1.BIO. NIO #1 AIO f] [X 51| ?

BIO: —/NMEFLE—/NERRE, B Ui A i SR IR 55 A it 75 B A B — DN AT A B . 42
FEFFAS K

Pl 10: KGiERERMN LR, —XL, (HLEREE IR T SR,

NIO: —AMER—ALRE, HE P RIEIEEE RIS MBI 2 G Has b, ZHEH%E
R BNEFA 1/0 VRIS A8 3 — MR T A3

AIO: — MHEBOER—NEFRE, &P 1/0 i RE 2 H 0S Jose h T il Ak 55 #5 M FH 2 )5
BNERFEIEAT IE 2,

BIO AT MY, NIO 2 FIZEH X 5 BIO & Fhimi & PHZEMR . 1 NIO & JEFHZERT; BIO 1)
Stream JZE A, T NIO HJ channel 7& XA H .

NIO f4F i s FAFIRBARL Y . FLRFE AL 24T 55 dEFHZE 1/0, 1/0 SRS A FPHZE, M2k
0. JET block FrAfE S L3 T AL 4 8 = 20 S 21 10 BRI zero-copy~ 10 2 %8 H KK
e 1 Java W2 R B Al R4 A SE R M. 35T Reactor ZRFEAR Y,

1 Reactor MU, FAF I Ko as SEAF IS B0 TR AR RPIRES B A, F R ks
HHCIXAN AL 25 FSETEM 0 F 0 A B R A [ e85 1 B R PR i 5 44 . W
£ Reactor FFSEELEE: VEMULM A FAEAMN S BEE . FAF D KA SR FHIE HIFR
F I S wa - M & a A S D INAI L (SN L (S Sl M Nt e T (S (Sl
Wk, FEASIIESE, SRR IRIEIEHIR

2.NIO fHJZH Ak ?
Buffer: 5 Channel 4T3 H., HAEZM Channel SEAZZMHIX, MZEH X E N Channel F1H]

flip 77i% « REEIEMIX, # position 45 limit, JR)J5% position B A 0, HSzHtZY)Hins
B

clear 7712 : GMRILZEMIX, F4 position BN 0, 0 capacity FI{EZS limit.

rewind 7%« EHEZHZEMNIX, ¥ position B A 0

DirectByteBuffer A/ — IR RG2S A1 2 H P 238198 DL {H Buffer G122 R4S S AR 36 /&
ANATE, E o NAAIORIE SRR . BHRZE D X 3 BB gs LS 7 32 Bl R G 1) AR HL 1/0
BRAESCW B KRB FEAIZZ P IX o W SR & LB B NS R BOLT , RT R EAE A
heapBuffer, H JVM T4 #,

Channel: X7 10 Y55 HAr$TFFER:, XA, (EAREE VI MEdE, R85 Buffer
TR H., BETVEISAIH], FileChannel ] read J57EF0 write J5 VAR S B IE S #) T Ik !

Selector ] fifi — N FEMFIZRFEE FE £ A Channel, open J7VA 1] fi1]%# Selector, register J7 7 [A]
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Z IS AR NNEIE, FTRURT 2R . B, &, accept. WEMFFE S E
— SelectionKey: ‘%7~ SelectableChannel F1 Selector X [V F /Mo %, wakeup Jjik:
A8 1 A [ () 56— AN I SRR AR SR IR B], RREE SR IR . M TR channel B Fi4%;
channel M1, BUHEM: R M s idk (e 28340, 78 T Ab 3,

Selector 7E Linux [FJSZIZR & EPollSelectorimpl, ZZFL45 EPollArrayWrapper SZ8, HAf =4
native 7775 %T epoll F1%E, 1M EPollSelectorimpl. implRegister J5¥2, @i epoll_ctl 1]
epoll SEFI FyEM A, K E M SR 77 (fd) 5 SelectionKey 1N B 3¢ RN E! fdToKey
H, XA map 4547 1 SCHHIA ST S SelectionKey B

fdToKey A IF =25 4Ew K, RN M E] Selector L) Channel dE% %2 (H J7i&ER); i #HEk
JRA 1 Channel &H St 1] . fdToKey & & HEATEEHUT, THZHURTE select JikH#EAT 1,
ZITE R AR AR A .

Pipe: WH/NZRAE 18] 1 B ) B 4, e 24’5 2 sink @&, M source JEIE L

NIO IR 55 i a2 3L FE: Selector.open(): #TFH— Selector; ServerSocketChannel.open():
# AR S5 5 Channel; bind(): 487€ 23 A 0 0 E o IFEC B AEPHZERE X register(): /it Channel
FNIVE K FAF2] Selector ;5 select() 6 1H 2= 2 & £ 46 1O F 44

3.Netty F4F A2

—/EtERe. TP HAIKEI R NIO ALY, EHRAL X TCP. UDP A A& i S KF

{5 F 56 B 20 socket JEE)Z, X epoll 4 ?’“lﬁl SIS cpu 5 FHRNTHE NEBREAT T ALBE, b T
ELAEAEH NIo HIREEF, fafe 7 N0 Ak E T 3.

KM ZH decoder/encoder SCHF, X TCP €L/ 70 G AT H 3L AL PR

A PRS2 A R AR, PR, W EEE L Lo BRI Y T B SRR

AIACE 10 A8k, TCP 244, TCP Bl ARk X H B N ARG HENAE, @it A7
W77 AEFAFI A ByteBuf

I 5| TS BN ISR B S - 5, BEAIK T Ge A

R AR R AT 72, S AL Reactor G215/

KEAMH T volitale. I/ 7 CAS MR K. LR 2K MEH . S5 BIRAEH

4. Netty [ FERAY 2

Netty i#id Reactor #5415 T2 B 55 F B WSO A BEAT 3 3K, INERSEI 7 PSRRI, boss
LRI work ZRFET, HoH boss ZRFEIH 2R FE 1 5T AL 1E K 1) accept F A, 242U E accept
FAFRIE RS, XS NP socket #124E F|—/™ NioSocketChannel H1, F424% work ZkfEith, 1
i work ZEFEHL 1 BT SR AU read A write 44, HIX M A Handler 4bHE

AR Py /o BRIEMt—NEFEE M, MZHMEM . FrFo KB AR A4




Reactor ZKFE [ 58 B o BEEERRNCR 7 i FRIE ST 5K, ) R 55 S A S HE 4, SRR /R U 5K
BN MR S e — A NIO ZRAR RN ACBE R TR BE S, PERE LIRS, dgte, o
LREHE NSEIEI, AR, T, SOFRMN AR AGE.

LRI H— NIO Z6F2 (Acceptor) R AT MW RS, FUCE P it TCP iEH:E
K NIO AR T M%% 10 3eAE, BIVH S EEEL. frtd . ZmfdfRis; 1 > NIO ZFEr]
DLEIR AL N ZRBERE, (H02 1 MRS HXTR. 1 /N NI 2672, XN T B ik R AR R A
B8R, HAEIF R AR P iR i B2 AR, — Acceptor ZRFE ] Be S FEVERER
AE [P

FENL LT Acceptor ZRFEH T-40 e Wi 1, IR &, 4 SocketChannel M
FLRFEM Reactor ZRFEMI L EEE H4s LR, HBEME] sub LFEMMLRE L, HTA&
/0 IS EEAE, MTTRIE mainReactor R 572 NAIE. 38 2584,

5.TCP KL /4w B0 1P i I8 R i i 542
TCP & AV I 7 2R AR, — /N 52 R T BE &9 TCP 5 /0 i 2 Nk AT k0%, AT RE
/N B — A R B s L %

TCP K588/ 7B 1 S A -

N HAFEF SN RANKRTFERFERIEZMXRAN, SRKEFRBISR, MM HETF SN
s/ N T BT X KA, R 2 RS NEEE RGBT, X R AR
%

HEAT MSS K/INP) TCP 43 By, 24 TCP K BE-TCP Sk BE>MSS [ Il i AE B

PLK M) payload (¥447) KT MTU (1500 F35) #E4T ip 20 e

fif R T ¥

WHEEK: FixedLengthFrameDecoder

R IR R 7157 0 #): AT 7 BB 4F7 35 LineBasedFrameDecoder 8% H & X 73 fafF 2K -

DelimiterBasedFrameDecoder

BT 243 N B SR S A& : LengthFieldBasedFrameDecoder 2. 70 A Sk 4R AL 5 A5 6 -

KEFBAEN HA M5, 29 Bkt Shia.

6. 1 MR LR 2L L 2

FAk (Gt Rt RF sy ksl (4D, FEM T MEER . BURFEA
& MRFHIME CRRASD T X4 . g S5 B 7 1 B AR i s R ae v R, 2
TS RS, DUE SE o2 A A

S PR RERI SR 2 P B IR AR (2% 58 1 5 DD Fr SR TEfE (CPU
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HIEHD; RESGFEIET CGRA RGN RE S V1.
Java BRINGEREIPFIME: TEIREEE S« PR BRI AR AL e e 2

XML, fEx: AHURTEEPELF, AIHRE TR BRI A AR S oI EuE R 65 Ha A 5
PARCRINZE R, AR RN FEGE R REEFse At tmy B, Aeersliss
Py UK, SO RE A, AR T AR A E SO AR, SR
Fe o

JSON, Z—FiipERMEHE T, k. Etm. S tbgme, 55,
AL JE RN, wi RN, AL 5 XML AL, B ER R R, AT L
R B HORIHTRTELL XML 2. AE A TEREEER Y ms I GL . AAh 25 (A 45 L
Bk, EAE TERXML): BEJs . Al ERE . 5T Web browser 1)
Ajax TR« AESSREAR N, SENPEESRAGHIE CBIIRRZEHD [R% .

Fastjson, KA —Fh “fef PHREILE” WM&, A BORSREZH. Bl java iIB5+
R json FE. SRad: b TYEEM, MWE T hRdE” RIiRetE. REEREAR, SOEA
4, SRR A E. Web Hitl. Android 757 i

Thrift, ACRFPALII 82— RPC HEZ. Al FPOMLE AR, R, SR
2 P S AN AR SR S TS e B 48 R A Ao 0 i 7 U SRE R IR A g
B AEHERD . R KBTI, Agedr ARA RS, ERAACRDI AR A AfE
HHAAE R BCE R (I HTTP) JE SRR AR B S50, RIS &
R AP EH S ARG RPC T %

Avro, Hadoop HI—FIiH, f#H T JISON FITLKAIEA IDL B, . SRS AL
PRM, R EhE S SR HA aRAREE. 15 7 B Mrd i, Pkl k48
B Bk R 0. AT RASE BT AR AR A RPC. SRS YR FEIE 5 S . b XS
HARIESHHPABEW. &M% 5. 78 Hadoop H# Hive. Pig A1 MapReduce 7 AL

Protobuf, & 451 Lh.proto SCAFIEATHAAR, I8 ACRY AR Bl T2 AT DLAR BSOS B £ s 45 44 1
POJO T R Al Protobuf AHICHI T A EME. TR JEAIMLEMETN, PERes . SR s
fifikg 20 (XMLISON 55D I FRiR B, AT LASCEL P LB R TR e 25 S5 A0 SCRS B
B o EHEANYEY o kS TR BB T T H AR BSACRS  SCRFE A D, BT A SCHF Java
C++ . python. &5 XHPEREESR &SR RPC A . B RIGFRIEERL KBSV A @ &
VALV SE SiES T/

BEEXT Java KEHEARE



He

protostuff & protobuf ¥Hil, HATEALE proto X fF, HESFEEIA

Jboss marshaling 7] DL EL#2 754K, java 25,  TCZ05K java.io.Serializable 4% I

Message pack — ™7 R sk il e Z14k A% =X

Hessian KA —iEHl #1452 22 remoting onhttp T.H

kryo T protobuf B, R CHF java i 5,7 ZFEM (Registration), 2X)5 /7414 (Output),
754 (Input)

7. 0T B R B R ?

HAxY 5

ST AF I RS, R MEREESRLE 100ms DL ERIARSS, T XML 1 SOAP Bz —
MEFFEN TR

J£F Web browser [ Ajax, LK Mobile app 5k 45 it 2 [A] 3B L, JSON sl ik, X+
PEREER AR R, B LB SRAE SN E, sl Hamr R/ N ig Hiz s, JSON

MR ARH AN L
XF TR LU ECE S 5, RA ISON B XML BERE IR I i i il 3R, BEIRR ST K
JEA

2 M RE RN AT A AR S R I3 5%, Protobuf, Thrift, Avro Z[HEH — &M KR,
S T BRI AL 5, Protobuf Fil Avro /2 B Bk #% . 0 B FF AL G s
FEAi#AE hadoop T T H B, Avro 22T 47 k4%

X REAJETE Hadoop WL H , LERSRALE S5 A EMN 5, Protobuf & AT & FH S 2E 1Y
WS LRI A IR . 1T Avro BUBCTHEE & 1) T 3h SR ME S, XT38 S N ER
N5, Avro 2 FELFIIEFE

U R R AR — A8 R RPC R TT S, Thrift & — M 1.

2R P AR 2 )5 5 SRR A A B AR i 2 B, B R I K A U 1) B e Itk BE b
Protobuf 7] LA S5 & .

protobuf I HEEAE L2 H: bool. double. float. int32. int64. string. bytes. enum. message.
protobuf [IBE E #F: required: UAURIE, AFENZ . optional: 7Bt i LATRAE, 3 7] DAANERAA
repeated: 1% FB Al VAR R E CELAE 0 0. Mezs: Rae e e s s i —AME/E
N A

protobuf FFEAFLN] . FEANE B BT E/DBEA — required B FIFE . B8 0 NEEA
optional XA FBL; repeated F T B AT AL & 0 N N s [1,1512 W HIAR IR S 7E
GRAD 2 5 AN CEAD, [16,20471 2 WIFARR S M S 2 A5, FRiRS—
ARREE . FAEERE, o llE EREEEZE, THREN BRI B,

protobuf FJVH ETHZE I A B AR A K7 B BUEAR R, AR CAFAER
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required ZB%, optional fl repeated F57Y =B T LA RSB, (HERE AR S AREME A . BT
NI 7 Bedh 22 optional BY repeated. A AIHRRAFE P oL I8 S NG required fR

Vo

SELRFIITBL

G DA N MH B R B R T — A java ST, BLRC— MR Builder 28 (%382 HI KA
72 OH OB F B OO O . wmoo: UserProto.User.Builder builder =
UserProto.User.newBuilder();builder.build();

Netty " [Jf# FH : ProtobufVarint32FrameDecoder & FH T 4b # 2= & 78 & 10 i 15 2%
ProtobufDecoder(UserProto.User.getDefaultinstance())iX /& 6! &[] UserProto.java S 4 R fiF i
25; ProtobufVarint32LengthFieldPrepender X protobuf #HMHIVE Sk Bhn E— N KEHRN 32
ML B, T hREXANE BRI EERIZE; ProtobufEncoder /& 4wi4 K

4 StringBuilder ¥4 °4 ByteBuf 25%4: copiedBuffer() /%

8.Netty 12545 U158 ?

Netty HI#2URI K 1% ByteBuffer K DIRECT BUFFERS, i ME4N B H: N AF1E4T Socket 125,
ANTEERAT TR kB I MENAEZ T — RN DL, IVM 2 HE N A7 Buffer #5 111
— B E N AET, SR G 45 N Socket 1. ByteBuffer B ChannelConfig 43}t , ifii ChannelConfig
B1%E ByteBufAllocator BRI\ f# ] Direct Buffer

CompositeByteBuf ZE1] DL £ A~ ByteBuf &3 A—1MZ# L1 ByteBuf, it | &4t L
WAEEE DL 7 20 J LN/ Buffer & 91— KIF) Buffer. addComponents /7756 header 5
body &3 A— &% LK ByteBuf, X/~ ByteBuf 7& CompositeByteBuf P 5# 2 H AT
TEHf], CompositeByteBuf W &i% %5 [ & —NHEAA

JHIT FileRegion fL3EM[ FileChannel.tranferTo 777 SEELSCAAE S, AT UL E Bk SO 220 X 1)
i &R HbR Channel, 4 7A@ IEIS write 75 B N A7HE DL ) 8,

iEik wrap 7775, ATATLLE: byte[] #14. ByteBuf. ByteBuffer Z5{u2% s —~ Netty ByteBuf
XTGR, T TP DA .

Selector BUG: # Selector HJ#C1H) 45 R A2, WA wakeup BGHTTE SALTE, kA 2=58H),
CPU {1 2 100%,

Netty HIfi# th 702 X Selector ) select #AE B HHIEA TS E, M5 — IR 2 select #/EHEAT
— IRV AR BN RS R R N IR, WA 1 epoll BEJE3F bug. H i Selector,
HIWT 5 R HARLIR KM EHEIGR, HA LN SocketChannel MIHE Selector |2 K
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M, EEHEM R Selector |, FHE R AT Selector <A .

9.Netty 7514 BE 3 BLAE MR L /5 T 2
OBk, SRS . 2 e SRR N B 21 inactive(netty5), X%/ i FH R AG I 21 2 T W 7T
H/ENR, WML ZEIR, H idleStateHandler 25 FI RG2S iHIRA

FAT S i, BV SR AL B AT AL R NERRE N e, IR AT LR AR DI, IXFEAR
B T 2 AT MELE R EE, BT cPU M AR, JERREEAE .
H2, WL N0 LREMNZFE S, W LRI B 3h 24 AT ZRe R T8 1T, IXHh
BT BAL I BR AT ZRAR BT L — AN BB AR LR R PR RE AR

ATEEVE, BERKA AN . BERS S INASIUALE], 152/5 2SN AL ARSI s
WAL E ] ByteBuf;ByteBuf MIfEISORTT s PLAEIEHL: AFERWCHHEE . 18 A7 FiAb 2 £
1B IR ERAE

Netty Z41h: A2 4. SSL V2 A V3, TLS, SSL HA[AlTAIE. XUAIAIEAIEE =77 CA
NIE

RO R AR NIRIL: volatile KR IEWAEA; CAS MU 73810 2 M i L e mas
FOfE A N B E BRI AR . 10 EVERE=JEN: &4 (AI0). PR (Http). Zkf%
(ENZ LR

MEBRMMIER (AEa): Biikh ¥ ERFR Tt se A M S 2UN i ks, k5
s Bkt TIE AR A SR, R 55 ER AR AL BEAN I I 3 B AL A L

TCP Z#4(IiC & : SO_RCVBUF 1 SO_SNDBUF: & 13 A 128K B35 256K; SO_TCPNODELAY:
NAGLE Sy i K 22 b X N ) /INEHE I sh A, R K, BHAE RS /N I K% B
FEM L%, MBI 8% B FH R o B Ko T s S AR 1) N FH 37 53¢ 75 B SR PZ AR AL S0

10.NIOEventLoopGroup Y% ?

NioEventLoopGroup( 3 5Z /& MultithreadEventExecutorGroup) W & 4k 3 — 4> 22 & iy
EventExecutor children [], BRIAK/NRACEZRAZEL * 2, XAEHIIRL T — N 2F2H, #Igaft
EventExecutor i NioEventLoopGroup H.#, newChild 7577, FTLA children JTZ ) SEBRIET N
NioEventLoop.

26 F2 )5 B ] SingleThreadEventExecutor FH4IEE /772, 44T NioEventLoop 25K run 7512,
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B 52 hasTasks() /7 V#2407 taskQueue & HEH JTCE . WHE taskQueue T A ITLER, T
1T selectNow() /7%, IAIAT selector.selectNow(), %71 L RIR A, W taskQueue
BHICE, W4T select(oldWakenUp) Jji%

select ( oldWakenUp) J7ikfi#ikt T Nio H1J bug, selectCnt FKiC 3% selector.select J5 %[
PAT REAFR R B HATIL selector.selectNow(), #fift/k 1 epoll 7558 bug, W<z E
1T selector.select(timeoutMillis), ZF& selectCnt 2XiZFMIAE K, 24 selectCnt EF|F{E (ERIA
512), WIHAT rebuildSelector J7v%k, #E4T selector HEE, MR cpu 5 100%f) bug.

rebuildSelector J77%5Gilit openSelector 51261 — AN HH selector. SRJ5¥ old selector 1]
selectionKey $4T cancel. 5% old selector [¥] channel B33 M 231 selector H1 . rebuild
S5, TR B EPIIAT VL selectNow, K& 75 A C ready Y selectionKey.

N KA processSelectedKeys i (AbEE 1/0 1£45), 4 selectedKeys != null I, EH
processSelectedKeysOptimized /775, 14X selectedKeys FEHULZEH) 10 FHAFH selectkey 17
WAE 20 selectedKeys ', PR G NN FH A A1 processSelectedKey K Ab P &,
processSelectedKey H143%J4bHE OP_READ; OP_WRITE; OP_CONNECT Ff4-.

A runAllTasks 7775 (3E 10 1155), Z 5 E %2 fetchFromScheduledTaskQueue
J71%, 41 scheduledTaskQueue H L 28 ki SE IR AT I [A] () 455 #% 2 taskQueue HEERF AT,
IREHIRM taskQueue HHUES AT, FHAT 64 MES, HATRERRG R, W AT E]
Rt A W AT I 1], s BT IE 10 /555, R 10 (E55 K2, 5200 10 1155 Ik
7o

/> NioEventLoop W —ANZEFEFI—)™ Selector, NioServerSocketChannel 2= 3= &)y i 21| 3 —
‘™ NioEventLoop 1] Selector _I*, NioEventLoop %1 i1 445 .

Outbound FAFH R I, KiEEHE Channel, AFEE R unsafe, i#id Outbound A}
HEATIEF, £ HEJ7 )72 tail £ head.Inbound FH KL /& unsafe, AL E 2 Channel,
I, BT RMRE R

WAFEFENLE], S THE— KRN TE Arena, Arena 1% Chunk 4L, T4 Chunk
BRINHH 2048 /> page 41/ . Chunk i@ id AVL B 17 412 Page, AN 1715l K n— ) Page,
TR A SRR A X, 19 S Sl ETEEEAS Arena M RAZ HIbE . 24 X 3804 20 e H 2
J& » HES R RIL AL S AR, XA AR R XA B A LN BT T S A T
KT 8k HIN A7/ BLAE poolChunkList #, Tfi PoolSubpage H Tt /N T 8k KINAE, Bt —
A page 7T RIMEZ B, AT NAESTHC

-
7AVINS)

E
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ByteBuf FU4FA: SCRFEZIT A (M), FRIE put HiEASTH FE . BTN ERNE S ST
HKA, IR (zero-copy); AT ER A flip() RUI# i/ S5, SLHUAIS AR 5190 FF5
JrikEE; 51 IR T AtomicintegerFieldUpdater F-T- N 7B ; PooledByteBuf 3% FH — XUt
KL —A WA, R E BN AR A ECARE T, AN B ks AR & — AN P XA 5.

UnpooledHeapByteBuf TR & — 22 IX X s
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