesize
Mtiny page Y Msmall page
poo | 3R EX S TERITRE poo | $EEY
A
» FRBbuffer <
. = mIRELE
= buffer B
Bl 3T abuffer HEaEbuffer
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BRI

private void allocate(PoolThreadCache cache, PooledByteBuf<T> buf, final int reqCapacity) {
final int normCapacity = normalizeCapacity(reqCapacity);
if (isTinyOrSmall(normCapacity)) { // capacity < pageSize
int tableIdx;
PoolSubpage<T>[] table;
if (isTiny(normCapacity)) { // < 512 Mtiny buffersihzEbuffer
if (cache.allocateTiny(this, buf, reqCapacity, normCapacity)) {
return;
}
tableldx = tinyIdx(normCapacity);
table = tinySubpagePools;
} else {//Msmalliimgmbuffer
if (cache.allocateSmall(this, buf, regCapacity, normCapacity)) {
return;

}
tableIdx = smallIdx(normCapacity);
table = smallSubpagePools;

}

synchronized (this) {//4igEsFmbuffer

final PoolSubpage<T> head = table[tableldx];

final PoolSubpage<T> s = head.next;

if (s != head) {
assert s.dolMotDestroy && s.elemSize == normCapacity;
long handle = s.allocate();
assert handle >= 8;
s.chunk._initBufWithSubpage(buf, handle, reqCapacity);//iikbuffer
return;

}

}
} else if (normCapacity <= chunkSize) { //%igHRfrc)AT10MNER. SEMETHERERTHAMhunk
if (cache.allocateNormal(this, buf, reqCapacity, normCapacity)) {
return;
}
} else {
allocateHuge(buf, reqCapacity);
return;
}
allocateNormal (buf, reqCapacity, normCapacity); //{LEFEAZSEEFDEbufferfl, EE5giE—fchunkT

3 g Er i) chunk
LM cache K TE%43 2 buffer IR, B — /MBI chunk K3 FRZAE TR/
FEAEFT ) chunk H1kl 73 i PooledByteBuf.

private synchronized veid allocatelormal(PooledByteBuf<T> buf, int reqCapacity, int normCapacity) {
[/ hEnasiEp ity buf fer, BRIEER
if (ge@s@.allocate(buf, reqCapacity, normCapacity) || g825.allocate(buf, reqCapacity, normCapacity) ||
qo88.allocate(buf, reqCapacity, normCapacity) || qInit.allocate(buf, reqCapacity, normCapacity) ||
q075.allocate(buf, reqCapacity, normCapacity) || q108.allocate(buf, regCapacity, normCapacity)) {
return;

}

[/ EMEREE TR R fE—1 5
PoolChunk<T> c = [EWEININIE(pageSize, maxOrder, pageShifts, chunkSize);
long handle = c.allocate(normCapacity);//#chunkaifisizis
assert handle > @;
c.initBuf(buf, handle, reqCapacity);//iliLbuffer
qInit.add(c);//HEEEN  MASIRELEHERE

¥

newChunk 7772:7E PoolArena & — Ml R 7775, s A& I SLIL At 1528 HeapArena #il
DirectArena SKSZHLF) . & A H)72 PoolChunk #4712
@verride
protected PoolChunk<byte[]> newChunk(int pageSize, int maxOrder, int pageShifts, int chunkSize) {
return new PoolChunk<byte[]>(this, new byte[chunkSize], pageSize, maxOrder, pageShifts, chunkSize);

¥

b

J/Bdirect buffersigit TEMR
@0verride
protected PoolChunk<ByteBuffer> newChunk(int pageSize, int maxOrder, int pageShifts, int chunkSize) {
return new PoolChunk<ByteBuffer>(
this, ByteBuffer.allocateDirect(chunkSize), pageSize, maxOrder, pageShifts, chunkSize);

£ PoolChunk  FIH4IE T X BEAS — XM I a5/ BEAT 1 WI0R 1. JFERIE1E T
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PoolSubpage [EZHN G WHALR XA MG T A FIESEHL T buffer f7E o

#
*
*
*
*
*
*
*
*

/

Thit: chun ki

@param arena

@param memory EfFfEHbufferyis

@param pageSize &|-pagefFiiiii|

@param maxOrder EAFIEZWHAIER BT S 5 20max0rdersh
@param pageShifts

@param chunkSize

PoolChunk(PoolArena<T> arena, T memory, int pageSize, int maxOrder, int pageShifts, int chunkSize) {

unpooled = false;
this.arena = arena;
this.memory = memory;
this.pageSize = pageSize;
this.pageShifts = pageShifts;
this.maxOrder = maxOrder;
this.chunkSize = chunkSize;
unusable = (byte) (maxOrder + 1);
log2ChunkSize = Log2(chunkSize);
subpageOverflowMask = ~(pageSize - 1);
freeBytes = chunkSize;
maxSubpageAllocs = 1 << maxOrder; //2¢imaxOrderf
memoryMap = new byte[maxSubpageAllocs << 1];//21 (tmaxOrder+1)5
depthMap = new byte[memoryMap.length];//A*iFitEi-ariEE
int memoryMapIndex = 1;
/I EE A ERiE
for (int d = 8; d <= maxOrder; ++ d) { // move down the tree one level at a time
int depth = 1 << d;
for (int p = @; p < depth; ++ p) {
memoryMap[memoryMapIndex] = (byte) d;
depthMap[memoryMapIndex] = (byte) d;
memoryMapIndex ++;
}
H
subpages = newSubpageArray(maxSubpageAllocs);//#isHTisEA

5 M chunk * 73l Subpage X%
MR E 77 22 H13E buffer 1R/NAIW 75 2 HIG K& — 483 21> Subpage Fr& <] buffer X

7N

o

/I BRRA-FEfRIS SATEOMEEE
long allocate(int normCapacity) {

if ((normCapacity & subpageOverflowMask) != @) { // >= pageSize
return allocateRun(normCapacity);//S8E 1S

} else {
return allnca‘te{nDr‘mCapaci‘ty);ffﬁﬂ]@l]ﬁfhﬁm

h

¥
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VEs
* ohid: HEERR_EHEREERRPoolSubpagelt 7S, #EPoolSubpage kB AL
%

* [@param normCapacity normalized capacity

* @return index in memoryMap

*/

private long allocateSubpage(int normCapacity) {
int d = maxOrder;
int id = allocateNode(d);//#FERA-—R# FRELSANMEATSE SRETRISSEEER
if (id < @) {
return id;

¥

final PoolSubpage<T>[] subpages = this.subpages;

final int pageSize = this.pageSize;

[ /RS

freeBytes -= pageSize;

int subpageldx = subpageldx(id);

PoolSubpage<T> subpage = subpages[subpageldx];//ifiESES|ENFERIFEPoolSubpage

[ [ Sir—TrEaERIHE BRI

if (subpage == null) {
subpage = new PoolSubpage<T>(this, id, runOffset(id), pageSize, normCapacity);
subpages[subpageldx] = subpage;//i&B#0

1} else {
[ BT
subpage.init(normCapacity);

¥

return subpage.allocate();

b
MARTT TR BE 1A T B &A1 R IR IR AR T R A SRR
/**

AT TR EER T EHE T T ARNE EANTA1d SREEREY SRR -1
* @param d depth
* @return index in memoryMap
*/
private int allocateNode(int d) {
int id = 1;
int initial = - (1 << d}; //&BWHE
byte val = value(id);
if (val > d) { // #BARSSETESFN, MRTEHIE- DS HEAT
return -1;

H
while (val < d || (id & initial) == @) { // #%E. EEATEME-ZHTS
id <<= 1;
val = value(id);
if (val > d) {
id ~= 1;
val = value(id);
H
}
byte value = value(id);//EIZiFsS
assert value == d &% (id & initial) == 1 << d : String.format("val = %d, id & initial = %d, d = %d",
value, id & initial, d);
setValue(id, unusable}; // i tsftaCsTam
updateParentsAlloc(id);//MEErTEEER FEHY TEAHE
return id;

7 3Bt PoolSubpage

FAE R FIAEEA 2 —1 subpage & &, <X PoolSubpage %181 K1 K/NEAT564),
Iy N ASIE T, DR SHE R AR/ RIS 241 ¥ PoolSubpage S A % PoolArena
A, DAOTEAEA .
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i

void init(int elemSize) {

doMotDestroy = true;

this.elemSize = elemSize;

if (elemSize != 8) {
/I ERETE
maxNumElems =
nextAvail = 8;
[ R
bitmapLength = maxMNumElems >>> &;
if ((maxNumElems & &63) != 8) {

bitmapLength ++;

numlvail = pageSize / elemSize;

}

for (int 1 = ©; 1 < bitmaplength; 1 ++) {
bitmap[i] = @;

¥
[/ HESERPoolSubpagefiinE|PoolArenar
addToPool();

¥

9 PooledByteBuf fj#]#51L,
FEIEIRAE] PooledByteBuf it G 7EREN X GZAF X 1) 1T AR 07 B AN G A

ek
* IhEs: FERRFbufferfwrite Index firead Index
* @param buf
* @param handle
* @param reqCapacity
*f
veoid initBuf(PooledByteBuf<T> buf, long handle, int reqCapacity) {
int memoryMapIdx = (int) handle;
int bitmapIdx = (int) (handle »>>> Integer.SIZE);
if (bitmapIdx == @) {
byte val = value(memoryMapIdx);
assert val == unusable : String.valueOf(val);
buf.init(this, handle, runOffset(memoryMapIdx), reqCapacity, runlLength(memoryMapIdx));
} else {
initBufWithSubpage(buf, handle, bitmapIdx, reqCapacity);
¥

void initBufWithSubpage(PooledByteBuf<T> buf, long handle, int reqCapacity) {
initBufWithSubpage(buf, handle, (int) (handle >»>> Integer.SIZE), reqCapacity);

¥

private void initBufWithSubpage(PooledByteBuf<T> buf, long handle, int bitmapIdx, int reqCapacity) {
assert bitmapIdx != 8;
int memoryMapIdx = (int) handle;
PoolSubpage<T> subpage = subpages[subpageIdx(memoryMapIdx)];
assert subpage.dolNotDestroy;
assert reqCapacity <= subpage.elemSize;

[ /Emp A EuE relemSize (SRESRTATN) FENET
buf.init( |

this, handle,
runOffset(memoryMapIdx) + (bitmapIdx & Bx3FFFFFFF) * subpage.elemSize, regCapacity, subpage.elemSize);

6. Pooled Buffer Py 71545
& S
NETTY sh {8 51 oL ok B B B2, 24— 531 ReferenceCounted (I3 5%
IS, 51 THECE 1. 2 AU /R AR Rr—NZon B 51 IR 75 2290 1% 1 retain
D5 KB 16 G A8 o2 B A release KB 1. 245 FHEAR A O B 3 G0
RETBUIT R B 2 SR B BT J50R (0] B Y.
& MR
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@SuppressWarnings("incomplete-switch")
protected static ByteBuf toleakAwareBuffer(ByteBuf buf) {
Resourceleak leak;
switch (ResourceleakDetector.getlevel()) {//EEEH:NERSI
case SIMPLE:
leak = AbstractByteBuf.leakDetector.open(buf);/ /EEFEHELIEEE
if (leak != null) {
buf = new SimplelLeakAwareByteBuf(buf, leak);//i@idi Eid=nisMEttThas. B 7 FITEHERD]
¥

break;
case ADVANCED:
case PARANOID:
leak = AbstractByteBuf.leakDetector.open(buf);//EEFHELIEE
if (leak != null) {
buf = new AdvancedlLeakAwareByteBuf(buf, leak);//i@id TEiE=rsMEHEING FR T RTFHEED
¥

break;

¥

return buf;

¥

2 A2 SRR I 7 905 PR 92
public Resourceleak open(T ob3j) {
Level level = ResourceleakDetector.level;//FEFE MRS
if (level == Level .DISABLED) {
return null;
h
if (level.ordinal() < Level.PARANOID.ordinal(}) {
if (leakCheckCnt ++ % samplingInterval == @) {
reportleak(level);//#NIMFHERR
return new DefaultResocurceleak(cbj);//#4itEs|H
} else {
return null;
¥
1 else {

reportlLeak({level);//&aNAEHEER
return new DefaultResourceleak(obj);//#iEEsE

¥
3 FARMIE R 5| R SE B
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private final class DefaultResourceleak extends PhantomReference<Object> implements
private static final int MAX RECORDS = 4;

private final String creationRecord;

private final Deque<String> lastRecords = new ArrayDeque<String>();
private final AtomicBoolean freed;

private DefaultResourceleak prev;

private DefaultResourceleak next;

DefaultResourceleak(Object referent) {
// super(referent, referent != null? refQueue : null};
super(referent, refQueue );//@idiBEPhantomReferencetiEmatmEaln
if (referent != null) {
Level level = getlevel();
if (level.ordinal() »>= Level.ADVANCED.ordinal()) {
creationRecord = newRecord(3);
1 else {
creationRecord = null;

synchronized (head) {
prev = head;
next = head.next;
head.next.prev = this;
head.next = this;
active ++;

H

freed = new AtomicBoolean();

} else {
creationRecord = null;
freed = new AtomicBoolean(true);

Resourceleak {



