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Xt es SEAREAN B, ERETIE? IRME—RETHIHLE M es () api BEHHEE 1. R R4
AT, W%%W%n B, Aikpeta IRt Aale?

T X A

es 5T

Bk — node KiLiERITE, X node Bi/& coordinating node  (HpiEY
=D
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SEBRA) node Fff) primary shard ACFRER, REEHEEHEEDF] replica node .
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IR [ W) 82 455 SR 45 8% 7 Ui o
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es IR E

A PUEE doc id R&EW, SMR¥E doc id AT hash, FIWHKR4EHE doc id ECF| T
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o EPuRIETEREMER — node, N coordinate node o

e coordinate node X doc id BHATHEAEEH, FFiERFE K BIXRIM) node, I ffH
round-robin FENLEWE YL, 7 primary shard PARHFTEH replica HEENLIEEE—1,
PRERTRNIE A P
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o FE R node iz [A] document 45 coordinate node o
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es MR TE
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javarifie )L
javalf M
j2eekE 4

PRI java REEASRIE R, BESE java U document A ZRMK. es HiSAIRIRIA:
javaB 4P BT LT, javalf xS,

o K KIETERE]—/ coordinate node o

o WM ARG RE R BIFTE 0 shard XTI primary shard B¢ replica shard ,
#omr Lo

* query phase: T4 shard ¥ H CHE RS R (HS2 28 doc id ) RBILGPHIFET A,
EH PR ST EAR & IF . HE . 7 SRR, PR AAS

o fetch phase: 35 AT SARYE doc id ?E%/l\”ﬁ,ﬁt?iﬂl%%ﬂﬁ document ¥,
B 2R R 252 P 0 o

HiERRE A primary shard, /5 [ 4 A K replica shard; BEiE K 7 LA primary
shard 5§ replica shard 28X, RF M 2FENIHE L,

SRR R
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FHIFLs, refreshFlos cache
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4 refresh Flos cachefg
FEREEE EE
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BIE5s , SAtranslogRFLISHIAIgEST 5s FIEHEESR)

translog B0t

translog A FI—=E{E , f
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SN %commit(flush) EAEIR30954 flush
L {5buffer#iEZRlElos cache
commit point 2. os cache fsync 38| Elsegment file, 5
R commit point

3. jF&stranslog , BE—7

J 5 NNAT buffer, 1€ buffer B REHE R R AN R EE S A translog H &AL
k.

W buffer YU 17, BCE B — @ E], S NAF buffer 2088 refresh ZE|—H11 segment
file 1, {HE2MWHEHEA R EEHIEN segment file WEELAE, MREH AN os cache &
XN FERLZ refresh o

BERE 1 FDER, es ¥ buffer FHIEHE S AN —1#H segment file , TFFPEFSF2E—AHT BIHE
T segment file , XA segment file HAFfi&HIT 1 PN buffer 15 NHIEHE

{2 4R buffer BLUHILE & H 2G84 SHAT refresh #4E, iR buffer BLTHAG £dE, Bk
N 1 APEP AT — K refresh #:4E, I —NHT segment file .

BERG R, WS SCHHLSEHE — R, MU os cache , BMHEERFZZEA, M2
Pa B NHEAR S 2 /T, 206N os cache , SBHEANIERGIN—NNAFEAF L. A
B buffer HHHIEHEHE refresh #AERIN os cache A, XMEHEREL T AR T,

NHAM es MESERF 1?2 NRT , 4&FK near real-time o ERIAZAFRE 1) refresh —ik
[, Frik es 2AESERTI, BFONS ANWEHE 1 254 g R, al Ll es Y restful
api B java api , FBENPAT—IX refresh #:4E, T304 buffer HIEIRRIA  os
cache 1, iEEARZGHIAT LIRS, REHIEE AN os cache ™1, buffer Bl fiiE =
T, BAATFERE buffer T, BHETE translog B C & FF AN BIRIAE 2 —0 T .

HE B, BHEIE AW HEN buffer A1 translog, AWrE buffer FHIEEAN—AL—4
B segment file W4, R refresh 5 buffer JE=%%, translog R . BEE XA FEHE
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i, translog 221G BRI K. 4 translog & 2| — & KEMI i, Btk commit #R4E.

commit BEAERAEFE L, B buffer FILEEIE refresh F| os cache H3:, ES
buffer. #8J5, ¥ —> commit point B AMIEL A, HHARREIXAD commit point XfM
AT segment file , [AIM5EATH os cache W HRFIITA EHEH fsync FWLAL ST
¥ AR T DA translog HEXXM:, #JH— translog, LA commit #4E 5E k.

XA commit #EAEMM flush o ERIN 30 2080 HBhPAT IR flush , {HINE translog it K,
Wefil% flush o flush FAEFXT N E commit (4t fE, AT LLE es api, FEHAT
flush #:/E, F3h44 os cache HIEHRE fsync sl B REAL 2.

translog H & SCAHEHIME R4 2 ARIAT commit #VEZ B, Kol B4 A5 B4 buffer iy, B4
JE1EBTE os cache 1, i SE buffer i /& os cache #RNTE, —HIXGHLEIET, WIETHIE
WAL T T REREERS RERESAN— ML T HESE translog W, — HIGE
HLEs L, PR EJE I, es 2 H Bl translog H & SCHEFR IR, B 2N A7 buffer F1
os cache H12:,

translog H.5 /2255 N os cache 1), BRINEERE 5 B0 R — R BIREA 2, PrRABKIAE LR, W]
RE 5 PP IOBUE 2 AUAUE B 7E buffer B3 translog SCEHY os cache 1, IR ILIHLE T, &
Z R 5 BB EEE . (HRXAERE LA, &2 X 5 PHIEURE. AT LK translog 15 B UK
GRAELARESE fsync BRI, HEMRESERS.

Sefr EARFEX R, A RIAAE %A FR es ZEARM R, VR0 DEIX BAATHIAE &L, 1K
Yi, HSZes H—RMESEI ), BEERE N 1 WEATLME RS TREa R REIRN . 5 I
#5, 5 R7E buffer. translog os cache. segment file os cache W, TMATERIEE b, SERT W
B, =S85 HrIHIEEE.

BE—T, BuR%kS ANNTE buffer, R5ERE 1s, K83 refresh 3] os cache, #| T os cache
AR AL R B (rLAIRATA U es NEABIREHAL R B, TIA1H 1s ER) . &R 5s, ¥
HARE N translog S CXFEUERMAR G L, WAAEHR SRR, HE2H 5s MBI ER
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3| segment file fEAL A4

| %UE5 A segment file 2J5, RN SR LIF T BIHET .

W] Bk / B2 38 e e = DR

IR MERERAE, commit FIIRSAER—A .del 3CfF, HEKIEA doc #RiRA deleted
W&, WAL RPSBEIRIE . del STHFRLAIEX A doc 2 HHMIER 1.

IR TR, UK E ORI doc AR deleted CIRZS, RJEETEAN—FHHE.
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buffer 4F refresh —IX, &= E—A segment file , FTUABRIAFEIL R & 1 #8F—A>
segment file , IXFEFK segment file ZHCKENZE, IR & IHAT merge. BHIK
merge (I, K24 segment file HIF—A, RN IXHELMEFRIRN deleted M doc
MR, RIEEH segment file B AKIEE, XHBELSE—4 commit point , #»
WITEHI segment file , PRJGHTIF segment file MEHHRMEA, [FRINMIERIHK

segment file o
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AR UL, lucene B2 — jar B, HLIAE 1 H G 1S PhE SLEHER 51 FEEAR . 34T
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HHIT lucene, AT EA MEIEET RG], lucene STEAMRIEL BT, ARATHLRIIN
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BIHER 5

FEAR RS, A SOMHAE — XSSO 1D, SCRI N B R N — RIS R & . 11
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4, BIHER S R S8R B SO 1D IImG, SRS SCBEIRIAON N — RSO, XS
SIS T

ENFT,
HLLUF SO
Docld Doc
1 i 1K 2 A2 Bk A Facebook
2 i B 2 A2 B Facebook
3 b BB i N7 B A 50N B8 Facebook
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3 X 1,2,4,5
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W, MMEREL—T 5~10s , VIZE 7. F—RERWBHE, & 5~10s , JGIHRIME
T, ATREEL)LE =R

PRBURME, AP S kU LR, R A? PrbRERBELE es, BEMAZH
Cbube)L demo, ik BIX ANl U 5y W IE, o RN es #SEBT LIIANEARE?
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T X,
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PATT RERI R BT A IR RER 037 5 . BVFA  RORIRIRA S8, sl — iRk, #in
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es IR 5| S HAKH T JKEH filesystem cache , IRUNRY filesystem cache ¥
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BRI E NN, MEResARH E .

MREZHE R R LA 2 K2 BATZ AR 2 i A B, iR e — s e bR, RN
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XEANAEERMEG . FEANAF es WA 3 GHla, BENGEERNGFIRL, 646, BNAF
MAE 64 * 3 = 1926 . FFEHLESY esjvm heap /& 326 , AR FKEZL filesystem
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JIRESE, REAL es PREEELT, HEEMIEILT, HUZIRAINLESIIAAE, 20T DUERNIRI 4
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30G, 2T 30G Hidls B AE T REA b

FLSm] U8 PR



https://github.com/doocs/advanced-java

ZEANIF-, EROESRUL, RAT AR —EeRy, SERPERNRZ HEHE, RECRITE SRR
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MEEBEANR I —ANRSF, P DB R AEAR R T 5, RS LA 7E
filesystem os cache H., JlikvAEHE 4 M hl# .
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shard, FB4HiA 5000 2HHE, A& VMR mAHX 5000 86T — e &0 0B, FIREE)
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PRWEZ 614, 15G. HETRACLIET T H, IAE es SR AR S 8B M2 1006 &
Hio

o HHIZk b 5 &5l (EAMEERIMTACIS K, BEE CHBLEHIE TR es KD , &
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HE R BIZEA7, FOREE AN, RS i AR H R L 722477 N2/ 2 AHATAS
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Ky ALK EWR RO REAEGAF T, 5T BRI -
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FEERR—TER/EE 2. M socket 01 AriEEH key value FTEE SPITFH5A; key value RIIES
1% socket 01 A9 AE_WRITABLE S5 &H<MES LS

3. [A] socket 01 $HARIERI— 455 ok
15 socket 01 A9 AE_WRITABLE S E 48R e

B, W5 2EIT socket KFERITT, AEMIF AT LA EE —F socket ML 4mFE
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B %G, Redis R4 HEREWI GG i, 2304 server socket [f] AE_READABLE Hiftfh i
AL HE 28 K

& i socketO1 [71] Redis FEFEM server socket 153K i3 1EHz:, LI server socket 23774 —/

AE_READABLE Ff#, 10 ZE LR MW 2 server socket P24 [ F A4 )5, #51% socket JEABA
e SCHFSEAF RS AT 3R socket, CERTERE N BB 8% . NI AL B S —
ANBE S R IEAE I socket0l, JKfi% socketOl [f) AE_READABLE Fif 5 iy A 3K Ab BR 4% 56
5

R P &% T —A set key value iE3K, IS Redis ¥ socket0l <3774
AE_READABLE Fff, 10 £ E T H socket0l RPN, L F 173Uk & M BA B Hh 3R X 2]
socketOl f=E[#] AE_READABLE Ftff, HITH{I socketOl ) AE_READABLE FFC4 Hir &b
SRACFRER RIR, PRI IR I AT 2 45 i S 1E SR A AR R AL P . A 218 SR AL B 2515 Y
socketOl ] key value FHEHCWAZEHTEM key value HIRE. #BEXKE, E2K
socketOl ) AE_WRITABLE L4 [nl ARSI,

0 S 5 P it v A U R SOR 1S5 SR T, A84 Redis W[ socket01 23774 —A> AE_WRITABLE
HE, FFEEAS, HAUR SR BRI ) a2 [l R AL PR3, b1 2 [l S AL BT
socket0l B AARKIRAEM —/NEER, thin ok , ZJEfEPR socketOl [f) AE_WRITABLE Hf}5
i 4 [l 5 AL B 2% (1) Sk

XFEE SR T — S . 5T Redis (1 —UGBEE R, MEFEF I (Redis Bt 5L ——37
@) #AT RG]

%% Redis AR AR R IX AR ?

o ZEAfFIRATE

o U TARHZER) 10 2 B R HIALA] .

o CIHEFLU, —fokid, CifiE BN R R RG LT, HATHEEAR & TER,
o PRSI 1 22 RRE RO EE BN SOOI R, SRS 1 2 2R T RE AR 1 5 4 1)

Redis 6.0 FF 55| A% 5 H8

FEE! Redis 6.0 Z )G MRAIIFE T HLFRBALX — B 1E, JRAME FH B2 Z1T I Redis tFF
gREFE R B SRR

R THTIEAE 3% Redis SLFRBRL A s R, BIENH A SESIANZ LR ? X H LW Redis 1£
AL, PLABCEAARAMH 7. FOVEEE M2 Read/Write 2481 HI{E Redis $ A7 31 [A]
TR CPU IR, A SRAE I 2413 5 Ok 2 AR (K5 SR RE S IR KT

Redis [ % 2512 & 7 R 2 F R A0 2 Y 2 H0 408 10 13 5 A o U AT, AT A @ DR R B RE
Z TR AT A Redis N2 RRE AT E ¢, 7 2 LIZH] key. luay FH5F.
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LPUSH/LPOP Z555 1) I & 1) il

Redis £ ] 2 RS 7Y A B2 P i FA) 6 5K 2 A Ky CPU ANJ2 Redis iR 55 @ HOTRSIL,  Fir
U P 22 SRS Rty SR ) 1R BE ST AN BEHRTE & 7 R R A MGES A, R GE L RE ST
WEEAER 2% 1/0 #4F by T Redis 51 AZLARERAE R THERE LIE IR, X T — L2 R (E
XTEIMMERERAT, I 2 2R A AR PH ZE MR A A7 2 18] R RE I D X Redis AR FHZE I TA], 3R
PAT IR

T T2 e

Redis #8A MRS KRR ? 7l (LML 5t N (8 LEAR 53 ?

T B O E

BrAF R E B E R T, & TAF 3 LA M LB RS, w BEX BORBCA IRERA T
7, ME A 2R RE . SN, 55wl e, melE A2 .

Hosz iz A~ @, FEE PR
o EHAEVRBEA A MM T % Redis AMPLEThRE, —MEAKRM, W5l 4, BAaiRh)
2 B AT B KV A

o EEVRIESLZERIE BAE 4B )Lid Redis.

BRI AL, Budth LR R R, MR ditt A, 1R 7, HEXREREEA
of, SEARURT IR R A TR HL Y set AT get

T X A 1
Redis £ 247 DL T LA SR -

e Strings
* Hashes
e Lists
® Sets

e Sorted Sets

I Redis & 71X 5 Fp ¥4 KA 4b, & A Bitmaps. HyperLoglogs. Streams %% .
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Strings
R, ShRYEEHY set I get, MHHHLI KV 217

bash

set college szu

Hashes

RASRRP, map HY—FhaiKy, XAl 2T U S B, thin— xR G
A REIREHABKIN R BEAFAE Redis B, SRGERHRIELE ZAF MG, W] LURAE hash
HEFEA T B

bash

hset person name bingo
hset person age 20
hset person id 1

hget person name

json

person = {

"name": "bingo",
"age": 20,
"id": 1
}
Lists

Lists 2 P8I, XAA LB LR Z 1Erf.
PLAn AT BT list £ — 2L P R B N BHR M, SRR 25138 SCREMPHRFIRZ KM R

tean ] LUl T range dr4, SEHUCEANFAIX A AR TCER, TR T list SEl4r iU #), XA 2R
BEI— A DRE, 5T Redis SEILfE B m ERE 73 DT, W] DASCSRALGIAE I Bl T i AN 73 U AR
7, ‘l‘éﬁg—%7 Eﬁgﬁ#ﬁiﬁo

bash

# OJTURfIE, -145RAE, SRAERN-1N, RRyIRNEE —MIE, WEETA.
lrange mylist 6 -1
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Ee e DA/ T B 0 S BA S, AN list S b 2, A list R BB EEL SR LR

bash

lpush mylist 1
lpush mylist 2
lpush mylist 3 4 5

# 1
rpop mylist

Sets
Sets & )T HEA, HahLE.,

HAEET set ARG EFRELENBIRTIE L, BAMSEE T, WRIREZEN — SR
PO 42 R 55, ARGIRE AT AEE T jvm AAE HL HashSet #E4T £ 8, (HRZRTURIREIZEAN R4t
MBI LS Ve ? 1935 T Redis #EAT 4RI H) set 23,

AT DAEET set B )LACEE . 4. ZHEMIRIE, g, 7] LR AN 45 R —3E
£, HEWNPIILEG L RUE? e,

FEHAS KV R LR AEPIA set 1, XIS set S5k

bash

e BlE—"set-------
# R IMTR
sadd mySet 1

# BEEHILR

smembers mySet

# JIWrE S S EAME

sismember mySet 3

# MERIEA /250K
srem mySet 1

srem mySet 2 4

# BHEILRMH

scard mySet
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# FEHLIIER — N IoER

spop mySet
#ommmm o BAE £ A set-------

# K setliRB A H 74— set

smove yourSet mySet 2

# RKsetIxc4E

sinter yourSet mySet

# Rseth 4

sunion yourSet mySet

# R{tyourSetH i fEmySetH 1L &K
sdiff yourSet mySet

Sorted Sets

Sorted Sets EHEFF I set, KEMHEFLIHEF, SatLMImH RS — 08, AR D B

bash

zadd board 85 zhangsan
zadd board 72 lisi
zadd board 96 wangwu

zadd board 63 zhaoliu

# PREEEART =M GBRARTHE, rARE rev SO

zrevrange board 0 3

# PREBOEH 7 HES

zrank board zhaoliu

T T2 el

Redis (1 SIS A RLE ? Y AF IR LI IRLE? 5 —F LRU AAASSEEL?

T B O E
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UNARAREIZA [ A RIS, EORUE 1, BIEA LK, AL EARS AR, AR EIA
N5t Redis IEHEHL— € AL, JEIHFEARGSM bug, HRMTT?

W LA A 1]
o 1 Redis SANMHIEE AL T ?

WREA A2 id 8], A B Redis 2% & R — 2o, Btk 7, d—2)LTRERK
1o HHIR, R, ARIEZAS R U Redis IRELBHX . Redis /22247, R4 2170l 1 /2
g ?

MENUZAF? FHNAF A7 WAFR RIS, WAARMRE DTN HAAA IR, Hia 20 A2
KEM. ATRE—GHL&EHILHA G FALE, ERATUIAJIA T IAEE 2 H. Redis TERILT
WAEKRIEATRVERE . IR R SR AE .

TRRESR N A2 A BRI, Ll Redis 5t A GEH 10G, (RERAA RIS T 206 MHHE, 2VETR? 4
R T 106 IR, AJEHURE 106 FIEUE 1. ATmEe s ? REEMILEEE ? 82T
FAVE EEE, DR EE T .

o BURWINIEW T, BAaikbHENA?

X 1 Redis 3 B SR IE K UE -
T 5t A 1 A

Redis i B 5E1E
Redis I HHTRMS A2 & HH MM B+ 1 A B o

P BAMIER, F8002 Redis BRIAREERE 100ms ERENLHIR — LB B 1 i WIS (1K) key, #02E
HRAW,  an SR Tt s -

X Redis BT 10w 4> key, #BWE 7t BN A, REREILEZM, BEE 10w > key,
Redis ZEA FRE 1, cpu IR E R, HFHEEMRNR AT key b 7. VERE, XHEATARZE
K 100ms Htik [ B 161 B BT A1) key, BRESLRE —tERe B RME . S2Fr I Redis 245
f% 100ms BEALIHEX — L8 key KA 2 A B4 110 -

FETETEMIER 7o ARV, TEIRIRBUEEA key I, Redis & —F , XA key IR EE

BRI A, TR e FEUR Z I key 21 1 I (8] 3 A wl MHIBR T, AEVEEREE? BT LA
i
TR TR R 22 I 72 QiR T e e MR, A S g ARIR BHAE T AR P o

| 3R key BOBT 0, MR BLET key BETH, MM, FLEEEARA.
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{HIE PR FIXGE A W), 5w I ERiRs TIRZ 11 key, SRJEVRMLBE LT 2245, AL
BEMEEMIER, N SEARE? R KET key HERAENFE, FE Redis NWAAHRFER T,
WEHL 2

BT WA KRB

P A7 T IR L)
Redis PAZHIBUAIA LI JLA

* noeviction: N AEAE LGN HT B NEARR, S NEESIRE, XN — B AHE, 52
TERAEDT

o allkeys-lru: PG CLAEYH S NEHERS, 2R, BT EHAT key (X
MNEBERFD .

o allkeys-random: MW EUEIH 5NN, TREE T, BEYLFEERIEA key, XA
— B N, AN ERENL, W T DA I key 25 TR

o volatile-lru: MWNAFA B A B NIRRT, ERE T i B (A =28 4, Bk
BRI key GXAN—AKEIE) -

o volatile-random: M HAEA & LEGH S NEIERT, EREB T o B A f 822 B, FEAL
BB key.

o volatile-ttl: MNAFAELAEYGUH S NN, ERE T N R g E S, 8 R
HA BT 18] (1) key 156214

FE5—/ LRU &
PRa] DL F 5 &R 4800 LRU &k, AR E R KT, LEASKILSE,

AR A A F TR ZE I E4TiE H B S/ LRU, (B hd 2 a0 58 an ) A FH & A 1K) JDK BlE 45 1)
SEEL—A Java FRIP) LRU.

java

class LRUCache<K, V> extends LinkedHashMap<K, V> {
private final int CACHE_SIZE;

/**

* AL iR iR % R 9 A7 2 /0

*

* @param cacheSize ZZfik/h

*/

public LRUCache(int cacheSize) {
// true FIxik linkedHashMap #H8 Vs o) i Fr ok HEAT HEFP,  dedlo U 1] FRBAE S 58, 4
super((int) Math.ceil(cacheSize / ©.75) + 1, 0.75f, true);
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CACHE_SIZE = cacheSize;

/**

* BT rik, B puUETE A O R, iZT5iER [l true

* fERg R izmap R I BEATE

*/

@Override

protected boolean removeEldestEntry(Map.Entry<K, V> eldest) {
/1 3 mapHh H B R TR 2 A DB s, i SN R B il .
return size() > CACHE_SIZE;

T 2

WA ARALE redis 1@ FE R AT ? redis I ENEHIEBLGENA— F 4?2 redis 10 52 7 B RE A
H—Pnu?

A E O E

Hosz )iz A a8, FEREFER, redis BHLREARZ BIFR? WRANIT A EWT T S EL
IR ? redis A2 BEAR redis 238 E A RIE redis & & A] FH) 2

FLSAE X # T H H AR B B R — e ) @, W SRAREHE R, ISR AR RGP
i S 2 b

T X, A

WHRARH redis ZAAF ARG, &€ EHEWH redis KINZE GHLEE, TRIE redis 2 &K
B, A AW redis fRUEE OARER UGS EREIEE 17, B redis &7 H .

BT AR, B, 20 A NTHHT U

e redis F M %

redis SLHLRI &K EEMREFEE NI, —LZMN, —BOkUL, REBHELHML® T, HI1H
KENEE, BHILT QPS, L MAPREWESE, 2GR AR 10w [ QPS.
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IR EAE LB R IR MRS, FKENESE, 22 redis S, (1 redis £ 2
Ja, ATCMRBERERD JLT T IS I

redis A 1, W RGR T NI ERE, B AN S AT BT, AT PASEEL, AR — A SEf
Bl ATELEAT & D

Redis [{IRFAMATIR LR ? AR R AMHLHIEA A 8RR 2 Fp AL AR R 2
AT SEEL ) 2

T B O E

Redis U1 SRR SR Bdle 2 A7 £ N AF BT, WR Redis HAL T EL R, AAF BLIO A il 4= B0
FE T ARILAFFH Redis FIFRFAMHLS, KBl S ANAFRIRIR, 720 it i dn s
NSO R, AT R AL

1R Redis FHHLE R, HANMWAEL EINECZ ATFF AL — S 8dlimtrT LL T, BV £ RADVREL
&, EREDAKIHEHEHE .

XA —FE, HXF AR A Redis BYZEF IR Al GEIB IR — Lm0, w2 Redis o2k 1 &
A, WAAERRBIEASAEZE T ? REAREE R N RICER S K E 12

T o A

FEAMEERAM IR  BORIRE, ] USRS AT - — 3R 2%, BN Redis %
NMET, 5 Redis HIATTH T, IREMATFHHZ L Redis G ATH], ARG FT .

HJq Redis, RPLEXSHMEHLARSS, WEREMBHE &0, XX Redis JJ3) T, AR,
HARHAE T

RATREYE, KEMITERE R, ZHFEMIEmT, 1 Redis EARAILASIESE, XAIHEELIL
T, WMIERES B NS, FraEREAE Redis i, o2 mysql Bl 2 X FhEcE R Sk b
EH, — BT mysql ARSI A ARJEMEE T ..

IERVRAE Redis 35 AALAMEF, &0 AR E T RGP AR IRERE, B2 BIMEAR ) Redis #if
T, WArbhEE & s, REIKE, — BARE LRI MR B S

Redis FF ALK PR 75 2
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e RDB: RDB #HAALMLEI, Xt Redis H RS AT B B0 4% (14 A4k o
e AOF: AOF WLIXIEiEE Ndn S 1E N HE, BL append-only BRI E AN —ANHE 0,
7f Redis E 5 RN, 7T LLIE B AOF H 291 (15 AN F5 4ok 5 5 i B AN i 4

i L RDB B AOF, #RHI LK Redis A7 AR 45 15 A AL IR AL FTHOR, AR5 W] DUREIX EE 4
HA BRI R %, R B a5 B RS .

1R Redis 1, MRS & LR AR EE EROBARARE T, T LA 5 e g% b9 DLIR R 22 1T )%
i, BEEE M ERY, S EFEE) Redis, Redis Hiss B SRS RE A SO I EHE
LB WA B, RS0 SR IR S5

U 5L [H] 43 RDB A1 AOF B Rh 5 AALLHI, HSAYE Redis 5 (K, 2xfd ] AOF K E 5 i)
B, N AOF BB B in e % .

RDB £/t 5k /=

* RDB &AM M S, BB SRR 78— M2 Redis (U8R, 1XR 244
AR FEEEE MR &, T LUK I 8 B (AU SO AOA B — Lem R 1 22 A A7
E%, i Amazon 1) S3 =SS L2k, FERE A AT LR B Zff) ODPS 70 A s(A7 fifk £, LA
THURE 4 [0 46 0y SR Mg SR A2 J1 %47 Redlis HH AR 204 -

* RDB XI Redis XM HERIEE S SS, FmAEH N, W LLik Redis fREFRTERE, K9 Redis &
BERE A 75 2 fork — /N HERE, LT HEREIATRELAL 10 $#R1F R EEAT RDB FF AALEIH]

o X AOF FEAAUMLEIR UL, BER5ET RDB %d SCphok H H FIK & Redis HEFE, TR
o

o UNRAMEELE Redis MRS, Rnlag/bmEKEdE, 4 RDB BA AOF 4f. —fKii, RDB
BRSO, ARG 5 el BEFERKEEA R, XSRS — B Redis #F
AN, asE Rl 5 80 EdsE.

* RDB #IRAE fork FREFERIAAT RDB PRIH YR SCIFA R ok, U REE SRR AR, AT RE
= REONTE PR IR S i KA, B R R,

AOF 1 &k 5

o AOF W] LLHESF IR EARA TS, — M AOF b 1 70, il — N E 6 & BEHIT — Ik
fsync #fE, W ER 1 BIEIEAR.

* AOF H&EIMFLL append-only HEAHAN, FrbABATEMIHE T UERIIFE, SAVEREARR
s M HSCPEAR S ilidn, RME SO R, BIRESBE.

o AOF HESCAFEMERL KM, IS G EGH#IE, BASEWE M miES. FE
rewrite log MMM, 2XFHAIIR AT B, GUEH — 40 7 ERE HEE (10 b H A
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Ko FEQNEH H SRR, ZHH SRR RE S A 231 merge 5 i H &30
ready IS i, FEAZHRTE HESCHFEDIAT

o AOF H &SI 4 il id nl S i) 77 S AT il 3, IXAMRRPE AR5 38 B il 0 A 1 1R R A B
KBRS . Lt ARG flushall mdiES 7 AMEEdE, REXAEHES G
rewrite A KA, AT LASLRIEE UL AOF XU, Wit fg—%c flushall #4451
T, REWEEZ AoF USRI, A LGB IR E LS|, B 3RS I il

o XFT A EAE R UL, AOF H & S48 % bt RDB 248 bR HE ST 52 K

e AOF JFJhJa, SCRFHIS QPS 2 RDB SCHFINS QPS Ik, K0y AOF — Mo it B B
fsyne —WRHEXMH, X8R, FH—IK fsync , MREEERREN. REFEN,
A4 QPS 2 K%, Redis T RES K AR

o LLHT AOF KA1t bug, miZiiid AOF sk H &, #HATHEE W E Mg, WHKE —H—
FERIEE ke PrBAUG, S840 AOF XA N B R Ak T & H & / merge / IS 7750,
55T RDB BRI A — 1 58 B B RIS 7 2, SENESS — 28, B %A bug. At
AOF gt &R T it rewrite IIFE S EUW bug, FIHEIR rewrite AR T IHW R4 H E#AT
merge (1], MZETANAFETRBE#ITELSHNETFWE, XHEHESTFRZ.

RDB F1 AOF 2| J& % unr] ik #&

o AEAUAEH RDB, F N2 FEIRERIR 2 HdE;

o WAEAUAI AOF, BAISFEA AN RE: 55—, fRiEd AOF {4 %, WA RDB 4%
SRR PR 55, RDB W] SMH B A s DR, SR, PT LA SR AOF iX
Pl 2% 1 45 0 R IR S AL (1) bugs

* Redis SCFEFRIB R 8 iFRE A4 T, FRATATLALEA 1T F] AOF Al RDB P iR A 4L ML
i, F AOF RERIEEIEA LK, VENEIRIKE M5 —k £ FH RDB SR FIFREE ¥ &
7E AOF SCAER R sl A o] F IRy i, 3 AT LA RDB S HEAT B [ B iE Mk &

T T2 e

Redis A TAF B BERE YL — T 47 fERIINT, Redis [ key U1 AL ? AT
HEARA MR SL? T Bk hash LM ?

A E O E

FERTLAE, Redis G0 ERE LA AL, BN AR — 50 EdE, 7508 Bl — B dh B) 44 >k st
B, B codis , N twemproxy , #A . A L& Redis FA4:, FRELS Redis HIH]
%, Redis (A A SRR EORE 70 A0 ARG AE 2 S LA 111 Redis S24 .

XA, Redis NTERE, Redis tEANWTATEINIARAS, ILAER Redis £EAFAIN, AT LMHEIES
GhLE b, & 24 Redis KB, BENSCBIAAE— M AEE, [FIRTEEDS Redis 3250 T DA
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Redis M3, Hah#a{rdl, 05 Redis LB T, 2 H3VIH3] Redis MBI K.

TIAE Redis HIET A, K H 2 Redis cluster ], k=2 Redis R4 51 Redis FERERLT,
IR E H 7E 2k Redis cluster STARRAN JLIEM . B2 R HIL Redis cluster, 1E%, PAATIR
%2 NH codis Z BH& P R SCRFERE, (H2 BRI — T Redis cluster I,

MRIRAFAREIRD, FERARFIFR ST, RS — B L G, bLEt
BT, ALUME A replication, —> master £ slaves, %14 slave FRUREE K ()i Gt & H
Ky ARJE H CHEE A sentinel 28 L RIE Redis 32 MZEAA s mT FH M

Redis cluster, T %241 EEIE+E H K+5 W H %5 . Redis cluster 4% N 4> Redis
master node, %~ master node BT LA4E# £ 1 slave node. IXFEEEAN Redis Ht i) LA A4 2%
T o WERARESCHE T R E A, IR %5 56 2 (1) master 7555, H41> master 15 sl
REAETBCE 2 88 1.

T o A

Redis cluster /1

o HAKEIEHIT I R, B master F—i Bl
o IRALPN B E T HE, H#B4> master AT, ST LAGkS: TAEM

7f Redis cluster 2844, 4> Redis BT AN um 5, tban—AN& 6379, Ho4b— k& fniw
B 15, betn 16379,

16379 ¥iig [ 5 7 F R BEAT 9 A A E 1Y, /2 cluster bus FIZPH, cluster bus HiE{E, kK
HEAT M EAG I . O E S MEEE IR, cluster bus FH T AAN—Fh ZHERIFI WML,  gossip
PR, FH 0 S A3 A T R B B A e, o P R D (A IR 24 7 i R AL BB TR]

1 L TE T P9 AR G A L
Al (5 R

ERTHAR A PIR T . Gossip P4 . Redis cluster i A% gossip Wit
ITIEAE .

S AR ER TR T RER. MRS JUMAE RSN S b S o A7
i — N AAREE, SR KBRS storm o BRI RESE LR 15515, R&EH
R TCEAR A S5, RJZEHET zookeeper (HrAZU BN AR %t A o R EAT A7 6k
£/
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master master master

+l+

zookeeper PR CEIERHHPTITFE

Redis 4B EERF TR R 55— D7, gossip M, B0 AR FA — o BdE, AR
TR IR I T CEHR A, AR TR AR BRI AL AR e R AT e e
AR

K

master - master

— master -

S AT, TOHEE LR R, R AF, — BooEE B AR, AL
BRI AT, e s Bt 7T UREI B AT, FrA i e ) SR
NaEE e MTr, AR FEUTEWE A EA R

gossip UFALTET, JUEHE MR LB B, ARERAENHTT, R R R ELEET 2Py
AWREEEY, BR TR AFET, JoldafERra En, wRESBERR T 1 — L i(E
AL S .

* 10000 ¥ I : BT EEA —ANTITH T SEIEGE W, #E RIS 1w 05
+10000, Lk 7001, A4 FHT15 A TEE(E FUm 2 17001 v H o BN S RERE — B R A 2
FERAINIANTEKRIE ping HE, FBEEJIANT SEIRE ping ZJEIRE pong -

o THHMER: FEORHEEE, AN, hash slot {5 84545,
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gossip il
gossip X B & ZMIHE, B ping , pong , meet , fail Z§%%,

e meet: LT RUAIE meet BTN AL, AT AUMAERES, RJEET W RS S
Hog ™ mHATEeE .

bash

Redis-trib.rb add-node

HSL N AR KL T —A gossip meet YH BB A5 5, BRI 19 sl 2SI A FRATT 4R

*

o ping: TV AEHSIEL LT R ping, HPAE HCKIRSIEE B C4E9 %R
JeHidE, HAHE ping A oK .

e pong: ix[H ping fil meeet, B& HOAKMREMILEEL, WHTEE BT,

o fail: FEAST RUAIT S — AN A fail ZJ5, WhKE fail BT AL EEIHE T A, A
AL

ping 1§ BIEA
ping B ELHE T — e n s, WIRRME, wRES N E M i E

AT S SPAT 10 1K ping, THIRSIER 5 MR ABEBEGHHET M. SRR K

AN B S IERTIAR] T cluster_node_timeout / 2 , HBASLEIARIE ping, G B A it

B, R ERK T i, WA 2 (AR 10 080 A 23 dids 1, AN ERE
Ab TP E B AR A B O, A R, L. cluster_node_timeout W LLYEFY, 40

RIS EECR, BA A ping BIAIZE .

R ping, 2 EH W RMER, WAHBZW L 1/10 REWRNER, &%, 758
g
Bo BAOME 3 AREWANGEE, &ZET Lo 2 MHETARER.

DA AT UL

e hash Hikx (KEZFED)
o —3ME hash ik (HENEAAEH) + BT CHBh k)
* Redis cluster f#] hash slot &y

hash &%
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KT A key, EIUIE hash {H, SREXT S AR A EFTEAFEI master 7555 F, —H
H—A> master T AN, FTAIERIER, #BSIET HRFE R master 1B L BUR, 24Xk
B, X2SHREHERIR, £2ELEEINERNESR, FEREMRERALYE
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W B HIEE sequence E R A FEI K

A LLIE IS v BB sequence B 3R I H B 7 BUD KRBT KPR 45

b, BAER 8 MRS AL MRS S AL —> sequence ThREK A ID, FEA
sequence [JRZAG ID ANFE], FF HARENE, BKHAE 8.

BARES
RSETIm0 | seq0 [ init=0step=8
fRETSmL | seql [ init=1step=8
RSTIm2 | seq2 [ init=2step=8
fRSTIA3 | seq3 [ init=3step=8
RET a4 | seqd4 [ init=4step=8
RSTSmS | seq5 [ init=5step=8
fRETime (| seqb [ init=6step=8
RETImT | seq7 [ init=7step=8

EEKGF: AN PE7 LR 1D BN, X R RSk LR, MRk EI kR H
bro AEREARSS T REE, DRABEE, RRAREEIEIAR ST A A5 T .

UuiD

TFREE A A R, ABIETHAR AR 7 AU AbEZ, uuID KK T HEEER, fEA
FERERARE T FEERRZ, VUID ARGHFE, 238 B+ MRS MHEA S 2 1kE
PLE#RAE GEZM 1D /LRI S) , &F, BT ES R RAGE ™ A6 )
append #1F, 1M ZREAT insert #AF, RS IRHUEA B+ W RBIAL, ERAXKICRES
R BN U E A, XA BRSSO 2 B LRI OL T, PERE T PR

EEW 5t RAIR R BN AT 4 SCHE4 . w5 2 2500, /-] CAR UUID, {H 2 1FE N4
& /ANEER] UUID .

java

UUID.randomUUID().toString().replace("-", "") -> sfsdf23423rr234sfdaf
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IREX 2R G 2 Wi (8]

RAHOE SPGB, (ER R, FRBERRE, Hn—IRILT, *FER
B, XPMREEAGERN. BAMAMNEET .

EERS: —BERAXA TR, R R AR 2 HAh L 55 Bt ok, 1E—1
id, fRMESS EARTEAF T ASRSZ, ARt T AR o AT LRSS 0 55 5 BB R =24 i P 8] 9 4%
kK, HRR AR T .

snowflake B

snowflake HyEE twitter PRI A 20 id AR E, K H Scala W55 528, 23— 64 A
long B4 id, 1> bit AR, FIH A 41 bits 1E =M%, H 10 bits /F A TAENLES id, 12
bits /£ N /F 515 .

1bit: ANH, NWEWE? RN 3EH B —A bit NURZ 1, AR NE, HREATER

(1) id #RA2 IEH TR —A bit Go—#F 2 0.

o 41 bits: FRMIEM AR, FARZM. 41 bits TR R TLIE 2041 - 1, 2
ATDARRIR 2041 - 1 ADEEAME, SRR RN 69 I [H] o

* 10 bits: idsk TAENLA id, ARRMEXAMRES &E T LIELE 2010 G4 L, B2 1024
HEHLE. (HZ 10 bits B 54 bits fAENL id, 54 bits [CENLIS id. BEMAEREZRE
205 AL B2 MWL) » B BATUARER 245 ADHLE (260148 .

o 12 bits: XA ARICRF—NZR A AE A id, 12 bits ] ARFE IHKIEBEUE
202 - 1 = 4096 , WELAVIALLAHXA 12 bits AR MNE T RX 2 R—NZH AR K

4096 ANE] ] id o

0 | 0001100 10100010 10111110 10001001 01011100 00 | 10001 | 1 1001 | 0000

java

public class IdWorker {

private long workerId;
private long datacenterId;

private long sequence;

public IdWorker(long workerId, long datacenterId, long sequence) {
// sanity check for workerId
/] RIS T —F, ZRFRIRAEEIER LG LdMPL S 1dAREREIE32, ANFehT
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if (workerId > maxWorkerId || workerId < 0) {
throw new IllegalArgumentException(

String.format("worker Id can't be greater than %d or 1

}
if (datacenterId > maxDatacenterId || datacenterId < 0) {
throw new IllegalArgumentException(
String.format("datacenter Id can't be greater than %d
}

System.out.printf(
"worker starting. timestamp left shift %d, datacenter id b

timestampLeftShift, datacenterIdBits, workerIdBits, sequen

this.workerId = workerId;
this.datacenterId = datacenterId;

this.sequence = sequence;

private long twepoch = 1288834974657L;

private long workerIdBits = 5L;
private long datacenterIdBits = 5L;

/] AR RIS E, Wi 5 bitmE R AT, Wl uillfida 2 Rae 32007
private long maxWorkerId = -1L * (-1L << workerIdBits);

/] EAR—AEE, 2 5 bitmE REE31 M T, Plside® Raek320N
private long maxDatacenterId = -1L * (-1L << datacenterIdBits);

private long sequenceBits = 12L;

private long workerIdShift = sequenceBits;
private long datacenterIdShift = sequenceBits + workerIdBits;
private long timestampLeftShift = sequenceBits + workerIdBits + datace

private long sequenceMask = -1L A (-1L << sequenceBits);

private long lastTimestamp = -1L;

public long getWorkerId() ¢

return workerId;

public long getDatacenterId() {

return datacenterId;
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public long getTimestamp()

return System.currentTimeMillis();

public synchronized long nextId() ¢
/13X Uk 2RI T (R, FA =

long timestamp = timeGen();

if (timestamp < lastTimestamp) {

System.err.printf("clock is moving backwards. Rejecting reque

throw new RuntimeException(String.format/(

"Clock moved backwards. Refusing to generate id for %

}
if (lastTimestamp == timestamp) {
/] EAERRER A=A ERE A 4096 T
/] Twtrfig ik, XA FORIELG 2l 2 fE4096 X NGl N, R E C
sequence = (sequence + 1) & sequenceMask;
if (sequence == 0) {
timestamp = tilNextMillis(lastTimestamp);
}
} else {
sequence = 0;
}

/1 ZX)LAETE— R ROE — AR A AR T, AL A

lastTimestamp = timestamp;

/1 X JUHRER I B8R, TEE] 41 bitiLs

/1 KBl idARTEE] 5 bitilLs

/1 BHER1dAERIKES bith)L: ¥FS5uR/E12 bit:

/1 EJEHHEER A 64 bith) —iEHI%CT, A 10 #EHlEE D long A

return ((timestamp - twepoch) << timestampLeftShift) | (datacenter

| (workerId << workerIdShift) | sequence;

private long tilNextMillis(long lastTimestamp) {
long timestamp = timeGen();
while (timestamp <= lastTimestamp) {
timestamp = timeGen();

}

return timestamp;
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private long timeGen() {

return System.currentTimeMillis();

public static void main(String[] args) {
IdWorker worker = new IdWorker(1, 1, 1);
for (int i = 9; 1 < 30; i++) {

System.out.println(worker.nextId());

Batile, KM D, Hid 41 bit 2 a2 R AR — M TR, JiX Sl R)E5
bit 2 ARALIEBER A — LB id (HZRKRBEE 32 AN) , 5551 5 bit EARMEEIERIHLES
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PR S TR, B, RExt ML RIS neiiz 4 —14
R, WIFIRIXAHLG XA 7 552 00 SRE R IRERIE]— MR, BIXAHLG 1IX
AHLEFE AR id, PR B B Worker

HMAZA snowflake 532, ARATLT & H B AR RS, HEXTHL id MPLEE id, SRIEZ R
B 1 5 bit+ 5 bit, AR AL S A PR AT L.

XA snowflake SEFAR R ULIE & LSRR, AT MRE R R0 2 id A2k, InRg kK
Wy, A IXARAZIERE LB, — AR L IR R 5, BB iR 1.

T T2

PRATAE BEA i MySQL 325 40 B5 2 W] SEE MySQL P25 7355 2 MySQL 3= MK iil] Ji B 11 2 Fi; 2
TRATfFE e MySQL = M [R5 1 SiE s i) 85t 2

T B O E

RIFRIZA B R T BT I, R BOYSERR BRI B A F], 4
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N, IRJE A IEERE, ARAS AT LSO B i B IR R R 7y 171
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sql
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LR ST A 0 R AL

Be L —AMRECE 1 Protocol, H4 VR E ) Protocol SEHIE, HN#EE] jvm sk, SRJG Lk
S5, W HAREIIRAS Protocol SEFLZEELATLL T o
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EHEARAT RS2 dubbo KBNS, wU@XHRZAME, #HZRE —MEOMBALI, A
JRAE R GLIEAT I RS AR IR BC B AR B B S BLE . AR IR, AR A0E BRI Sl 4
IR d)

java
@SPI("dubbo")

public interface Protocol {
int getDefaultPort();

@Adaptive

<T> Exporter<T> export(Invoker<T> invoker) throws RpcException;

@Adaptive
<T> Invoker<T> refer(Class<T> type, URL url) throws RpcException;

void destroy();

7E dubbo B\ jar B, 7E /META_INF/dubbo/internal/com.alibaba.dubbo.rpc.Protocol
A

xml

dubbo=com.alibaba.dubbo.rpc.protocol.dubbo.DubboProtocol
http=com.alibaba.dubbo.rpc.protocol.http.HttpProtocol

hessian=com.alibaba.dubbo.rpc.protocol.hessian.HessianProtocol

Frlhut, XHLEE] T dubbo [ spi HLHIERINZ EATLLE 1, HSEHiA Protocol #11,

@SPI("dubbo") Vi), i SPIALHIRIZALSZINZE, L2 dubbo 1EAERIN key 2
o B SO AR B, FLE S AR S R B E 4 — AR, a#Id dubbo 174 key AT LAFR I ERIA
HISZISH /2 com.alibaba.dubbo.rpc.protocol.dubbo.DubboProtocol o

W RAEE NS B B BN S22, FEAA eAdaptive M, Protocol L, BT
EINT eAdaptive VEME, S ULARMEE O S AREESEIL .

I = R e 2

L 4nix /> Protocol # 14 T8 @Adaptive VEMRFRVE T ik, TEISAT IR ESEHXT Protocol A2
FARERSS, XAMRE R IBMF 5k B oA REARR, RIS STESIT I RS ZSHRYE url
H1 1) protocol SKIKHUIEA key, BRIAJE dubbo, RATLLE CfaE, RaRfEE 10 key, HB
AR IRBUA I SIS SE 5 T



https://github.com/doocs/advanced-java

A g 29 8 dubbo F I 4H {4
N E AR E P B dubbo F{£H 4.

HOSAN LT, ZRBMATLAFT R jar @K, BN src/main/resources HxF, #—4
META-INF/services , BHIEANCHRY: com.alibaba.dubbo.rpc.Protocol , SO HL g
—~ my=com.bingo.MyProtocol . H 1 jar % nexus AR %

SR HECH— dubbo provider THE, FEIXA TR B HEKEBIRE BT jar, SRE1E
spring lC & U/ g MO E

xml

<dubbo:protocol name="my” port="20000" />

provider JA BN 5, B n#k2IFRAT jar € HE ) my=com.bingo.MyProtocol XATHLE H,
5 SRR B B A AR E LU MyProtocol 1, XA UL —F, R FikTy
A, AL s K& 1 dubbo WERIIZAAE, WP/ MRE CR jar &, 2ASEHCE — FRIA].

provider T2
jar g
{RFSHfTAYRTE | 7 Protocal #0 , _ _
£/ my FEHT com.bingo.MyProtocal com.bingo.MyProtocel implements Protocal
xml FRS st TEMETA-INF/services/com.alibaba.rpcProtocal iz
<dubbo:protocol name="my" > FBCEmy=com bingo MyProtocal

pom.xml <
<dependency > {IACERT jar

dubbo HAIHEME T KEMFM LY A, v, RUREY B—AAKl, REges5)
jar, iEARET consumer B & provider T#2, MKHIRIIALAS jar, FEARIT jar Bigw H X FTHCE
U VAR NSO, BHEE key=s28l2%

SRIGX TR REFR AT, 25 <dubbo:protocol> FIVREIABAS key X S F) S EN 28 sk s o A 22
1, RafPLE &3 & dubbo I&FhIhAE, RAMRE SRS,

T 2

AT JE T dubbo HEATIRSTIGBE . MRSTFES . JRIMCEE 1 LA SR I ik 2
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T B O E

MRV HE, XA AR R, HSmt R B B IR A RS B A, BUORIZAS R 0E A%
PR 25 BN € 2B B[ — i L

MR 55 FE S, XA N BRI A RGP e & i — R, RO A AR GE AR R
AT —DRGMEE T, IR, BEEmapn? TRt E 7.

RIMER, ARG P MIE R I, B A NG R — Ik, AR
Hl?

AR, BT R, WA NORSE N, BT, TR

T X, )

AR 5516 3
1. T F B % B 32 Rk

— AR IATRRGE, B U IR RAT IR S Ak, A R Gl KRB KR
SR MAXLENSS 2 A EAR R AT AT ? AR e 2 Bisetd, JLT- 25 B
BT, ARG EHAEREZ T, TR/latE2JLT MRS .

At 5 223 dubbo I ARG, ARG ZEFEH B3cx TR, Ra B3k
AR 55 2 18] B AR S0 28 A0 VR PR B B A R HE R, USSR I, RoR ik, RS AT LA B
ne.
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BESS 1S PR B J-b ARSSE
- ARS8
—|-> ARSSF
ARSSA > AR5 C
=
ARs5G
_..
> AEsED

2. AR 55 V5 1) s A BA R R G

92 1 305 A AR5 2 0 0V Pk A BV R, T L4 k4 0.

o —AMYIREIRE, BRSNS AN SR 20k, TP50/TP90/TP99, =
AR IR T SR AE I 73 1) A2 2 20

o FIAGHRMBE LN OFFLE, —AEBIERERET L+ MRS 25, SER—IRIE
K, BREFREZ /DK, UG KIEN 1) TP50/TP0/TPI9, Jrilie % /b,

KR PRI E T 25, JEA T LAKE M5 ARG E S EE R, ] ke 2 A AL
3. HE

o BE4E GEEGIEFR KB

o T M AR

o RZEEM
o BRI HMER Y (BROWABRIIZE? JIAS 9?7 99.99%, 99.9%, 99%)

A 55 P 2

AN A 55 A IS5 B, S5RARST B Hidw 1, M55 A LA RS B, IERAMT, A4
EARREG, E—Aa HRZE, 25 )R [E R .
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ENEET, WATEELE HelloService o HelloServiceImpl AH1Z4%E 00 EARSZHL,

java
public interface HelloService {
void sayHello();
}
public class HelloServiceImpl implements HelloService {
public void sayHello() {
System.out.println("hello world...... "),
}
}
xml

<?xml version="1.0" encoding="UTF-8"7?>
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xmlns:dubbo="htt

xsi:schemalocation="http://www.springframework.org/schema/beans

<dubbo:application name="dubbo-provider" />

<dubbo:registry address="zookeeper://127.0.06.1:2181" />
<dubbo:protocol name="dubbo" port="20880" />

<dubbo:service interface="com.zhss.service.HelloService" ref="helloSer

<bean id="helloServiceImpl" class="com.zhss.service.HelloServiceImpl"

</beans>

<?xml version="1.8" encoding="UTF-8"7?>

<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance”
xmlns:dubbo="http://code.alibabatech.com/schema/dubbo”
xsi:schemalocation="http://www.springframework.org/schema/beans
<dubbo:application name="dubbo-consumer" />

<dubbo:registry address="zookeeper://127.0.0.1:2181" />

<dubbo:reference id="fooService" interface="com.test.service.FooServic

</dubbo:reference>

</beans>
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AT DRI, wTRUEE mock 4t—iR 9] nulls

mock HHMEW T MEHEUN true, SRJ5 FRIREE 11 F — B4R T S —> Mock 2§, s 44 LN “f%
FAFR+ Mock ” JE&%. SRJGTE Mock EHSLHLH CHIBE R .

java
public class HelloServiceMock implements HelloService {

public void sayHello() {
/1 FERZH

IR T B R A e A B

BTl M E i, mi2 consumer ] provider BUE R T, el Rw 7, BUE R ZE T DLE
WA, B R AR TR PLER. BB

xml

<dubbo:reference id="xxxx" interface="xx" check="true" async="false" retri

AT

ARSI O, EFE 5, RIXIAARETHE, RIXIUME 1 timeout ZJ5, &R 2s, &
BOR B, WEZME T, ARETEIR.

A LSS G RAT 28 7 AR K37 SR B UK A 78 4 B BLIXEE SR «

W

e timeout : —MWEN 200ms , EATIANGEEN 200ms &R A,
* retries : WH retries, —MIBETEEIERIINAE, AR EEWAEdE, IR LR E
retries, WIHRZE—RIKILR, R4S, Bl PRE, Sl

T T2 el

oA AR 1 O RS T s (LEIn AR R ANFO 2

T B O E

WA LIPS, TR 3 DN T SERR A2 7= BB T A T
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— ARG RENE R, R RIS ? XA LSRR A AR ST {4
IEZE RN — AP A BT EOR [, i e 2

&, BARAE ARSI S O HAMEIA A, XIS EELLE T 5 a8 L, EAIME
FUBRAS SRR O o ARG AN e R BB AR R, AERE NS, B8 — T AL
KT IR E R, RIRRIER S EAE T RIS MERA RS L, 477, 458
AT EA AT X o

BE TR G SN RGEHAT SN, SRANLROYM GRS 1, AR ARG0E 1A
FAVE BN A E L], RS IRER T3, 4, SUTRGUE AR, i H
PN T M SRV A T ARIINLES B, i 1. . o

FTUMR B ERFIEIXH L, 5 ARG R A R G0 5 5 Mt .

Y H .S_‘K
Ef&i@ n'”ﬁ
A RS, XANBEBHN— N5, EAROZE A5 RIS .

PrdmEt, sRU —MED, ZUCER—MER, IRIZAE DG IRIESS 2R, i
AREZ I AREZHIA KR AREKSIHMEZIN T 1. ZewEt.

HsRRIERSEVE £ =

o XITENERDAE —ADME— AR, BT TSR, BER/EEITR I, —
ANTHLid e S IR, I

o RMRMHTETERZ G, WAH —MCFARIRZMERAEE 7. 5 KT %24 mysgl H1
LRAREER,  FEI SO 2 BE s — 21X H R SRR

o BRGSO R EHAT FIW, KW A2 A B . B, AR — MR e S
T, Beal 73K, AR E S ROEXANER, WL el A SCAHRUK,
orderld CZAFAE 1, ME—SRLZRAN, AT AABER . SR IRFAHEHIET

Kby, IRELS S CRMES K, Hani M Redis, HI orderld fEJuME—H# . A HL
Tl NEASCAHRUK, - AR PAIRAT SEBR I SO

R TAT—MT R, G N — 253K, order_id ZE—ME—8# unique key o RTESZ
fF—AT 28T, S AN—2%3AHRK, order_id Mt &£ T . RELAT LS — M5 i3] Redis
B2, set order_id payed , F—IREEIERERK T, 7 Redis 1) order_id X M)
value, 1R ZE payed FiUiBHCE AT 1, REEAIEE ST T

T T2 el

A AR S5 1 1 SR AP o] ORAIE ?



https://github.com/doocs/advanced-java

T B O E

Hgz A ARG DR, SR A, —BOR R A IRIEF . EEH BHE T RE
TSI 5 27 4 BOBUR PRAE . 25 K217, URIRSS A THATARSS B, Jed@i AR . 4F, 45
RAIEREE T, BAEAFNEE, ATREAAGE REOV LR HATE T L8, FEMERIEK
AT T, BEI PRSP DS BOR A s SRR RAEAIE RIER 7, 4, HdEiEA
HET, WL T

ARNAZSE “HetBN > FHINER”, RXFBARNZ T, GURIUAE “JelbR > FHEN”, BInitAs
£, BJa iR FE B AR .

FIT LA 0 /2 43 A7 2 R G — LU AR DL 1)

T X,

B, —BORUL DANEUGE, RITANL 2 E R fIX S R G i e A f B A
fRIE, BOY—BSINGFEORE, 2, SRBRAERE LT, mHLHR
MEBART Bl e i R )

FETRA AT 77 K, 8k, 263 Dubbo HY—3CiE hash 5k HEns,
A o — T 3 i R SIROVE SR AR 4 REIEAHLES B, Bt RAETRANLE b, BONTTRY
S 2 LRI RHT I, KT AR SE I SEANT M id PRI SR — A P AR BAF 2, 3
HEBA, 335 R SR A AT OB
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{FHl.orderld=1

iFa2.orderld=1 -
AR | EANES
—
F2:orderld=1 l
M
Q
AEKL | FEe2 | iESS
Yy l
FiHA FEFHA FiRA

IGEE
Fk2
TERL

=5

-— TG 4—‘
-

@
@4— =g F

(EE IR SR I JE S Ut R 22, LAt B BT SR B SR AF ) 2, 38 R B L A
REATRT fE IR L ] BT R R 8 B K R IR BORTT R BRI R RS R 3RA k%
A, Fril, EREWHAlE?

B A LA NIA AR, — AT R ARIIER AR, BEARE G IR RAE, w2 —
b, B RIHEAH A, BEGIM R A

T 2

i 3 21— 1N 2518l Dubbo [ RPC HEZE?

iR E OE M
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VLR, UK A, HSEEUR ARG B 2 MQ —FRIVIEE, A

T

e 7

=
)

AR rpe RES R B AR IR I LA .
CREABE IR ER ST, Bt —A> rpc AEZ, HEHIRH RGTITHRE

=

=

%

T X A

HSZIR B URIZ AL AR AREN, BUOVRKIRINTEE, BIRAREAIRRA VT4
kafka JA% &I, dubbo JRASHIMT, MAEMAETE T, TRERAHCEBAIRL, S EH
LUE T o

PTUABREE KK — AW, BENZRAE, ISR 7 ERRLMER AT, ACi kS
dubbo HJJFEHE, RREIF—TF, 24T, dubbo NREMALZHEA? 1 HEANTZRTH
(1, AR AN RITE ? A% XA B RS — T, A URASREREIE, 2L FoRomt
T, MR UAS ORI N2 — 2,

BATET, B RS UL 5 37 1 ] 2 B B

o FORIRIIIRS AT 2B IR, FREANRISE MEM PO, REES MRS HER,
A] LA zookeeper KAl, XE .

o SRIGVRIIH P TR B LM O R R AR SSAE B, e, i HAE RS AT RE S ARAE T
EQSViIR

o FEMBIZKE —IERT, WERE? IR T ISR 7, R A4 F3REE]— N 3)
SAE, XS RHE D FEARR ) — MU, AR5 X AR 240 2 iR 25 060 2 AL 2%
ik

o SRR MHLES KIEIER? I HERE MBI EL T, a5 0 vl DU LS 2
ANt

o EEHI—GHAS, BTLUREKIRER T, B DREERIE? RATLAULH netty T,
nio 773 B AR BUR IEWEAS EARE 2 /RAT LAULH hessian PB4 T, BEE 2RI,
X, SRJEIERIE 2 T

o JIRFZAIMIA—FER), T7EERRE CHIIRSS AR — AN, W EANM%mD 7, 24
JE ARBERARA L (1) IR 55 AR5 o W BE SR I e, 50U FHORE 2 PR AR 25 AR, X HEe

X — AR EIEAN] rpc HEZLHIEER, e A UUIRE 2 AE R BOR TR, WX A 5 ] 5 10 1
EURSesn HORAT AT ?

SN ER G CAP B PRF|H AL E X

VB Z HITER CAP EHERIHIG MR MEER, CAP BRI E LR IRIE M R =# HAs 2
K=, iR CA RGN . (EEAEMZ EAR TRZ KT CAP X &H, HRARIXLCHE
XT P IARRETLAE T, (HESE TR R 2 AT P RAT SR, Wt Ui X
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ARG BERZ AP Bl CP, XA 5 ZATFTARIEIR (FFAED M CA KRG AR,
FTUAA AT 1 5Reks

XA EEEE T I KZEHEESB (University of California, Berkeley) Kt E LR 2
KL B A B I/RTE 2000 K4 Rt EFEEHAF TS (PODO) ERHEK—MEE. 7
2002 4, RREE TP (MIT) KRS S /RBERFNEA KT KET M /RBEERIE
B, 2N —A e,

4 7 CAP 'EHE (CAP theorem)

FEHBIFENRBS2F, CAP EF (CAP theorem) , NH{FR{EAAE/REFE (Brewer's
theorem) , ‘EFRHEXTT— NI RGUR UL, AT REFIN I 2 DL R = 5

o —#ME (Consistency)  (Z5[ETFA 7 i v nl [7] — 3 e 8T 1) 25040 Rl A

o THE (Availability)  CREZCIE SR EBBESRELE R4S 1 ) B ——{E 2 AN ORAIE SR £ o B
A€

o SrIXZEETE (Partition tolerance)  (PASEFRRECRIN S, 45 XA TXEGE MR RER . R4
WA BEAE I IR A I8 O —BUhE, BB s KR T X OL, DU U T R EAE C AT A
Z I . D

X545 (Partition tolerance)

PR CAP BRI 17 5 7 sUR A G A b oy K . VP& /D — N SRS S 53
BEA—E, BIFERT M. WSRA T HEEEE — 8, B X — M S W B AT,
MANAHRT AERT . BRIAEPEANY AT DLEAE S, A REREARIE C XHHE A, XN &580Ek
PP .

o PIRIE D XAHE, XU G LR REAM, FHEAIRAE AL C ZRES. DR A
AARGBA XSG A HA—ZAT AL At X , BRSO 2 X5

SEBCH 7 X AR TE Po
o TWHBITI ARG AP B2 CP RGN BA HIA —BATH . NWZRGEHALT CAIR
7

(AN

o P IIRBLRTIR 1A 7 X1 DLAF AL

| sk gEEn capEm

T 2

zookeeper A MR LS H 37 5% ?
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T B O E

BUEIE) topic ARG, HIXERIKIIZE 1 dubbo AHSCH — LR 5, CamiilRxt
I3 AT RS HESE /RPCHEZEFE AR AT — L8N AT T o HS A At m] BETT 40 SZER VRN 23 A1 2UAH 5C ) L 1)

AT

A BUX ARG, IREHIM, R Java RATTR, D HAARR, WTEaE —EipsaHEl.
B F B 434 iUt /2 25 T zookeeper SRSZILIF

FLSEY S, XA A, — ROk S EE RS T fE zookeeper, K4 zookeeper #2413 Ai il & 4t
HAR S WL — /N SR R G 1 L IR R 5 [ (P 502 U zookeeper M 3 Fo 244 2 BIREITE
ANGNTE — I A RE 5. (B AE 52 zookeeper 21K T H SR AT LA A] fRIAR IRAR VAR ) o

TH] R 3 A7
KECKUE, zookeeper I, AL JLANRIAT, KREREV LI T -

o A XA

o A

o JuELIE/MLE B
o HA®R A %

oA 2 A

XANFLSLZ zookeeper TR B —AN L, TIHRUL, BULFHL, R A RGUKEAERE] mq,
WG B RO EIH R G T . A RGN ANE B RGMIGIILE R ? ] zookeeper Hi AT LA
SEP A AR R I E TAE. A RGKRIEIERZ JG 1 LLTE zookeeper Xt AN i B VE
MAS T2, —H B RGAISE T 5 zookeeper ARSI S HIME, A FRG0 D atnl LAY 3@
H, TERMEUL
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TR TERRIRTT =
orderld=1 FePREFTFRISERT

SigE s
RFA — MQ  p— FFHB
FENEIR BLF piEhAT

iT¥orderld=1fnodeTs )
RIET ?ﬂmliqrderld:lﬂ*]node yHT8orderld=1HInode BREH
TR — sl EE {B-finish_update

zookeeper

734 B

BAA o WHE—NEERES R MRS ERIE, W ENEERIRE] TER, H2 R aE— G
AEPAT R II—ADHLE AT . B4 BBt o] LAS ] zookeeper 73 A xU8, —/MLAR 2 E
TIERZ A3 zookeeper I —40 0 Aa =0, W& T PLEAIE —1 znode, T #E
VE: BRIG AP s 2R E R B I znode, FRKIECEIEA T, F bk Atz
T, MRS, SHEAHSEPITE T B CHERIT.

SERREEl zh B | AT IR SRR A SFAE zkfli | HATEER RO

FRGEA FHA -

RS , BRE

Bkt — et

=1ty H %?Etml i i H : m

bl e l lgu , T TR
25

R zookeeper

zookeeperfRIERF— M AT LA FlGE

THE/REFEREH

zookeeper 1] LLEIR Z R4 MIBC B S B, Ll kafka. storm 2545 R 20 i X R G4
1 zookeeper SRffi—LL ol . FMLEE BME R, 3 dubbo yEMH O AW S EF zookeeper
N2
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RSEA
192.168.0.1
H RS ARS AR -+
ERE = dubboiFftal - FRFEA
] 192.168.0.2
AR EE
REA
ISIRFARERERR 192.168.03
==lzk
Y
zookeeper

HARE 7] F P

XANNAZ AR H LK), el hadoop. hdfs. yarn 2R 2 KEUHE R4, #i% 3L T zookeeper K
FR HA el L], e — N EEHE - RS M ESZSTA, B T LS zookeeper
TN B P 4 31 £ 3R

ZHA(E R#A worker2(+4 W ATF |, 88
RAA(E) RAAED | Cive Kar s e o
A
. HIEEN
active node
worker LEIERAIGERT = | T B [EE TS Bactive |
EE2worker2
zookeeper —
workerliEs | 1G4 i +
A ps

T 2
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—FRESEIL A A AR A RS 7 {85 Redis AT T4 A a2 {85 2k SRBEH 545 BT B
052 SRR A A B ST R R H e 2

A E O E

Fosg— Ll a8, AR AR, o) AR zk, SRJ5 H SR ERLE H) zk AH A — 26 ] e i
%, WA B, BONE D A ARG A, A s 37 50 R AR LR

T X A A

Redis 431 2\ 4

B RedLock HyE, 2 Redis B 7 SCHFII A B v
XA AR 3 DN EEEE .

e HF (REeH — % sk i)

o AEESLHL
o A (BRI Redis 1 gE X 4B 8T LD

Redis 5 1518 i 4376 B

BN ST, R TE Redis Bf#H SET key value [EX seconds] [PX
milliseconds] NX GI@E#—" key, XFEELE MBI, Hr:

o NX : RANRA key DNFEMBHEA R E R, WERE redis PAAEIXA key ,
KBCE R, RME nil .

e EX seconds : W& key MIIHARIE], FS#EIFPL ., BIEE seconds #EHIHBIEE
B, AMNBIEE PN R R I O AH TAREINEL T .

e PX milliseconds : [ff2WE key MItHARH], F#hEI=ZFPH.

HAn AT LL T i 2

SET resource_name my_random_value PX 30000 NX

U 2 MR key , (HZ—MRFTEAH lua JASHNER, K value —FEA4 M ER:
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lua

-- MIBRBIEE, $FB] key XA value, FRHECAEE XM value b, Wiz —#ErA4
if redis.call("get",KEYS[1]) == ARGV[1] then

return redis.call("del",KEYS[1])
else

return ©

end

NWEER] random_value REAUENE? POMUIREA % om k] 18, (EREFH2E 1R )
APAT5E, v T 30s, URINTFTREC A H AR T, BRI AT RER B E 7 i 4 SR E)
TR, ERARZA IR EAEMER key MG A FE, PrelfSHBEHUE I 1ua BIA
SR

(ELRBORE R S RAT I o DR TS RSB Redlis 2251, ABAh AL 26 0 e, B2 Redis
EEM, T Redis EMBHEH, MPLNEEET Ckey BIH T) o key ERFHF M A,
SERE A AU A, AT B set key, AT SE 34K

RedLock &k

AR A —A Redis cluster, H 5 4> Redis master 5241, SR J5 04T 40 R 2D IRSREL—41
s

GRBCHRTI RIEL, AR

CER BTSRRI E AR master T A EEIES, I AIESE, — R L=,
CERAERZHCE R B ABE Hn s M AEERE 3N n o/ 2 4+ 1
NE-ORN na S avVA/TRia] i TR e v B: i T A N <1 LT S 2 V5 R I
BB SLRIMCT A BRI T S I B

CREGINEESL T 8 B, ARAS AN e ) & 2 SR B

o A W N

FHA FREHA A

redis redis redis redis redis
master master master master master
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Redis B 77 45 T PL PRI 3E T Redis SEEL A N vk, VEAUERA AT LAY & -
https://redis.io/topics/distlock -

zk 7341 2B

zk 3 AT A, S e DA R be s i R, AR AN S 25BN GRS znode,  BUES BUEEERTH Tk
IRIL T IXANE s XN ) 25 7 i R B B 2 e, I RETE A AN S W 8% IS Wi N8t st
WA MIBRIXAS znode, — BB U E S BRI P, ARJEH — ANERE & b st vl DL IR E
H e

java
/**
* ZooKeeperSession
*/

public class ZooKeeperSession {
private static CountDownlLatch connectedSemaphore = new CountDownLatch(

private ZooKeeper zookeeper;

private CountDownLatch latch;

public ZooKeeperSession() {
try {
this.zookeeper = new ZooKeeper("192.168.31.187:2181,192.168.31
try {
connectedSemaphore.await();
} catch (InterruptedException e) {
e.printStackTrace();

System.out.println("ZooKeeper session established...... ")
} catch (Exception e) {

e.printStackTrace();

}
}
/*%
* SRE A B
*

* @param productId
*/
public Boolean acquireDistributedlLock(Long productId) {
String path = "/product-lock-" + productld;
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try {
zookeeper.create(path, "".getBytes(), Ids.OPEN_ACL_UNSAFE, Cre

return true;
} catch (Exception e) {
while (true) {
try {
/1 AAT R4 nodelE M — AT ds, BB & G
Stat stat = zk.exists(path, true);

if (stat !'= null) {
this.latch = new CountDownLatch(1);
this.latch.await(waitTime, TimeUnit.MILLISECONDS);
this.latch = null;

}

zookeeper.create(path, "".getBytes(), Ids.OPEN_ACL_UNS

return true;

} catch (Exception ee) {

continue;
}
}

}

return true;
}
/%%
* R — AN A U
*

* @param productId
*/
public void releaseDistributedLock(Long productId) {
String path = "/product-lock-" + productId;
try {
zookeeper.delete(path, -1);
System.out.println("release the lock for product[id=" + produc
} catch (Exception e) {
e.printStackTrace();

/**
* @57 zk session [J watcher
*/
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private class ZooKeeperWatcher implements Watcher {

public void process(WatchedEvent event) {

System.out.println("Receive watched event: + event.getState(

if (KeeperState.SyncConnected == event.getState()) {

connectedSemaphore.countDown() ;

if (this.latch != null) {

this.latch.countDown();

}
}
}
/**
e 2 BB ) 7 A A B
*/

private static class Singleton {

private static ZooKeeperSession instance;

static {

instance = new ZooKeeperSession();

public static ZooKeeperSession getInstance() {

return instance;

VES

* RECE

*

* @return

*/

public static ZooKeeperSession getInstance() {

return Singleton.getInstance();

VES

* WA B TE T v
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*/
public static void init() {

getInstance();

WA PR 53— A7 3, G I 1 A5

IR B8, W ADANGTES, W2 ADNSHBL, B AERP AT, BRI
B RN NS XM HEE B CRT I K AR node b, — EIEAS NRTR T 81,
HHE B ORI N2 ZooKeeper 453851, —HAOEM T 2 /5, ok 1, HOHIKRE T
B, AT PAHAT A T

java

public class ZooKeeperDistributedlLock implements Watcher {

private ZooKeeper zk;

private String locksRoot = "/locks";

private String productId;

private String waitNode;

private String lockNode;

private CountDownlLatch latch;

private CountDownlLatch connectedlLatch = new CountDownlLatch(1);

private int sessionTimeout = 30000;

public ZooKeeperDistributedlLock(String productId) {

this.productId = productId;

try {
String address = "192.168.31.187:2181,192.168.31.19:2181,192.1
zk = new ZooKeeper(address, sessionTimeout, this);
connectedLatch.await();

} catch (IOException e) {
throw new LockException(e);

} catch (KeeperException e) {
throw new LockException(e);

} catch (InterruptedException e) {

throw new LockException(e);

public void process(WatchedEvent event) {

if (event.getState() == KeeperState.SyncConnected) {


https://github.com/doocs/advanced-java

connectedlLatch.countDown();

return;

if (this.latch != null) {

this.latch.countDown();

public void acquireDistributedLock() {
try {
if (this.tryLock()) {
return;
} else {
waitForLock(waitNode, sessionTimeout);
}
} catch (KeeperException e) {
throw new LockException(e);
} catch (InterruptedException e) {

throw new LockException(e);

public boolean tryLock()
try {
// EXNHEFEN1ocksRoot + “/” + productId
/1 fkproductIdfUs /— A Ranid, il
// locksRoot = locks

// /locks/10000000000, /locks/10000000001, /locks/10000000002
lockNode = zk.create(locksRoot + "/" + productId, new byte[0],

/] BENIBIE R R AR RN A
// locks: 10000000000, 10000000001, 10000000002
List<String> locks = zk.getChildren(locksRoot, false);

Collections.sort(locks);

if(lockNode.equals(locksRoot+"/"+ locks.get(9))){
/AR B /N A, U2 BAS

return true;

[T AERA T R/ AL HREBIEEE SN TR
int previousLockIndex = -1;

for(int 1 = 0; 1 < locks.size(); i++) {
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if(lockNode.equals(locksRoot + “/” + locks.get(i))) {
previousLockIndex = i - 1;

break;

this.waitNode = locks.get(previousLockIndex);
} catch (KeeperException e) {
throw new LockException(e);
} catch (InterruptedException e) {
throw new LockException(e);

}

return false;

private boolean waitForLock(String waitNode, long waitTime) throws Int
Stat stat = zk.exists(locksRoot + "/" + waitNode, true);
if (stat !'= null) {
this.latch = new CountDownLatch(1);
this.latch.await(waitTime, TimeUnit.MILLISECONDS);

this.latch null;

}

return true;

public void unlock() {

try {
// Mx/locks/ 1000000000071 i
// Mx/locks /1000000000171 i
System.out.println("unlock " + lockNode);
zk.delete(lockNode, -1);
lockNode = null;
zk.close();

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

} catch (KeeperException e) {

e.printStackTrace();

public class LockException extends RuntimeException {

private static final long serialVersionUID = 1L;

public LockException(String e) {
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super(e);

public LockException(Exception e)

super(e);
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TryWiEs | RERTRS -
ConfirmfTEs
1. EECHIEERATE

2. AFRRITRAUMED |, 0K
3. EFR{TCRUED |, 50K

EA A '-
Cancellf7E% : [BiE REFA SRR
1S HRATR AT NRYRERES N (el &

fRITR fRiTC

ESE S ESE S

Saga H &

ERZ O STAT BE I FE TCC 55, LUBSKR R —BMERE = R R, i T 5 2 N il
DL RIS RS AT I FAME S, AMEEFH S AR 30 DRI T Saga Bk, [EE
WRS MR RE, ITE A B 2RI RK M. DL A N2 R Saga 1E K%
I DT 6 o

FA R
W SRR S HEHEHIRLAIMES, HHE-ADSEHRE, WA LT 2RSS
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Normal transactions Compensating transactions

---------------------------

fEH R

SRR MR PR I, W eRiD RS, 2IJeH I8 TCC TR, MifE
T, BAVFA T ERX A — Bk, R HERIEREA — SRR,

tan R ez ol Bk CGRIER. Pz REENZE) , RERGHF REHRE
HIFT. 2. Wi, IErTREER I L E AR I MRSS . XA OL I Rk TCC J5 HIT A
W REATRE, TORTCVEESRILE AR RS s TCC B, MRk, FHFLAXR
K, B e, st A PR RE .

Fr LA Saga i [1iE 5= 2

o MR, MSSHREZ
s ZH5HFMUFHEAFSEE ARG, THEM TCCHAZORI =M E0,

(U
o« —WBURAMES, B BTERE:

o ZHHEAFLPAT, FEfrt;
o KMEARSS 5 TR, RO — AR AT A S 3R AT A2 U S BRAR 1Y o

BR A
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W RO 25 JF mq [FRAN B

3. WERAE T HIAE S, AR B RASFERBIFNEE, REHAT A5,

4. mq 2= H3IE B # 8 rA prepared S EIEAREEE O, AR, IXANH SR A A =2 55 4t
BRI T, A BREFIAEE, f248ERIERRR? — Bk UX AR AT LA T4
PR ZBIAM S ZEIAT, WRENR T, X BN ERE, 33X/ 502 kG n] fe A
FHEPATHIN T, MHHIAE B HAIE KRBT

5. XNMTTHRE, ERARG BINHSRKW TWES? Hilng, HIAWEIXESIEY), nHREAE
AT, BN EEN TSR SHAT R, i B REGEAMIRE, AHIMEEA
ARG AR, B & ROEE N TORTF TIRIR MM

6. XML LA G, HArE N BN A FR# R AT LE, EAREH RocketMQ SCHF
By, AR E ST 2510 ActiveMQ? RabbitMQ? H Cuds 3 —ERMAZHE Tk, B2 E
A2 XTI

. ol o
RiEpreparediBg > zookeeper -
MBAMREEMN |, Gk |
EEHEEERI AR
preparediEB >
—BAFRFEZEconfirmil
v B, MQet&iRREiEs:
FiEiEE
ARG 4,—’ RocketMQ —,—’ BRF - HiEEE
A EizconfirmisE
PRG—EEFIEECHE
i i
o a5 T
[FHR | A TERRMER 7 i TR ALLEd Fredis BiiR—
BEE | SEAEE RBAEE? et BAE MR, F0R, BO0E
preparedtk?s AETRANEET
rocketmqBEaEEAE SFEzk Ig—
BEOEEAEET | RS
SiHEEE, tlizk
node , £4F5%

RS ERMITR
AR R B

L ARG AAMFZIATE A, FIENHE 2] MQ;

2. XELAANETTHHE MQ MR AZ JIBAMRS, X MRF S R MQ AR5 5 AHE I il
KN, BRI WS AT LL, 55 R4 B R

3. ZRERG B PATHIA ok T3 ERRG BHATRIL T, AL EKEDS J738 K55 5 E I 244
HHFM RS B, KENIK, HJaib2MTHTIGET

PRA1 2 7] R e A 3 A s 55 1 7



https://github.com/doocs/advanced-java
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AR FARIE R, RIS HE N ERA By ZkE Al —EnmFS%, kTt
RocketMQ KFt )L«

T T2 e

FETEAR I 120 41 2K Session {a] S ?

T B O E

[HARE 7] T /R —H4E Dubbo & /EATtJLI, R<It)L Dubbo 5t m] PAE F R 22 40 55 1l o0 A X &
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W E—AEBRIY) jsessionid cookie , EUARHEIXANARVY, FEARSS U AT LA4ES— N0
Session 35k, BLTHI AT DABCOS B

— A TE R BRI Wi 2S, Cookie IETE, HTAXSBLIHIHARAS Session Fi7E, {H U1 Cookie
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582/ H Session

i JWT Token fifi 7 FH ™ B 43, ARJE MK PE B cache FaRBUCHAR M5 2. IXFEIEIBIE K
77 BE WA i 55 48 HEE T -

Tomcat + Redis

XA SR E R, R Session MRS, FRUART—FE, 2T Tomcat JHA T
Session S FFEIT], SRJEELZH — N Tomcat RedisSessionManager MJZPH, ibfTrfa &k
136 1) Tomcat #44 Session FHE 774i# #1 Redis B[ .

7F Tomcat MEC & A AL E -

xml

<Valve className="com.orangefunction.tomcat.redissessions.RedisSessionHand

<Manager className="com.orangefunction.tomcat.redissessions.RedisSessionMa
host="{redis.host}"
port="{redis.port}"
database="{redis.dbnum}"

maxInactiveInterval="60"/>

SRJE TR 7€ Redis [ host Al port 5t ok T -

xml

<Valve className="com.orangefunction.tomcat.redissessions.RedisSessionHand
<Manager className="com.orangefunction.tomcat.redissessions.RedisSessionMa
sentinelMaster="mymaster"
sentinels="<sentinel1-ip>:26379, <sentinel2-ip>:26379, <sentinel3-ip>:2

maxInactiveInterval="60"/>

R DA E XA T7 3T Redis M6 52 3CRFI1) Redis & ] AR BRI/ A Session ##fs, #B/2 ok
o

Spring Session + Redis

T AU 5 Tomeat Az EAS, WRKEN Web FERIER K Jetty, Bl
T Jetty AHCE — i ?
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K24 ETH AP Tomeat + Redis (1977 W5, (H2 2™ BEKH T Web 588, AP RS A 2
Footh web 7545 B2, JUHRARER M 7 HORWERE? HLindepl 1 Spring Cloud E(# 72 Spring
Boot 2 JE[HIWE ?

It CABAE LU A H)3E R R T Java —ub Uo7 %8, a2 Spring. AKX Spring 24 Frk el |
R AT LA HIIAELE, Spirng Cloud /IR 55, Spring Boot fIF-2¢, FrLAH Spring
Session & — MR Rk

7E pom.xml L & :

xml

<dependency>
<groupId>org.springframework.session</groupId>
<artifactId>spring-session-data-redis</artifactId>
<version>1.2.1.RELEASE</version>

</dependency>

<dependency>
<groupId>redis.clients</groupId>
<artifactId>jedis</artifactId>
<version>2.8.1</version>

</dependency>

7 Spring it B AL & -

xml

<bean id="redisHttpSessionConfiguration”
class="org.springframework.session.data.redis.config.annotation.web.h
<property name="maxInactiveIntervalInSeconds" value="600"/>

</bean>

<bean id="jedisPoolConfig" class="redis.clients.jedis.JedisPoolConfig">
<property name="maxTotal" value="100" />
<property name="maxIdle" value="10" />

</bean>

<bean id="jedisConnectionFactory"
class="org.springframework.data.redis.connection. jedis.JedisConnecti
<property name="hostName" value="${redis_hostname}"/>
<property name="port" value="S${redis_port}"/>
<property name="password" value="${redis_pwd}" />
<property name="timeout" value="3000"/>

<property name="usePool" value="true"/>
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<property name="poolConfig" ref="jedisPoolConfig"/>

</bean>

7E web.xml FACE

xml

<filter>
<filter-name>springSessionRepositoryFilter</filter-name>
<filter-class>org.springframework.web.filter.DelegatingFilterProxy</fi
</filter>
<filter-mapping>
<filter-name>springSessionRepositoryFilter</filter-name>
<url-pattern>/*</url-pattern>

</filter-mapping>

ZNIANEE

java
@RestController
@RequestMapping("/test")

public class TestController {

@RequestMapping("/putIntoSession”)
public String putIntoSession(HttpServletRequest request, String userna
request.getSession().setAttribute("name", "leo");

return "ok";

@RequestMapping("/getFromSession")
public String getFromSession(HttpServletRequest request, Model model){
String name = request.getSession().getAttribute("name");

return name;

I EIARAS R ok ¥, 45 Spring Session Pt 3T Redis SKA7fi# Session i, SAEHCE T —
A~ Spring Session [Fid JE2%, IXFEMILE, Session FHICEEIEHL 2304, Spring Session K& T . 4%
FHEARIG A, i H R Session #:4F, i/ EL#3E T Spring Session M Redis 3K HU A 1 .

KR EARZ M7, UL AT 2 I Wi U770, Tomcat + Redis 51
ERCH H, B2 EAE F] Tomeat 1 JT2E4E, @I Spring Session KL
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/NP L T )3k 14 D T s SR P DT 4 B S AL 1 S8 AR . B e R A T T T R RS S, T
ARG, KB EE SR, ST, A Nginx fRS5as . P 0 5 kg
DU, DU — A e i SR html T, B3GR EEE, AN AR R 55 Z R AL

il R PR

.

hitml
Mginx CP

1

SRR AT Y TOE

MySOL iR
FFTERRER > TERESHERA

NI 2 TUHARAR ) 17 . Demo o

html

P&k #{productName}<br>
Pk #{productPrice}<br>
PR : #{productDesc}

MG SRR T, RPN TU S BT (AT B SCR FE ( %0 TL AR, bR T
B PAEM MRS, BRI A html TEBLAT LT, FRERTME A AR .
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P NM, TR D, ARSEH, dEE L, Java Ha] LUEH velocity. freemarker.
thymeleaf 2545, SRJG AN cms TUH N B EFE RS, WA FE R R, Sdigdeis 24850
T E B AT A EIE .

WAEAE T, AXBOGE R T2 MR Rk, AN T A RURE T L 2L AN T KRR
R R, ACHEERI TR, PR ULIRRR IR T RARARAZ 2 T, A0 2R X 4 2 DU 2 e F s L,
FEVEND Y BEVEGAC AN IF JURIN 8], HSUREEA Wil f SR B T

R TR v 7 ) D 7 o R 1R TR G2

K2R FL e A e b RS DK R GE v P, i wh e R B AR, R AR EEA MQ R
BABIH . B2 A7 AR 55 AYH S BT i 2k 2 B, R B B R A AR, (3 i P A
FHN, RBCRE R R, RR RS I AR HEE A redis H. Nginx AHZEA7 4R A
MU TEUIRR A, RN 10 or b, HEAEEHIZ )R, ERia M redis SR EOHT I A7 AL
&, JFHZAARE A,

R SER TS, SR Nginx AR 1E G B html BT IR [B125 HE P

iE[H]
= EnE
= Mginx
> ik .
P b tmifEtE
T R ETTER
redis SR ET
EFIRSE

EFIE O ?
THEERREE

TEEE— MQ |-

, T

MRS ER TGRS SR RS ERE
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BARBAT HARIR ] html TUE AR AR, (B OSSR ARG AF, B AR, FLSREsh (1t
RSB html BRI TERE . Q1R html BENCRAE TS, AT 20K BT AT (1) 00 23 &
e, WATEKIEENR, WA MBERIITE, BB E Gt 5o i html TSR S i S
BpaT

FEIXFPEERY T, FRATTR ZARIE R G = 7T A A

IR ARGV IR, Ngink AMZAFEIRAT, redis FFIZEAFthl LRU SLIAAEH T,
ARV, ANGEAEIR ST T b IR 55 o (BRI 7l ol e 55 10 0 R 2B e, I
BT SER, A7 IR S5 A A AR A AN T IR S5 36 B FER 1, AR R MRS
A R S5 HE VI, A RAEARACIT 8], e KR AT R R = R, RS2 R 5%
AR AR L e — LIRSS B3 T, AT BN KB Rl PRI UV IR BoR .

XS R N R R S5 iR A AR 55 R IRAE R IR

F T Hystrix IR E AR SZI BRI =

E—BEIRE], WIRM Nginx T4, ZAFHRAL T, Nginx 2 LR 2247 ik 55 U 7 ik 553K
Wi i s (FRATEET R I A N8 A AT R I S I TR A7 I 25 R R AR
FE oL XL, FRATERUIYE, B AL Hystrix ZeF b EAR SEIL B IR RR & .

WIRMRE, B2, URUSREFERIE AR 5 P A IR, 2 iie B A A — 4 B
W, AEMHETERIE T, Xt SIRRE R . WA AMKBUIR S, LAt b g%, DUAETH]
I AR R R 2 2] 1 1000, (HAZ 2 Fogs i bt iRk 55 A2 AL 10 NEAE, st R HiX
10 MRREEPAT . AR b RS R RIEIR, K Tomcat P EBITA AR DR IR 4 S

IS

Hystrix HEATSURRE S, SRt 7 — A%, mif Command. X2 Hystrix fi 3k 4 1 %

ks N

FI A HystrixCommand JREUE %535

P T U P 7 IR S5 B VR RS AE HystrixCommand 1, BRE —A key, ECAn R TH )
GetProductInfoCommandGroup , FEIXHFRATAT LA B YAIX B — AN AR, B0 RS i Ak
%, BRSFZERLP R, AeEEHEERERET .

java

public class GetProductInfoCommand extends HystrixCommand<ProductInfo> {
private Long productId;

public GetProductInfoCommand(Long productId) {
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super (HystrixCommandGroupKey.Factory.asKey("GetProductInfoCommandG
this.productId = productId;

@Override

protected ProductInfo run() {
String url = "http://localhost:8081/getProductInfo?productId=" + p
/7 R R IR 5% R
String response = HttpClientUtils.sendGetRequest(url);

return JSONObject.parseObject(response, ProductInfo.class);

BAVEZARSS O, HE productld 617 Command 3047, SRELE 7 55 .

java

@RequestMapping("/getProductInfo”)
@ResponseBody
public String getProductInfo(Long productId) {

HystrixCommand<ProductInfo> getProductInfoCommand = new GetProductInfo

/7 i8I commandAT, FRHECEHT i b AR
ProductInfo productInfo = getProductInfoCommand.execute();
System.out.println(productInfo);

return "success";

AT execute() 71, HSZRFEIER . WA LA command ] queue() 772, EAXAY
F&ks command N FEH A — NS, wior Bk A, ZB)—AS Future T4, & TH 7] P4k
B e — e E R, ARG BRI Future ] get() 7 REUEE . XA,

) Fd HystrixObservableCommand it B3R ELE 42

BRI S, ARy e 2 R — N B 2, BATE
HystrixObservableCommand ] —/MRFEZLPAT, MIEXANLELFEETE, #EHEZA productld 11
productinfo Hi7 [r] 3k .

java

public class GetProductInfosCommand extends HystrixObservableCommand<Produ

private String[] productIds;
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public GetProductInfosCommand(String[] productIds) {
/] TR E AR — A2
super (HystrixCommandGroupKey.Factory.asKey("GetProductInfoGroup"))

this.productIds = productIds;

@Override
protected Observable<ProductInfo> construct() {

return Observable.unsafeCreate((Observable.OnSubscribe<ProductInfo

for (String productId : productIds) {
/1 R
String url = "http://localhost:8081/getProductInfo?product
String response = HttpClientUtils.sendGetRequest(url);
ProductInfo productInfo = JSONObject.parseObject(response,
subscriber.onNext(productInfo);

}

subscriber.onCompleted();

}) .subscribeOn(Schedulers.io());

AR, AR id F1%, a2l |, 25K id &, @il L
HystrixObservableCommand, AT Hystrix [}]—%% API J732%, FRECEI A S ob £

java

public String getProductInfos(String productIds) {
String[] productIdArray = productIds.split(",");
HystrixObservableCommand<ProductInfo> getProductInfosCommand = new Get

Observable<ProductInfo> observable = getProductInfosCommand.observe();

observable.subscribe(new Observer<ProductInfo>() {
@Override
public void onCompleted()
System.out.println("3RESE T HrA IR mEdE" ) ;

@Override
public void onError(Throwable e) {

e.printStackTrace();
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/**

* FRIGE—4 804, il — XA ik
* @param productInfo

*/

@Override

public void onNext(ProductInfo productInfo) {
System.out.println(productInfo);

1)

return "success";

BATIEIE Sk, BHE Hystrix ZoREM AR dn e S22 U5 e 2 1Y

Mginx

Redis

*%%Q%mi)

:

FIRRARSS

M Nginx 5, ZAF#RRRT , A Ngink A7 Ik 55 5 AR RS« A7 IS5 BRIA I £&
FER/NE 10 4, B AU 10 ANEFE R A dh iR 55 10 1. B RS Al AR S5 1 Ltk he 17, B
LA 10 MEFES hang SUAE T TR bR 5545 DR b, 2247 55 1) Tomcat P9 E YRR
A LSRR E RS, FHER S

Z=T Hystrix {5 5 ENLH LI HZIRIR S
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Hystrix HLERZ 0 —0UZhag, HSCwl 2B RIER R, ZM R Rm iz o, w2
AR 55 1D FH 230l B B 30025 B RO BRI N o JE S Ui 0T — MU 5 IR A R 9 Rl
55 B I I B SE IR BRI, S BUIRSS T 2 AR B 4 A AR P A2 X A AR 55 9% 1 .
— BN R SS ARAE RIR A A AR 15, A rT R S BURSS B, H AR YR AR 2 A&
it

Hystrix SCELZURIE &, REA MR

o ZifRil

. EER
ERHEUL R, Hystrix (AR

A D2 WL AR 1, X/ NI HUR UL 5 ENLH SC BB ERE 2,  DASGX IR EAR
DX 5 BAR R 3 5

55 ENLH
SRR SURAEE) RO, H, W% A B0 5 RN 10, A BEALHE

[FIR AV 10 4 tomeat AR VT IIRSS A, FE MRS WA, M TTAE] VA B A
R 0 7E

REARSE

LS5 ESEX A

LETEMIRR B AR, FEA R B L4288 tomcat X Ff web 25 2 KZRFE . BN A% I 2 X ok
Ui, Hystrix FIZRFRIBRE B HA, 261102 tomcat RFEMIHAT . Hystrix LR G, SSHfE
Ui, tomcat FIZRFEAS 2 DR At iR 55 (1) B2 11 R B ZE IR BB 1T 4% hang {3, tomcat HE 2672
AeRAE, ATCAPGEIR [, ARG T HESE .
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MR B IR, RH Hystrix B A& LHAT IR, MESERESH AR, 2 HBLL tomcat
SRELARKERS. F95ERE, RE—EXE, BSEEZL, ML/~ tomcat L2
Bt e, AR EPAT

tomcat

tomcat B 2RISR

\ 4 \j_l

Hys trixef2ith BRIEFE

O OO

! I

B 5

o ZBMMEIAR, EELRNZHI R, HUIULFRAT AR 55 (1 W 2835 SR (18 A5 1] . 75 22
XTI timeout BT (F#E timeout R ) .
o BESEEAR, EEULRIIT R AX I AU 1], 120 P — e LR & 2R 1l 5%
ﬁiﬂﬂ’hﬁltﬂ HH RGNS, SR RATT MRk, I REME S 'Y
RRAE AT L T, B TR E IR timeout UL Il L

= 5 2% ¥ Demo
WIS RE, WESE A B R A R

behnis, AT BORYL, ZAFIRSS, WIRER LR U R DU RIS A, e E
CHAE A .

BT RN BB fh B 2 Ja, ARSI o | TR M b E AL E . &, .
Fx %, WREEH CHAENAET, Hngi— Map Z3RE. T3 M B3V ) A H N A7 1)
W, HBOE S NG SR A AR

AT, AHBACEEL R, AR care timeout BB I, HARTFEFATLIEM T3]
ki, (55 BRSNS, PEREAEX RS L,

X At Zg 47, FATT LA cityld, 3 cityName.

java

public class LocationCache {

private static Map<Long, String> cityMap = new HashMap<>();
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static {

cityMap.put(1L, "dbm");

J**

* jfiidcityId 3KHL cityName

*

* @param cityId ¥iliid

* @return ¥4

*/

public static String getCityName(Long cityId) {
return cityMap.get(cityId);

H— GetCityNameCommand, RIS E NG SE. run() AR EE /7. FRATH 85k
JE X SREUA M 22 A7 (1 AR AD AT BE IR BR 25

java

public class GetCityNameCommand extends HystrixCommand<String> {
private Long cityId;

public GetCityNameCommand(Long cityId) {
/] WCEAG TR N
super(Setter.withGroupKey(HystrixCommandGroupKey.Factory.asKey("Ge
.andCommandPropertiesDefaults(HystrixCommandProperties.Set

.withExecutionIsolationStrategy(HystrixCommandProp

this.cityIld = cityId;

@0Override
protected String run() {
/] TEHATE SRR E A
return LocationCache.getCityName(cityId);

EREOE, i) GetCityNameCommand, 1& A cityld, #h47 execute() 753, A4 KA HE
cityName Z2 47 HIAUIE R 2 BEAT A5 55 R BT ISR 1
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java

@RequestMapping("/getProductInfo”)
@ResponseBody
public String getProductInfo(Long productId) {

HystrixCommand<ProductInfo> getProductInfoCommand = new GetProductInfo

// Wit command$ AT, FREUR R b HdE

ProductInfo productInfo = getProductInfoCommand.execute();
Long cityId = productInfo.getCityId();

GetCityNameCommand getCityNameCommand = new GetCityNameCommand(cityId)
/] KRB A AE (cityName) RS 2415 5 B dE 4T B U5RE 25

String cityName = getCityNameCommand.execute();
productInfo.setCityName(cityName) ;

System.out.println(productInfo);

return "success";

Hystrix [ 55 SR B 400 B 155 ]

Hystrix SCHLBEIRER &, A PR s .

o MR ES

e FSERA

X BRI B IX BV, FLSCAT DU E AHRLE (1 — 24 .

execution.isolation.strategy

F87€ 1 HystrixCommand.run() [ %5 RS B 5<M%:  THREAD or SEMAPHORE , —FhJ&F2RfEit,
—FETESE.

java

// to use thread isolation

HystrixCommandProperties.Setter().withExecutionIsolationStrategy(Execution

// to use semaphore isolation

HystrixCommandProperties.Setter().withExecutionIsolationStrategy(Execution
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LEFEMALH], B command IZATE—NRFEY, R 2EE LM AN RIERIT, 58
WL, command s2is8fTE RS (W& Tomcat FIZFEM) , @ E T EREERIET
PRI

AT AE ZRRE MRS 5 2 e ide g 2
BRI H) SR 2 A i
2R 72 i LS K A X T I U7 T 5K, I SRAT BRI PR3, 7T DAEE G i P R P ZE A

MG SRR, WEZH DRI KBRS, SRS LI EILER opPs ,
%B/Alﬂzﬁﬂ/bﬁﬁfﬁzmﬁﬁlﬁ, s AR KL, WREMEBARKIFE, WEREEME, "ThHE
FERERAREMARETI, Mo ZRESE, RETRARY . —RAESEF LT MET
ZEAAFIN — 2D S5 IR ST, AN B BT W 28 15 [ 1 5K

command key & command group
A1 PR TR RS, BB 2K RS . OB SS B 01 . SRR = ik 4 2

fF—4> command, #A LA E—AH K ZFK command key, [N A LARE—H A

command group-

java

private static final Setter cachedSetter = Setter.withGroupKey(HystrixComm

.andCommandKey (HystrixCom

public CommandHelloWorld(String name) {
super(cachedSetter);

this.name = name;

command group & — M EH EENME, BB T, #2iEid command group ki X —A4~
LA, 1 HiE 2@ i command group KREA I AIREZ(E E . [A—4 command

group FIER, EoFENFE— LR

command thread pool

ThreadPoolKey {3 T —* HystrixThreadPool, HIRiH T4t —Wa$s. guit. Z&4F. BN
ThreadPoolKey #l./2 command group [} 4 FF. #1> command #B2x [ ThreadPoolKey X v
f] ThreadPool 4§52 7E— k2.



https://github.com/doocs/advanced-java

WARAMEEHHH command group, A LLF-3))i% & ThreadPool (14K«

java
private static final Setter cachedSetter = Setter.withGroupKey(HystrixComm

.andCommandKey (HystrixCom

.andThreadPoolKey (Hystrix

public CommandHelloWorld(String name) {
super(cachedSetter);

this.name = name;

command key & command group & command thread pool
command key , fXF& T —2& command, —MRiE, 1RFER T FUHHAKHR S A2

command group , R 7R TFIHHKHIRS, XRIBEHR, — MRS AT Rt 25 ok
2N, A O ZA—1 command key. command group 7E2 45 X —HE command key

PR E . IR timeout IREL. RIMCRECEE AT GE 1, 7T LUE B2 — AR S5 B4R 1 —

ey gL, — MR UL, HFERE MRS X RS H—ANLEM, command key BRAE £
BT R—REmK.

FEaniis — MRS A, IR R IRSS A BAP TR CUNES R %48 aps 7£ 100 &ifa, 1RA
—MRS B RS A. RIIIRS B #5581 10 ASsefl, FASEH] E, ) command group 2
XSRS Ae 4 — AR, ORMER 10 AT DL T, SXAEARSS B XTHRSS A BEAR IV 19 QPS
UM BEF 100 T

B2, WR¥ command group X 7 — MRS, XA RS B i BRI LA, ViR EIRA
—F, ZERAEFEZ R R RERAT BAEX AR S XS command group IR, LS 0 R 2 AN
1) command key, fi—Se4biE I HEIRME . AN, FENEH— MRSV ARED, £
FAAS [R] B 2R A2 1

command key -> command group

command key -> HCM thread pool key

W ORI, £4 command key J& T —/~command group, 7EMGTHHIRME, 2E—iES
1te > command key A7 H CLHIZARIE, RN DA H CRIZREM, 8550 S AR .
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U A, B BEERARIY) command key 2 H H A2, 1T LUE L H Y thread pool key,
5t ok 1.

coreSize
WELFII AN, BRUGE 100 —BokUL, FXNERINN 10 MR AN T .

java

HystrixThreadPoolProperties.Setter().withCoreSize(int value);

queueSizeRejectionThreshold

ISR RE P Y 10 DMERREARAE LA, WA 2 W I RRR L e F S, T A TE R
Ko RHHEANBIIR L. WRBEBAIAR i 1, HATERIDR, AUEE reject, FRAEIHER,
17 fallback P24 (125, PREIR (A

= |

EofEith
(LOE6FE)

=i queue % T 2 J& reject [ threshold, [A°A maxQueueSize AN FLEF#UEM, [RIILIRLIX N2
Honr AR, IR A B KK

java

HystrixThreadPoolProperties.Setter().withQueueSizeRejectionThreshold(int v

execution.isolation.semaphore.maxConcurrentRequests
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B A SEMAPHORE R B8 SFEm& (R I Fo Vi vs 1] i oK JF R &, @ XM R IR R, 1HKRE
Y reject.

AR ERBCE, MR ANIRE, MiZ2RUr, HEETESERE, ERaFR
%, 1 H. Hystrix HEZA S R 2/ MRZ

BROMEAR 10, REVER/N 8, Fo—BREMRK, mHAENKE, el E S 2
tomcat A< 5 [ 2R A2 TR MY 3 .

java

HystrixCommandProperties.Setter().withExecutionIsolationSemaphoreMaxConcur

RN Hystrix $047 B PN 38 2 2
BT A 7 Hystrix RS0 BT AR R RIS + IR .

e 1% command;
o HATIX command;
o [it BHiX/ command XM [ group FIZEFEHE

XHE, BATEH—T, RIFEHITIZAD command, A 7iX4 command 1] execute() J51E2
Jii, Hystrix J&JZ FIHATIRFE RIS B DL R JR BE AT A

FEPHEX M AR IS R, FRa7 ok Hystrix FoAth ) — 2e4%.0 L M D RE

XEZAEA 8 KPTINTARR, IR THB IR AR, WHREXA
AR, AR(E B2 LLBUE M .
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BERERER
>[ THRZ%RE }‘

l

/i Command

l

Iﬂﬁﬁ Command m'
ThE

-
BEEFPHNER - b
é?mmc@@

- -

A,
r *a,

ﬁﬁﬁﬁﬁ% T

Fallback R

i l L meewnat

Y
il
S

o
BiiEE . T

.» #1147 Command ﬁ 3
run() 5% AIELEBTER

l
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*,

y \
CIAT I T
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s

-, timeout ? .-
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— HystrixCommand ¥ HystrixObservableCommand X 4¢, G T 65K AR 55 &k i — 1k
TERECE A . AU, 7T LEMIE pR 2 R A AMET R ZE IS4

* HystrixCommand 3= % FH AU 233k [8] — 25 B
* HystrixObservableCommand 3= T Al g 21k 0] 2 245 R H R H

java

// B& HystrixCommand

HystrixCommand hystrixCommand = new HystrixCommand(argl, arg2);

// fl& HystrixObservableCommand

HystrixObservableCommand hystrixObservableCommand = new HystrixObservableC

W . A command $AT
HAT command, AT BLUA S — YOG AR 55 (1118 FH

T command, T BAYE 4 PI7EEHUE BT/ execute(). queuel). observel).
toObservable().

Hrh execute() 1 queue() J 1A KS HystrixCommand & H .

o execute(): HJEHFE block £, BTRDZIAAH, BHRMKBIRSIRFRELLER, SEHH 5
o

e queue(): IR[—A Future, ETFL WA, SR CLEL Future SREUR 45 3.

e observe(): V][ —" Observable ¥f%, Observable {83 )M AR S5 [0l (45 5, FRELH
— NI 45 B Observable %t & i#2 DX 42 .

* toObservable(): iZ[7l—4> Observable Xt %, WIRFEAIT X ANH LR, Hie#4T command

I HARBUGR [F] 25 253

java
K value = hystrixCommand.execute();
Future<K> fValue = hystrixCommand.queue();
Observable<K> oValue = hystrixObservableCommand.observe();
Observable<K> toOValue = hystrixObservableCommand.toObservable();
execute() S2fr E & queue().get() /7i%, "LLE—F Hystrix Jifd.
java

public R execute() {
try {



https://github.com/doocs/advanced-java

return queue().get();
} catch (Exception e) {

throw Exceptions.sneakyThrow(decomposeException(e));

MTE queue() 772", 21 toObservable().toBlocking().toFuture().

java

final Future<R> delegate = toObservable().toBlocking().toFuture();

WAV, JeiEid toObservable() 3518 Future X%, SRJ5 M Future i get() 77k. 4, H
SETAE WA 7 AT command, & ES R HKHR T toObservable() 2T H

PBR=: RERBSHBEEF CRXEH)D
Wik BT, BN Hystrix JE BTSN, T Hystrix — L0 24 A D) A A4«

RIS command J1 8 T i R 2217 Request Cache, 1M HAX AN ()45 SRAEZAE R AEAE, A
BHENEFTIREISER, B0, 83500008,

SBI: RERGITE T Wikds

R A IX A command XS R IUIR S5 2 5T JE 1 T & . AR a8 pl 3T IF 17, B4 Hystrix &t
ALPATIZA command, & B K HHAT fallback FEZALHY, 35 0] B2 2

SR LM/ SR AT O

INAIXAS command AR ARSI i, B semaphore {55 & 0, A BALIT
command, M/ E % fallback FEZLE, RIS &% reject 15 S 45 Wik a4t it

BB : AT command

Wi H HystrixObservableCommand %} %] construct() J7¥2:, B# HystrixCommand 1] run() J77%
KSLFRATIX S command.

e HystrixCommand.run() iR [A[ 2655 1, o3& Pl 7% .
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java

// @i commandHi AT, FEHUEGH — 4% i AE

ProductInfo productInfo = getProductInfoCommand.execute();

* HystrixObservableCommand.construct() % [7l—~) Observable %t %, T PASKELZ 2645 5.

java

Observable<ProductInfo> observable = getProductInfosCommand.observe();

/1 AT BRI 2% a5 R
observable.subscribe(new Observer<ProductInfo>() {
@0Override
public void onCompleted() {
System.out.println("3RESE T HrA IR mEdE" ) ;

@0verride
public void onError(Throwable e) {

e.printStackTrace();

}

/*%

* REGE— 20, Rl — XA
*

* @param productInfo FHihfsE
*/
@0Override
public void onNext(ProductInfo productInfo) {
System.out.println(productInfo);

1)

WS R 2k FE 7 X, I H. HystrixCommand.run() 843
HystrixObservableCommand.construct() JHATHS AL T timeout Ff K [13E, 4 command
FITAE R FE 2 Hi— > TimeoutException, IXAf2x$447 fallback &ML, AS2F% run() 5L
construct() IREIHME T o 5 —FE0L, WIER command $AT & 7 HE R, BathaiE
fallback [52% . XPIFMEIL R, Hystrix #54 K% 50 FO-4 W ik A 4t it

ER, RAOTRAT REA L — AN HD™ B AR I ROBUIR S5 AR, R BEdgs IRl ok —A

TimeoutException.
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WA timeout, WIEFHATINE, B4 AR 2 55 31— L0 FH AR Ik 55 SR A B 1 25
H, SRJG Hystrix 2 fi—2 logging ic 3¢ F1 metric FZESi1t.

SR WREREARE

Hystrix 2B 4 — MEIIR SR & Th . K. Reject. Timeout 253 /F K i%4 circuit breaker
Wi as . W g A gk 2 0 IR SE S A B IR B AT Ge s AR PR R AR I SR U R TS AT
Witk CEBD o WERFTH TWIEES, BATERE TR BRI, S BN, R R

WREZ G, Wi a2 {IAT command, HMABA HE, RE7IEFESE, B4 Hystrix 5t
LT i 2 K A

A\ A fallback PEZHLH
FELLR JURHE L, Hystrix 218 ] fallback FEZRHLH

o WrERIAL T FPIRE

o ZLFEUB/BAF/semaphoreii T ;
e command $ATIERT;

e run() B construct() il H! S

—IRAEFEGALE T, IS LB R AR, HanER A — LA, B N AE
Mg PRI — 2o, EIX R EAEHIATHEHER 1.

TERE A, iR — g BT NS R S, 1 RS2 A8 AN O — A HystrixCommand ik
1T

e HystrixCommand 91, SZH getFallback() J7i%, A LAHRAL AL HLH .
e HystrixObservableCommand #', 523 resumeWithFallback() 777%, % [8]—~~ Observable X}
R, TLASRHEFE L 4G

WIARE A S fallback, B33 fallback i 1 7%, Hystrix 2xiR[A|—4> Observable, {H@&A ik
[EREREE e/

A command $AT AR, H fallback A7 803 S5 5 I (3% 1] 45 B AN A

o XFF execute(), EAEMIH R .

o XtF queue(), iR[EI—A Future, I get() WHfl L F5 .

e XIT observe(), iR[F—~~ Observable X} %, {H&Zi{H subscribe() %11 el, 2RI
W 1 onError() J7 7%

e XIF toObservable(), iZ[a]—~ Observable %} %, {H/&ifH subscribe() 77kl d e, S7E[
Pl 1 & B onError() J7
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AR EI AT T5 3

* execute(), FKEL—A> Future.get(), #RJGZEF AR,

e queue(), I&[H— Future.

e observe(), JLEI1T [ Observable, #AJ5/H20 8 KMATHIE, iR [FEl—N#% U1[¥) Observable,
VT BRI S B B 25 R 4 5

e toObservable(), IR [E—/NE 4K Observable, WAZATF-ENIT F A 2 EHAT 8 K.

T request cache 15 R EZ 7 B AR L & B i 3
EEAEN

Hystrix command $#UTH 8 KDIBEE =20, ik E Request cache /& 15 2547

o, A— &, i Request Context TR R3¢, —MCkid, £—4> web M,
BATHENT Hystrix, FATSTE—A filter HIH, X AMERAIN—MER T30 H2
Wi, BE—UOER, B —IRIER LR AETEIR KGR ETRSCH, FATS B PAT N 2480,
PR N 28RS, ARSI 55 7] REiE 2 M 4F JLIK

FE—IER e, RH LA command, ZEFHGE—FER, AR DR —FER, Tmas
RATLOA o —FE . AT, FATAT LLLESE — 4> command $44T IR 1] (1 45 R 22474
WA, SRJEIRANE R BT S S A H B R AR 1 4 2 A P9 A7 B 22 4 225 SR AT A
I

ERERITE, WFANTE AR —RIER BT SCH R E 2 IR PAT—FE command, # 4 E B #4T
M EZIERK, RABMNERKER.

HATT . W FATE — G R R 3Ch, 1ERIKE productid Oy 1 B3, 25— IR
BT, Wz N ah AR Ss RIS, IR BB Bl ai R, RN B ZAAE AN . R
— PGSR BRI, A SRE productld Jy 1 ARG SK, BEAEAGE AR EURLF T .
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—RBERLEFK

productld=
i

productld=
L

productld=
i

productld=" |4
2

[l vy

HystrixCommand F1 HystrixObservableCommand #7] PAFE 7€ — N2 47 key, A5 Hystrix 2 H 3
HHATZEAE, FEETER— request context P, FHRVTIRIILE, Wi EIEBUHZ4F

N, BAIEAE—ANEARRNLE SR, RE— T request cache 15 RZEFH AR, 4
SR, PURARHS RAE A — N EAM Demo 1M s

WAE, BB EM— M HEERREMBIE MO, X8, FRATZEM HystrixCommand
— R B W 2 A id R . HRIXEA AR, R Ngink FEARMZEAF R T, H
%ﬁ%ﬁ?ﬂﬂ*ﬁk@%ﬁ, fEi6 3 R 1 productlds # A HEAT 2, 0 productIds=1,1,1,2,2 , P

ARe v, A id I T EE, RN AL Z, v REHL S XY productld=1
E’Jﬁﬁnnﬁlﬁl:%]\, productld=2 {7 /b E R IX .

AT E A 5 R 0482 0, AT L request cache fit—AMtAL, a2 U—VGER, @i —
X request context, XJAH R a2 ) A AT — Ik, HARFE L HIELE request caches

SEPR Hystrix 18 3K T 3OS 388 M

%€ X HystrixRequestContextFilter 25, =2 Filter #2110,

java
/%%
* Hystrix iR B FCdiEds
*/

public class HystrixRequestContextFilter implements Filter {

@Override

public void init(FilterConfig filterConfig) throws ServletException {



https://github.com/doocs/advanced-java

@0verride
public void doFilter(ServletRequest servletRequest, ServletResponse se
HystrixRequestContext context = HystrixRequestContext.initializeCo
try {
filterChain.doFilter(servletRequest, servletResponse);
} catch (IOException | ServletException e) {
e.printStackTrace();

} finally {
context.shutdown();
}
}
@Override

public void destroy() {

SRJEH1Z filter XF R yEM 2 SpringBoot Application .

java

@SpringBootApplication
public class EshopApplication {

public static void main(String[] args) {

SpringApplication.run(EshopApplication.class, args);

@Bean

public FilterRegistrationBean filterRegistrationBean() {
FilterRegistrationBean filterRegistrationBean = new FilterRegistra
filterRegistrationBean.addUrlPatterns("/*");

return filterRegistrationBean;

command E 5 getCacheKey() 7%
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7f GetProductinfoCommand #, 5 getCacheKey() /1%, XFEMIE, B —IKIERIER, #6
SXTUAE Hystrix 163K B R 3CH . N—WE— productld FIEIEIER, BEEIZESA, LAHEAH
run() /7%

java

public class GetProductInfoCommand extends HystrixCommand<ProductInfo> {

private Long productId;

private static final HystrixCommandKey KEY = HystrixCommandKey.Factory

public GetProductInfoCommand(Long productId) {
super(Setter.withGroupKey (HystrixCommandGroupKey.Factory.asKey("Pr
.andCommandKey (KEY) ) ;
this.productId = productld;

@0Override

protected ProductInfo run() {
String url = "http://localhost:8081/getProductInfo?productId=" + p
String response = HttpClientUtils.sendGetRequest(url);
System.out.printIn(" A O&E MR MEHE, productId=" + productId);
return JSONObject.parseObject(response, ProductInfo.class);

/**

* RRRIERMEE R, #SBAEHystrixdbe gk L3k
*
* @return cacheKey Zfikey
*/
@0verride
public String getCacheKey() {

return "product_info_" + productld;

}

J**

* OB EATE LA
*

* @param productId @Hdihid
*/
public static void flushCache(Long productId) {
HystrixRequestCache.getInstance(KEY,
HystrixConcurrencyStrategyDefault.getInstance()).clear("pr
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XHE T —A flushCache() /7%, HTIHMNIFR T s bREAT

controller 8 command A & 1E R

E—IR web 1R BRI, BRI id FIER, B 2540 mEdEE . X T8 productld,
#B A —4 command.

A id FIREE EE, BAEEM I, 55 IKE R GRS B E AT .

java

@Controller

public class CacheController {

/**
— RSt R 2 2 R i B T R
*
* @param productIds DL, 2rFafIe fhidsE
* @return MipCRA
*/
@RequestMapping("/getProductInfos")
@ResponseBody
public String getProductInfos(String productIds) {
for (String productId : productIds.split(",")) {
// X4 productId, #iG)E#—/command
GetProductInfoCommand getProductInfoCommand = new GetProductIn
ProductInfo productInfo = getProductInfoCommand.execute();
System.out.println("2&HENEATPIAIZERE: " + getProductInfoComn

return "success";

RFLIE>

WHED, WA NE.
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http://localhost:8080/getProductInfos?productIds=1,1,1,2,2,5

FEIZEHIG, AT AE RILUR 4R .

% D &R R 2R, productId=1
TR MBI S R false
SR NGB IS R true
SR MNEAAET IS R true
% D &R R AR, productId=2
SR N EUEE R false
SR MNEAAET IS R true
% D &R R AR, productId=5
TR N IS R false

i IRA M productld=1 8, SRR OREATEW, ARMNEAFHIEER. ks b
i) productld=1 (3K, WLERHUGEAE 1, KRR, RCRPIESIRZ .

M Bx 2277

P15 — UpdateProductinfoCommand, 7EEHi s 25, FAMHZ IS
flushCache(), Tz ZZAEME

java

public class UpdateProductInfoCommand extends HystrixCommand<Boolean> {
private Long productId;

public UpdateProductInfoCommand(Long productId) {

super (HystrixCommandGroupKey.Factory.asKey("UpdateProductInfoGroup
this.productId = productId;

@0Override

protected Boolean run() throws Exception {
/] 3R BPAT — R A SR SR
/...

/1 RIGTE5AT
GetProductInfoCommand.flushCache(productld);
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return true;

XFE, DU AW AR, Rt & D & B sol iR e B

T AR ZZTE R fallback P& LE

Hystrix HHEL LA DUFp gL, #2228 H fallback BEZEHLH):

o WrERARAL T AIRES .

o I TWE (LFEM+BAT /558 .

o Hystrix i H &R0, B0E V5 AMERAKH, ELin MySQL. Redis. Zookeeper. Kafka %54,
B T AR AL

o Yy NIRRT, UiEt[Ed K, # T TimeoutException S .

P B 2 S ) o R AL

o A HURE
TEMRIZ T, JRATATE N AEHh 4E97— > ehcache, 1EN—ANAINAFIEET LRU 3052
HIZRAT, LB BAEGAT AN o WER AN 75, fallback X BLEH #2535\ ehcache
SR -

o BRIME
fallback [ 25, W] PLEH2IR A — N ERIAE

7E HystrixCommand , [FZZHEMTE, Zi@idsLI getFallback() #11; ML
HystrixObservableCommand 1, JIJ&5ZH resumeWithFallback() /5%

BUAE, BATH—ADRIRRIZE T, KR fallback FE 2 EA M.

b, ARAMGR. WATMEE NS brandld IR WEGE, R IEFRZHEZXE: 23
—A T AREEE, R brandid RS REAR 55 99, SRS R X 558 44 7K brandName.

BRanid, AR IE R T, R AT A A A A7, SREC— i L S it ok
BEEM.

SB—: RAMEFIRIEE

A R H AL FR ARG R Z T .
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java
/**

* AR AS L2 AT

*

*/

public class BrandCache {

private static Map<Long, String> brandMap = new HashMap<>();

static {

brandMap.put (1L, "Nike");

/**

*

brandId 3KH{ brandName

*

@param brandId /jifid
@return 4

*

*/
public static String getBrandName(Long brandId) {
return brandMap.get(brandId);

FIE . 2P GetBrandNameCommand

£ GetBrandNameCommand H, run() 77751 IE 5 & 42 22 16 B AR 25 i 2 T SRR i hi 44
R, AR, AT, anis XA fallback FEEHLE]

XL, RATEEENE DR AR, Seiih R,

IM7E getFallback() 75, Mt HAINFESZHE, WATELRNAMMZEZ T, RIS M4
PRI H -

java
/**

* RN 44 FR ) command

*

*/

public class GetBrandNameCommand extends HystrixCommand<String> {
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private Long brandId;

public GetBrandNameCommand(Long brandId) {
super(Setter.withGroupKey(HystrixCommandGroupKey.Factory.asKey("Br
.andCommandKey (HystrixCommandKey.Factory.asKey("GetBrandNa
.andCommandPropertiesDefaults(HystrixCommandProperties.Set
/1 BEEFEFNLE R ORI R
.withFallbackIsolationSemaphoreMaxConcurrentReques

this.brandId = brandId;

@Override

protected String run() throws Exception {
/]I BR8N %o 2 U S IR 45 1) 42 3R E AL R
/1 MR HRM, AT, ot LA fallback 4L

/1 X RBATE A IR A, 9057

throw new Exception();

@0verride
protected String getFallback() {
return BrandCache.getBrandName(brandId);

FallbackIsolationSemaphoreMaxConcurrentRequests F T 1% E fallback & K0V A E
K, BUMER 10, 2i#IT semaphore {55 &IHLHI LRI BT TN &RKE, B4
EL¥% reject.

$ I =. CacheController il FH¥ O

7£ CacheController #1, FATi# L productinfo 3K brandld, &5 f1]& GetBrandNameCommand
FPAT, 2RI brandName. X BT kS, BRI run() Tk B0 H =
Hystrix il <> 258 1] getFallback() 77327 F 4012 4 .

java

@Controller

public class CacheController {

@RequestMapping("/getProductInfo”)
@ResponseBody
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public String getProductInfo(Long productId) {

HystrixCommand<ProductInfo> getProductInfoCommand = new GetProduct

ProductInfo productInfo = getProductInfoCommand.execute();
Long brandId = productInfo.getBrandId();

HystrixCommand<String> getBrandNameCommand = new GetBrandNameComma

/] PAT PR, RIEERER
String brandName = getBrandNameCommand.execute();

productInfo.setBrandName(brandName) ;

System.out.println(productInfo);

return "success";

KT BRI ENER, B ERER T .

TR Hystrix Wit 23 5047 JR 2
RS
Hystrix Wik 2s =FoiR A, 2952 %H (Closed) « FTJF (Open) 52JF (Half-Open) , =Fi

WEHUKRWT:

Success Fail(under threshold)

Fail(threshold reached) [ 7‘ Success

L Closed J‘

after some time
Open Half-Open
fail again

\ 4

A

PRMAXSARSS R IE SRV IE R
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1. Closed WrKa%oCM: W FIFAIE R E R B
2. Open WrPg#84T7HF: FHBON T RS A, E#EGE Fallback B
3. Half-Open WrigdssbT2FJPIRZ: SleepWindowlInMilliseconds

Enabled

java
HystrixCommandProperties.Setter()

.withCircuitBreakerEnabled(boolean)

PG W B2 2 B TAE, BLFEER B AR 25 VA i BEtRa,  DARW S i it 2 i 25 Fe v fid
KW . BRIAE true o

circuitBreaker.requestVolumeThreshold

java
HystrixCommandProperties.Setter()

.withCircuitBreakerRequestVolumeThreshold(int)

FoRfE— RGO ARSI E O (XN SHWREE, TEHARED , 2020204
WK, ATTREMMR IR, BRIME 200 3T Hystrix Wi B WRER A EEE T —ERWE)E,
AT Refl R TG . LU, EISRAE 10s A Z I KR AR KR L AUE B 20 A4S, 1T 9L PRE T
BEESITERA 19 4>, BIAEIX 19 MER AR, A S5 P EA TR # .

circuitBreaker.errorThresholdPercentage

java
HystrixCommandProperties.Setter()

.withCircuitBreakerErrorThresholdPercentage(int)

Fonw LBE B2 A, Aok Wi, ERIMER 50(%).

circuitBreaker.sleepWindowlInMilliseconds

java
HystrixCommandProperties.Setter()

.withCircuitBreakerSleepWindowInMilliseconds(int)



https://github.com/Netflix/Hystrix/wiki/Configuration#circuitbreakerenabled
https://github.com/Netflix/Hystrix/wiki/Configuration#circuitbreakerrequestvolumethreshold
https://github.com/Netflix/Hystrix/wiki/Configuration#circuitBreaker.errorThresholdPercentage
https://github.com/Netflix/Hystrix/wiki/Configuration#circuitbreakersleepwindowinmilliseconds
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Wr i #IRAS B Close #%54t 31| Open, fEXZJ5 SleepWindowInMilliseconds HYEJPN, FrE4id
Z TR AR G SR W%, AR S U RS, E3EE Fallback FEZALE, BRINE 5000(ms).

MIEZSHN L G, Wik Half-open PIFPPIRES, ZR1k—4i5REL Wikas,
BREAREILH AN WERFMRIL T, BastBshKE, WBrigdst N Close K.

ForceOpen

java

HystrixCommandProperties.Setter()

.withCircuitBreakerForceOpen(boolean)

IAREN true (TE, EHEBIEITITWIER 8, M TR TR 1, FaifEg, BRiMER

false »

ForceClosed

java

HystrixCommandProperties.Setter()

.withCircuitBreakerForceClosed(boolean)

AR EN true, ELAEIRIBCHIMIERSS, 2T FanfE b 17, Farg, BIMER

false »

Metrics 4 it 2%

55 Hystrix Wrigss S=WMER, 86 5 —ANEEHAMN — Stith 88 (Metrics) . Fil- s EE
FIZEEHITS)E 1 (metrics.rollingStats.timelnMilliseconds) VA % 4
(metrics.rollingStats.numBuckets) 1, X H5|H—BI#EXCRMERIFsIE 0 (BRIAMERZ 10000

ms) :

— e AMFE IEFEAT BV F E R SE WAL b, FIEATHEABPIMAE —H R A
s, BEESIZERETE, BN AHMEENET OEE. BRITASRRRAER —AE
R, AP ERATEARN KR, Ba, FIEEHNXANEORE N AEREHE
H, ZXARERBLEDE SN BEBR LR Hystrix Z 55 TH 18R



https://github.com/Netflix/Hystrix/wiki/Configuration#circuitbreakerforceopen
https://github.com/Netflix/Hystrix/wiki/Configuration#circuitbreakerforceclosed
https://github.com/Netflix/Hystrix/wiki/Configuration#metricsrollingstatstimeinmilliseconds
https://github.com/Netflix/Hystrix/wiki/Configuration#metricsrollingstatsnumbuckets
https://zhenbianshu.github.io/2018/09/hystrix_configuration_analysis.html
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Hystrix J: A& REBH — &G RG240, 2K AN 30 % 113478 numBuckets 1y, B
MLt —miigit—k. @ — I NEEFEFOE, FANKEERESERNEFR,
EE FHKEF.

e Demo

HystrixCommand it & =4
f£ GetProductinfoCommand Flic & Setter Wri% 25 AH= 2%k .

o VAN R, fsb 20 MER, AT REMlK BT .

o SEHLLIA R 400% I, A fih A T .

o Wi J5 3000ms M, JIH1ERAH reject, ELHEE fallback FZ%, A2 run() 77
3000ms i f5, A4 half-open JIR7S .

run() J7EH, FATAIW—F productld &% 00 -1, 2L, HiEbRE. X455, ®iIZE
DR i ek o] LAAE N productid=-1, #EIRFPATHRHE T -

FERIOE T, JATE RS TR B B dh it 1

java

public class GetProductInfoCommand extends HystrixCommand<ProductInfo> {
private Long productId;
private static final HystrixCommandKey KEY = HystrixCommandKey.Factory

public GetProductInfoCommand(Long productId) {
super(Setter.withGroupKey (HystrixCommandGroupKey.Factory.asKey("Pr
.andCommandKey (KEY)
.andCommandPropertiesDefaults(HystrixCommandProperties.Set
/] S SO VETER g AR
.withCircuitBreakerEnabled(true)
/1 EEE A, RADHEZOANER, A AR A W
.withCircuitBreakerRequestVolumeThreshold(20)
/1 FEHHHIERZ A, Ak i, BRiL50%
.withCircuitBreakerErrorThresholdPercentage(49)
[/ Witg)G 2 bR B rejectifR, ZG#kAhalf-openikss
.withCircuitBreakerSleepWindowInMilliseconds(360600)
this.productId = productld;
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@0Override
protected ProductInfo run() throws Exception {

System.out.println( " HH#: & HRE&%dE, productId=" + productId);

if (productId == -1L) {

throw new Exception();

String url = "http://localhost:8081/getProductInfo?productId=" + p
String response = HttpClientUtils.sendGetRequest(url);
return JSONObject.parseObject(response, ProductInfo.class);

@Override

protected ProductInfo getFallback() {
ProductInfo productInfo = new ProductInfo();
productInfo.setName("FEZ i M") ;

return productInfo;

b % 0 2%

BATEMRZE A, #7730 WIER, AN productld=-1, #RJ51KHR 3s, 2 J5 70 IKIER, fEN
productld=1,

java

@SpringBootTest
@RunWith(SpringRunner.class)

public class CircuitBreakerTest {

@Test
public void testCircuitBreaker() {

String baseURL = "http://localhost:8080/getProductInfo?productId="

for (int i = 0; i < 30; ++i) {
/1 AEN-T, SRR, ARG ERE R
HttpClientUtils.sendGetRequest(baseURL + "-1");

TimeUtils.sleep(3);
System.out.println("After sleeping...");
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for (int i = 31; i < 100; ++i) {
/1 AENT, EIRS IEH A
HttpClientUtils.sendGetRequest(baseURL + "1");

M55

MAREE R, FATAT A EAE RS 5 E AR,

WA O &R SR, productId=-1

ProductInfo(id=null, name=[%Z¢ i, price=null, picturelList=null, specifica
/1.

/1 XEELATEN T 20 R EmEKER

ProductInfo(id=null, name=[%Z¢ i, price=null, pictureList=null, specifica-
/] ...
/] XHEEGITE T 8 K Bias R

/] KIR 3s Ja&

W O &R R S 2E, productId=1

ProductInfo(id=1, name=iphone7F#l, price=5599.0, picturelList=a.jpg,b.jpg,
/1.

/1 XEEEATE T 69 R EMKER

AT 30 JRAER, FATMEAN productld 25 -1, FTUUIRSSATIRERE R 2 5. FRATICE 1 b
20 YCiESRAE I Wi A HLS O LU 40% wif A Wi o DRIEIAAT 1 21 R A, RROCHE
P H O OB, 21 ad)a, Wi Es s ToT 7.

ZJEH) 9 iR, HA AT run() T57k, A SITHIBLME .

W AR s, productId=-1

M2 B E %I, AR getFallback() 147 .
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RER T 3s Ja, FRAEZJEI 70 AR+, #B%& N productld A 1. HTFHATATIH L E T
3000ms G WTEE 2845y half-open JIRZFS. K Hystrix 222 A BUTIER, RKIKSL T, T4
Wrik s <M, Z EATA G RMERRE IE W A 1.

SHENR

1. Hystrix issue 1459

2. Hystrix Metrics

R Hystrix 821 EE 52 OB R

BT WE T Hystrix [ request cache 15 >RZ5 17 fallback fLHER#Z:. circuit breaker Wi 28 PLidi &
Wr, X—iF, FRATRVEYNULUE Hystrix (LR FE IR 25 582 DRI -


https://github.com/Netflix/Hystrix/issues/1459
https://github.com/Netflix/Hystrix/wiki/Configuration#metrics
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> FREE |-
EEER + IER]FRER

ElEE command

v

B commandinfTrai

Y

Request Cache
HET7?

fallback [&¢g
A A

hiTRRED | IRMIEER | RIETAES RS8R

Hystrix JEI A W AR ol E 5 5 B2 5 O, BN A EIIER, Hi% Reject JEFFLL, Mk F
BRITIIAE -

PR I7C A2 PR il X5 J o PR IR 45 R0 Tl £, BRAn e AR %S MySQL. Redis. Zookeeper LA Rz H & 85 Ft 5 iy
R B (R R 7 R R PR ), LS A T i K I LT A S i R AR S5

LRI R B ORI BT

Hystrix Kl T Bulkhead Partition AREERE EHAR, ARG HMBAIUEAT BTURRR =, BE T I8t S A Sh
PRSP e s S AR I 55 A 35

REBERR Y, 2 UK AR N A8 18] DX R R 20 s TR AR, — B LA AR A AL manadt K, /K
AR, Wt — RS2, KIRRERA LI AR e, B fkar
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HIO R fE s o

Hystrix % &AM R — A S A 2R, SXFEREE, A RO RS S A i FH S IR AR
H, REPEFMKEE CRZRE O, AR AR R EO8E .

Hystrix N FH 28 2 Vb AL 1) 1 37 =%

o AR WAL G unfomiIR S, 0L 5 b 4 iR 25 38 3 A2 FH AR 2 AN R T B &
[

o AN EERIKHIR S5 HAHRAE T H O client A ZE, HLanyi Al thrift (045, st 3R atat v
thrift {5 .

o client i H FERI 22485

o client 1A H FER I 1T 68 2 4 IN3HT I 26 15 SR 112 45

o client AHEMRES BT EM AN EIRX . BRI NEPRAFFER.

o client A — A FH R UL BB G, ARSI . Wi BRIAAC B 555

o TERSZMAEF=IEE, W SHIAME, SRR, client i E kA T Haedy
1k

o BPAE client 1 FH PEVEA U, WRAIRSS A S vl ReA < KA ZH L.

o AFUBAKHT client VA FH FETT B8 10 2 hr BCHAm (A0 177 L AT B8 A i e T B PO AS TR A

o RZEINEETE R 2 [R5

o A RIGAIIEIR, A AT AES RAAE client I EA B (RIS A, R— 5wl R AL AE I 251
K

IR, HUR AR ATERIN client W HTEARANEEDS, M0 H BB T RE A A= & A A2 4L, BT DLt
iR il o 25 1175 KR DR A 1T e 55 RO AN 2 D 24 T AR 55

LAV B P

o AR MKATIR S AT AR IR AR B DL A, BIAE E SRR B 7, A
SRR A HA (0 Bl 5514

o RS ATCABERT SN —NEAIR 55, PR BV ANS BT ARSI 25 el L, AN 2 R i
ABAEAAT AR 55 RO UL A

o MR HOBUIR S5 BEURT ARG AN, AT OB T B LR, R RIS A2 R 55 1 1
M, TR tomeat LRREIBAR S, FRR AR R
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o WR—A client A EREA R, LFEMWAMEFRDIBER 2, LLanpsh/R/FE 4/
I IR GE T, SRR AT DAL S FAE SO AR 55 (K P G L, it A R4S AL
o TR SFLARR, WUERDSNRHZ £, WE—ERPRlz.

A ER UL, BORHIGFAL, W BHIRIG I, B ORUUE ] — MR S5 b, AN AE 5 24 XA
55 o

S AR AL AR D BR

o ZRFEMALEHRIE St T CPU IIT4Y .
& 7 tomcat A& [P HZFEZ A, A Hystrix H O/ BRI

o &> command MPATEARTE — DML ZAE, S#-ATHEBN, W, o BNl

e Hystrix BJ7 H O 7 — D ZLAER D HORBSMNT ST, @ b2 20 2 b M+ R
WA, Netflix APHAERIERL Hystrix $04T 10 I UC M, AFAARSE SEBI4T 40 AELEIZL
R, BRI 10 NEAMERE. ) RJE AU, H Hystrix FIBISMTA, B2 215K
oK T 3ms LA HISERS, 2 SERTAE 10ms DL, AHEC TR PR ANAG SE PR ROER T, 1K 2T
LA o

FATAT LA Hystrix semaphore 3 ARSI AR 55 10 I A 5 B A BR A, T AN il 2%
e/ BA A B /N R BR il e

semaphore FEART] DL SRR FEATHI G, {HI2 AN B8 FH SR FH B35 11 I 5533517 timeout FHIFR 5 .

execution.isolation.strategy WEAN SEMAPHORE , B4 Hystrix §t< H semaphore Hll
REARLAFEMMLE,  RXTAAT IR S5 V5 [ BEAT PR . Rl it semaphore 1 F IS, 2
WX 21 REIRAR ™ 8, 4 TEiE timeout 1), R BE—HE block . —HigRE &L T
semaphore [RE % E 5, B LRI BRI

B O FR i Demo
B —ANRFRM RN A 8, ZEAEBAFII K/ N 10, timeout AFKRATHEE K —28, 20s.
7t command W6, HFEARE, f— sleep, LUl sleep 3s.

» withCoreSize: W & ZFE K/,

e withMaxQueueSize: & ZF:BAF KN,

 withQueueSizeRejectionThreshold: iX/>5 withMaxQueueSize it &1 1, 5 BASIHI AN,
B R IX WA S H I /IME -

IR R E TR RN, T3S queue MRS B BEE ML, SERFBAFIEAL TR M AR
7

IR}
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java

public class GetProductInfoCommand extends HystrixCommand<ProductInfo> {

private Long productId;

private static final HystrixCommandKey KEY = HystrixCommandKey.Factory

public GetProductInfoCommand(Long productId) {
super(Setter.withGroupKey (HystrixCommandGroupKey.Factory.asKey("Pr
.andCommandKey (KEY)
/] SRR KECEE R
.andThreadPoolPropertiesDefaults(HystrixThreadPoolProperti
/] WCEZRRMR N A8
.withCoreSize(8)
/] WEERAGIR/N 10
.withMaxQueueSize(10)
.withQueueSizeRejectionThreshold(12))
.andCommandPropertiesDefaults(HystrixCommandProperties.Set
.withCircuitBreakerEnabled(true)
.withCircuitBreakerRequestVolumeThreshold(20)
.withCircuitBreakerErrorThresholdPercentage(490)
.withCircuitBreakerSleepWindowInMilliseconds(3000)
/] WE I A
.withExecutionTimeoutInMilliseconds(260000)
// ¥Efallback KiF R I A%
.withFallbackIsolationSemaphoreMaxConcurrentReques

this.productIld = productIld;

@Override
protected ProductInfo run() throws Exception {

System.out.println( "M D&M M%dE, productId=" + productId);
if (productId == -1L) {

throw new Exception();

/] ERIEK, X EhangfE3Fb 4
if (productId == -2L) {
TimeUtils.sleep(3);

String url = "http://localhost:8081/getProductInfo?productId=" + p
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String response = HttpClientUtils.sendGetRequest(url);
System.out.println(response);

return JSONObject.parseObject(response, ProductInfo.class);

@Override

protected ProductInfo getFallback() {
ProductInfo productInfo = new ProductInfo();
productInfo.setName("FEZ ") ;

return productInfo;

AL 25 NMER . 7T 8 AMER, WA DN S EEM hang £ 3s, IAJEHER 10 MERS
SeHE N LF BB TR R T (S R PAT 52 b . BRI 7 NGRSk, S B reject, R
fallback [&Z 1% %5 .

java
@SpringBootTest

@RunWith(SpringRunner.class)
public class RejectTest {

@Test
public void testReject()
for (int i = 0; 1 < 25; ++i) {
new Thread(() -> HttpClientUtils.sendGetRequest("http://localh
}
/1 Bk AR SRR A AT
TimeUtils.sleep(50);

MAATER T, BATHT AR I —3TEN 7 7 DR . Xt 215 SRk i 2 i+ BA

Y IR B Y reject 145

ProductInfo(id=null, name=[%Zp i, price=null, pictureList=null, specifica

ProductInfo(id=null, name=[%Zp i, price=null, pictureList=null, specifica

ProductInfo(id=null, name=[%Z W, price=null, pictureList=null, specifica
ProductInfo(id=null, name=[%Z W, price=null, pictureList=null, specifica

ProductInfo(id=null, name=[%Z W, price=null, pictureList=null, specifica

(
(
(
(
(
(

ProductInfo(id=null, name=[%Z W, price=null, pictureList=null, specifica
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W AR S s, productId=-2

W AR RS S s, productId=-2

W AR S s, productId=-2

W AR S s, productId=-2

W AR RS S s, productId=-2

W AR RS S s, productId=-2

W AR RS S s, productId=-2

W AR RS S s, productId=-2

ProductInfo(id=null, name=[%Zi@5 5, price=null, picturelList=null, specifica
{"id": -2, "name": "iphone7FHL", "price": 5599, "pictureList":"a.jpg,b.jp¢
/] JEHER R IR R A E S, AR T

/...

T timeout WL W AR %3 O FH B B $R 4t 22 4= PR
i

— ROk, AR FARBUIRSS B AR I%,  BRBCHE LR — A Ir) 2 A . BN AR — AN R
M RgT, SEAGAEE, BERgPE. HIUKEBN, LERIESY hang 5L,
PNITES 5 Sl n = ON 1273 N R ey E b

RE RIS EFERMBR ST, Rl AR A A, FREEHANRIF R RSN, AREAS
FEAAN NIIEARAKEARE, BN NRAA T i

Peter Steiner #iid, "On the Internet, nobody knows you're a dog", il 2 1t 7F HLI K 1 573 4h
—3k, REAFIIE BB AE M.

o e Tneereest, mobeaty knotes you're a dog.

BRI B ARG, FrRlRaERAT R, 2B KEPME, RA]EEASASENIE IR 55 2
HERT, R ATREVEF RIRSSFRA B LT 2 R — s A . AR S5 14z D PEBE T BEAR AN F&
&, HIHE 2ms, HNH{E 200ms, HE 2s, #FE AR
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AR RARANTS 2P A 5545 10 (R0 FRABORE I 2], ORER IR AR 5 SRk 2 e IR I8 i, A AR W]
BE VR AR 55 B o P B 35 AR 25 I PR REZR 1600 1. KE MR DA ARTE, KRERZREN R
HEo AURARM T BRURIIRGES, A Bl R AR (R R AL, (B S IRATRT DLGE %,
Kb EALEN 2RI,

TimeoutMilliseconds

£ Hystrix #1, AT LLFBNE timeout K, QIR —A command 1217 i [ 1% € 1
K, AL A timeout, FRJG Hystrix command #riRN timeout, [EI #4147 fallback F442%
Eiﬁo

TimeoutMilliseconds ERIAE & 1000, Hii/Z& 1000ms.

java
HystrixCommandProperties.Setter()
..withExecutionTimeoutInMilliseconds(int)
TimeoutEnabled
XANSHH T30 2 5 EHT T timeout ML, BRIMERZ true,
java

HystrixCommandProperties.Setter()

.withExecutionTimeoutEnabled(boolean)

e Demo

TALE command H, KR R 3 B N 500ms, RIS TE run() J7iE, B ARIEE] 1s, Xk
—ANER R, BEIEARIR 1s, 458t 4 B oA AT R 92 5

java

public class GetProductInfoCommand extends HystrixCommand<ProductInfo> {
private Long productld;
private static final HystrixCommandKey KEY = HystrixCommandKey.Factory

public GetProductInfoCommand(Long productId) {
super(Setter.withGroupKey(HystrixCommandGroupKey.Factory.asKey("Pr
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.andCommandKey (KEY)
.andThreadPoolPropertiesDefaults(HystrixThreadPoolProperti
.withCoreSize(8)

.withMaxQueueSize(10)
.withQueueSizeRejectionThreshold(8))
.andCommandPropertiesDefaults(HystrixCommandProperties.Set
.withCircuitBreakerEnabled(true)
.withCircuitBreakerRequestVolumeThreshold(20)
.withCircuitBreakerErrorThresholdPercentage(40)
.withCircuitBreakerSleepWindowInMilliseconds(36000)
/] WEZETITIHER, Bikdtrue
.withExecutionTimeoutEnabled(true)
[/ WEERIE, BRil1000(ms)
.withExecutionTimeoutInMilliseconds(5600)
.withFallbackIsolationSemaphoreMaxConcurrentReques

this.productId = productId;

@Override
protected ProductInfo run() throws Exception {

System.out.println("i#H#E: &M EHE, productId=" + productId);

// KHR1s
TimeUtils.sleep(1);

String url = "http://localhost:8081/getProductInfo?productId=" + p
String response = HttpClientUtils.sendGetRequest(url);
System.out.println(response);

return JSONObject.parseObject(response, ProductInfo.class);

@0Override

protected ProductInfo getFallback() {
ProductInfo productInfo = new ProductInfo();
productInfo.setName("FEZ i M") ;

return productInfo;

FEMAEF, FATERAORIE K.
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java

@SpringBootTest
@RunWith(SpringRunner.class)

public class TimeoutTest {

@Test
public void testTimeout() {
HttpClientUtils.sendGetRequest("http://localhost:8080/getProductlIn

ZERFTT A R, FTEI T R dh A S R

ProductInfo(id=null, name=[$ZiFis, price=null, picturelList=null, specifica

{"id": 1, "name": "iphone7FHL", "price": 5599, "picturelList":"a.jpg,b.jpg"

INTRRAL? ETAEFREAMBMB? H—TFR
R SEBL?

e Author: HuiFer
e Description: % 3] HL4 41 FR AR IS B A DL SR

4 2 R

BRI AT LA IR 5 FE R —Fh, IRIEHERFIRZAHW AN HABEC KR RS
FREK. —BRERGRFHEERTUHNERN, N TRIERGENREEBIT, —B&
B R ERBIA B, #HERGIEI RN — LR RRERENE K.
. SERALEE, (HANE, BEFHOSEAMEESE.

BRI 7 9%

TS

LT A
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o JEA AL 18] A SR BCR:

java

import java.util.concurrent.atomic.AtomicInteger;

public class Counter {

/%%

W INALE

*/
private final int limit = 10;
/%%

* 1y J) IS ) 22

*/

private final long timeout = 1000;
/%%

* iR

*/

private long time;

/%%

* R

*/

private AtomicInteger reqCount = new AtomicInteger(®);

public boolean limit() {
long now = System.currentTimeMillis();
if (now < time + timeout) {
/] AL A A
reqCount.addAndGet(1);
return reqCount.get() <= limit;
} else {
/7 AL [
time = now;
reqCount = new AtomicInteger(9);

return true;

o Hik%FE 00:01 I} & A — MG R, 7 00:01-00:58 2 [BIANEE K I%1E K 7 00:59 I & 3% T (1
HiER n-1 (nAMRMIEREE),E F 20801 00:01 KiEnME R, XFEAE2F 80 N iE R
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FXT 2n -1 A

o SRR SR AR 604N, BEAD AT LAAREE 1M SR, T AE 00:59 A% 60 AN R, 1E
01:00 /3% 60 MR ML 2808 120N 3R (FFFP60ME 3K), izt KT 1 RFA0 8 ab 2
R

EEhE O
L5 3

o VHBNE CRENT RS 7 2R iR, 80— AN A TRk R R R AT
o Ui oy B TR o (6, B 10FD), 7ERE— 1 % B ST TH S, 78 00:00-00:09 2 [F]
RAETERIFEES 201 9 B K PRI STt el v 4n

java

package com.example.demol.service;

import java.util.Iterator;
import java.util.Random;
import java.util.concurrent.ConcurrentlLinkedQueue;

import java.util.stream.IntStream;

public class TimeWindow {

private ConcurrentLinkedQueue<Long> queue = new ConcurrentlLinkedQueue<

J*%
*[AJ R D4
*/

private int seconds;

J*%
- PN
*/

private int max;

public TimeWindow(int max, int seconds) {
this.seconds = seconds;

this.max = max;

/**

* KEEAFEHATIHE B queue f£5%
*/

new Thread(() -> {
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while (true) {
try {
/] Ry TERRAE-T PATIEERE
Thread.sleep((seconds - 1) * 1000L);

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

}
clean();
}
}).start();

public static void main(String[] args) throws Exception {

final TimeWindow timeWindow = new TimeWindow(16, 1);

/] MRR3A 2R
IntStream.range(0, 3).forEach((i) -> {
new Thread(() -> {

while (true) {

try {
Thread.sleep(new Random().nextInt(28) * 100);
} catch (InterruptedException e) {
e.printStackTrace();

}
timeWindow.take();
}
}).start();
1)

}

J**

* ARSI, JF HAS S [

*/

public void take()

long start = System.currentTimeMillis();

try {
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int size = sizeOfValid();

if (size > max) {

System.err.println("#R");

}
synchronized (queue) {
if (sizeOfValid() > max) {
System.err.println("#R");
System.err.println("queued " + queue.size() + " &K’
}
this.queue.offer(System.currentTimeMillis());
}

System.out.println("queuet i " + queue.size() + " EK#E " +

public int sizeOfValid() ¢

Iterator<Long> it = queue.iterator();
Long ms = System.currentTimeMillis() - seconds * 1000;
int count = 0;
while (it.hasNext()) {

long t = it.next();

if (t > ms) {

/] AEET G T ) A

count++;

return count;

J*%

* Y BRI 3 ) ) (1]

*/
public void clean() {

Long ¢ = System.currentTimeMillis() - seconds * 1000;

Long tl = null;

while ((tl = queue.peek()) !'= null && tl < c) {
System.out.println("/EFHIE") ;
queue.poll();
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Leaky Bucket Jw/H#

SEEL T 2

o HUEH E BRI, BKBEN, HRG M. X FREERK A TR HE . EE, X
T R K FRATT AT LA i

java

public class LeakBucket {
/**
* ]
*/
private long time;
/**

*

e

*/
private Double total;
/**
* 7K H 2 R
*/
private Double rate;
/**
* TR
*/

private Double nowSize;

il

public boolean limit() {
long now = System.currentTimeMillis();
nowSize = Math.max(@, (nowSize - (now - time) * rate));
time = now;
if ((nowSize + 1) < total) {
nowSize++;
return true;
} else {

return false;
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Token Bucket 2 1

SEEL T 2

o HE [ E AR AIM, token DA 2 8 FEAEAR AL ZS, 4TI token ANk kSN, Bk
—MERIE token AAEHASER, QAT h % token ANAEI R

java

public class TokenBucket {
/**
* ]
*/
private long time;
/**

*

e

*/

private Double total;
/**

* token JNEE

*/

private Double rate;
/**

* YRR
*/

private Double nowSize;

il

public boolean limit() {
long now = System.currentTimeMillis();
nowSize = Math.min(total, nowSize + (now - time) * rate);
time = now;
if (nowSize < 1)
/] FHH token

return false;

} else {
/] 1ffttoken
nowSize -= 1;

return true;
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TAEAF R fEH

spring cloud gateway

* spring cloud gateway BRI Hredisifi AT IR, B8 — M A R IESUIE M SHURE T ZRETH. If
B BN FR AT By,

xml

<dependency>
<groupId>org.springframework.cloud</groupId>
<artifactId>spring-cloud-starter-gateway</artifactId>
</dependency>
<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-data-redis-reactive</artifactId>

</dependency>

yaml

spring:
cloud:
gateway:
routes:
- id: requestratelimiter_route
uri: 1lb://pigx-upms
order: 10000
predicates:
- Path=/admin/**

filters:

- name: RequestRatelLimiter
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args:
redis-rate-limiter.replenishRate: 1 # A HKIAM
redis-rate-limiter.burstCapacity: 3 # i &
key-resolver: "#{@remoteAddrKeyResolver}" #SPELZ k%M%M be

- StripPrefix=1

java
@Bean

KeyResolver remoteAddrKeyResolver() {

return exchange -> Mono.just(exchange.getRequest().getRemoteAddress().

sentinel
o ITE B ok A A url v

xml

<dependency>
<groupId>com.alibaba.cloud</groupId>
<artifactId>spring-cloud-starter-alibaba-sentinel</artifactId>

</dependency>

yaml
spring:
cloud:
nacos:
discovery:
server-addr: localhost:8848
sentinel:
transport:
dashboard: localhost:8080
port: 8720
datasource:
ds:
nacos:
server-addr: localhost:8848
datald: spring-cloud-sentinel-nacos

groupId: DEFAULT_GROUP
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rule-type: flow

namespace . XXXXXXXX

o [it B N % fEnacos F T g4

json

{
"resource": "/hello",
"limitApp": "default",
"grade": 1,
“count": 1,
"strategy": 0,
"controlBehavior": @,
"clusterMode": false
}

* resource: HiHA, BIERFTMLIIAI1E RN R

limitApp: A5 0T BV A RIR, 254 default WA X 431 FH R U

grade: [RVLHIMEIAL, QPS BRZFEHM, OB H REERIRA, 1RFRIEQPSHK
BT R

count: PRy EIH

strategy: FIWT ARG 2 B0 5 &, R H BRIk TTJE (refResource), &R AMRYEHERE A
-

controlBehavior: JifEHR (EHEAEL [ HEPA SRS /18 )5 s =0

clusterMode: &5 NEEREAR

S8

sentinelfIspring cloud gateway i M HE 22 #8 & 1R 4F I PR AE 2, (H R ERFEH FIE B’ F ¥
spring-cloud-alibaba#% A\ | 51 H 1317 8 A, BT A & 1% #FEspring cloud gateway, Z#EA
56 B (1) 538 A\ NacosTi B 1 F setinel 75 5 1 47 i) 44 5.

AT I ARIER ? Sentinel iB & Hystrix?

Sentinel 2T H2 e 1) P EF DA F 216 T 143 5 B 55 0 (0 20 PR B L0, T 2018
7 AIERIF. Sentinel EELIAEAYIAA, MFESH. HITHE. RASRIS %S
AN RAT I P B TS IO RASENE . K AT A0 Sentinel L2 i 26 6 F B0 Ay s T e 0
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Netflix Hystrix H a5 [FWe? A SOR N BT MPATIA . FBs sttt MWrBeg. seid fads
it BCHSE M EEHS Sentinel A1 Hystrix #EATXF LG, Ay AR MM BRI R AR, X &AL & ¥ e
A R B

Sentinel Tl H Hihk: https://github.com/alibaba/Sentinel

e A U BH
J63KFE— T Hystrix (B T 4H:

Hystrix is a library that helps you control the interactions between these distributed
services by adding latency tolerance and fault tolerance logic. Hystrix does this by isolating

points of access between the services, stopping cascading failures across them, and

providing fallback options, all of which improve your system’s overall resiliency.

AT LA 2 Hystrix B 2<3E S7E T CARS B AE T A 3= B 2R AL, B I Bl s i A U K 2 s o
W, FEATPABRAE fallback AL o

1M Sentinel frIEE 55 7E T

Z AL A )
J5 o B 2%
RGN
SR W3 F 4 &

P ORI 1) AT LR ISR, R T AR BARRKS L — .

LR

1 RPRB AU PAT BRI %S B

Hystrix f) BT I A vl FoR A T a2, 0 o0 B2 5 00 U FH AN fallback 3248 425 sl — A
A% HystrixCommand BY HystrixObservableCommand , JLJEJZMFAT 2T RxJava £

. £ Command G #IZE48E commandKey #1 groupKey C(HFX#U5E) LUK

MR NG (LIRS or (5 5 B E) o ZRAEMh PR AT 75 S0 B LA B S 4L

(RFEMAFR . HE. HEPGEIEE) , SR )5 Command S & 7818 € MR FE IR IZ IR 158 2 1 555 TR
BEPHAT s M55 RERE R T 7R I E ORI R E, 4T Command I Hystrix g2 R il & 14
H o
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¥E: J&T Hystrix AN A S AR, 7] ULS25 K00 H 5 0] 2244 -Hystrix 557 IR
EU% o

Sentinel LTI BE A i1, AL Hystrix Command SR 25 MU, Sentinel ) ¥ S5 40
VU B PR 5 P A o Hystrix 7 Command S 0Kt T i 5 0 D) e 25 P Do R A ol 2 R ) 2 P 5
Wi Command HIHAT o FESAT B ik Hystrix 24t Command f & 2 AR 1% RxJava
Scheduler FFEH FIAEHAT, #HRLEMEME N Scheduler Ji&JZ FIZ R0 Y EL B I ZAE M, #
e 5 5 BB 7 B 1 Y TR AR AT IR Scheduler s

1M Sentinel WAN—#¢, JFA R R 7 225 & XA THE/MIE R G FHERY, BTk R
¥, AT CME I RS A SE I ) XAB

Mo8.1.1 JRAFEE, Sentinel b3 FekE TEM I T U, v LU EMSHE 7
Ab P PR ER fallback % Sentinel F2HEZ FEALIIANIBCL & J7 e B 7 HZ@EE loadRules
AP HE I A B N AEAS 2 41, B P& vT DAY A S o S B DR SR AL B AS (R ) . P o] BA
R 2R 50 1 H (W SE R O R 2 A AR SERUNAC B, B IR 2 R HEE 2 Sentinel JfRIAS 2R
o

2. R E Wit BRI

B A2 Hystrix A% DIREZ — o Hystrix $&OEPRIFEE Slg: ZRAEiRS & Bulkhead Pattern

MG SRR E, Hh R R e SRR R B . Hystrix (94218 25 £ T X A A 1) 53 I
N B AR, ASFRSS A A AR R Zefeibrt, (ELAFEMbHRRA . i <5 pH 28
TR UL T DLPRE R, AT BLER A fallback ML SRRt be & A4 bt Be B RE LU B v, AT BAAT

XA BRI 2R it 25 AT AL BRI AR i B B, (BRI R ZRAE | T ST ) overhead
PR, A A R IR AE I P A LR R RS

A2, SEPRIGOLT, LAHbRE IR A W RIEE Z A S EENR, o il yLEs B
WBEF . HERRIXEE N L5, 7E Tomcat < 2511 Servlet 252848 F Hystrix, 45 Tomcat
HEOMEREAEMIEE 2 T (TREJLTE—HZ) , WRM E Hystrix & IR AIE L2
i, BSLRFEHE SR ULEANER , XL T XUHRSHE IR K. Bk, &
T ASE S LU AT R 1T R 23 P A4 Hystrix AT DUER XS AN [R] B2 IR R ARV A HERA R B 4% 2 Sl i3 A T Ak
B, (ELIX HL SR R I DT R AL S 4 ) B AR R I, G SR A LA T R A D R I s o )
71, RAEMIRE e B RABET ,

Hystrix ({5 5 BB & PR BHER R O R 8. XN E AR R R, DURBIXIEA 5T
PR R AR, AR Bt LA & FE i, bl overhead ELEUN, (HEZRAH. HBR A
FETCIER R E S AT, R RESE R i B OB, R ATI AR T e 2 HH DBk PEL2E (1 15
Dl

Sentinel R DL H A A Bt AU B A OR TS 5 EFGE U DIRE . FF HLES 5 2% W I
() PR BT P R 2, AT AR ARG g B 10 1 49w o2 I [ B s OIS Aok B BB, Bkt %2 1
VA IR SRR RS
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3. Je T PR X B

Sentinel FI Hystrix & WrFE g DhRe A T &R 2 2E T 1AW #5830 Circuit Breaker Pattern .
Sentinel 5 Hystrix #5ZFrE TR R (R LR 1EWFES, EIRHER—E &%t H kL
W bl a3 B 1) BB B BhdE T 0T, s B i SRR I FH #2 block, ELFIT T 44
SEMIN RIS e A4 A KRR E . BIR$E 21, Sentinel i =473 -~ 35 M )57 B[R] (17445 Wy 4
G, AT LAFE M 55 e S TR) 4 S i FRT ST B B Jas e, FE4adsi S 2 5 oK, B3 — B 8] f5 41
5o XFER] LA 1 FH R 18 R 2 1 BH 28 R 175 0 o

4. SEIS FRARGETH SR BRI X L

Hystrix Al Sentinel )2 Fa bREHE Go i1 SLBLAR /& e T Bh B LK. Hystrix 1.5 2 Bl AR AS A& 38
AR SEILRE s & 1, I BEC & CAS MEAEXT AN I A5 BT 58T Hystrix
1.5 A XS SERHRAR G T B SCILEAT T A, R ARAR S TR S R T R R (reactive
stream) BN, F7{EIHHEE LR HIEREE. FNKZESGER 73T Rxdava 54 IK s AR
o FENRSS VA FH T/ 25 /R S P BF 3 AT A L B A, Jdad — R 41 B 8 R 5 i 28459 381 5
IR HEARGE TR, AT DA )45 W 2% 5 Dashboard ¥ 7% .

Sentinel HAETM % T Metric f8tr&titi% 0, KEWLVEAFRPSLZE, HarsiAr st +
LeapArray HIVE AN 1, JE22ARHE T E ] BE2 5] N\ reactive stream %5581,

Sentinel 714

bR 1 Z BIAR BRI BIFEFRAEZ S, Sentinel IBFRBELUN BOHF (A Th RE -

1. REBR. mitkee

Sentinel fEA—ANhRE 7 & 1 =y o] IR A I 414E, HAZ O sentinel-core WA AT £ &K HH1,
TG A A AR 2006KB, JEHFHEES . HRETLUCCHIGI A sentinel-core 1M A 77 H.CAK i 7]
Ao [FEF, Sentinel 24t T 2y g, A AT DUR 7 MRS 75 R K479 ke, IF H o4
P14 %) Sentinel .

5]\ Sentinel H7 KL RESFEIE R /N RA NS LR IT 25W QPS KR 4 & —LL i
ZIFEM (5% - 10% A4 , BAL QPS AN KK BIHE S FE J LT 7] LLZBE AN
2. MEEH

Sentinel 7] LMFXTAFFIAAI R &, DIARMIZITIRIR (W1 QPS. JFA MM, RE )
NHEE, XTBIRE REAT I E IR, AR BENLRE SRR B RS E IR
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Sentinel CRFZ AL IR B BOL 5eNg, 7E QPS i m I v] LA B e & B s 5 & R AR
KA

o EEIBAME: MG R EEIEL.

o BEFMARA: HFEFSE R, EHREEErER, bESRREZEEE N, £
— S I E] ZE T IR BRE_EIR, 2800 RGE— TR E], 8 RYEES .

2018-04-19 14:03:46
pass gps : 480.0

2. after the warm-up period, the syptem begins to process the
same number of requests as defingd by the rules

1. The sysem has been idle for a while, and a large number of requests have
arrived

— pass qps

o SN FIH Leaky Bucket SLikSCHLI S0id R,  Febg fi] 1 17 SR I it 18] 1A B,
(7 IS HERR A3 SRORE > HEBA, A B I I R SR BB 2. Sentinel I8 SZHFEE T I < &
MUBRIL, BRI IRA TR DIRAL. R ERIREE, KFET Sentinel
SR KA BERR GETHE R, 7T SR BORSHE AN R 4E FE AR -

Estimate: 12 s
May exceed the timeout,
blocked

Oms 200 ms 400 ms 600 ms 80O ms 1000ms 1200ms

-
Timeline

Expected pass time (in queue)

many requests coming
simultaneously

H Al Sentinel Xt 5 20 1 F BRI (1 SCRFIGARIR ST, SR SRR % B XGE SR b A
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3. ARG B RY

Sentinel X R G 4E IR BLORY, FORIRY A4 7 TCP BBR HYEAH . 4 RSB = 1
{5, WRIFFSALTERIEN, ATRER FECRGAN, VAN fERMIABIT, W
FACARRIX G LA AR A B E L B IR AR E LS tALE — 1L
ORI, XA INRE RS FEOX L8 AT, &5 SBCENERIATT M. #XiX
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Siloed functional teams... ... lead to silod application architectures.
Because Conway’s Law
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Cross-functional teams... ... organised around capabilities
Because Conway's Law
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manalith - multiple modules in the same process microservices - modules running in different processes

VLTI A R U 4 2

AR ST NAF SR, 7 BB R DMEEAIRE e A B R SS R . I SRR 55 $ 43t
HRATT, ARSI AR AT RERIG, 2 7 e AU AT B UHE R A i N 5 AR BE THAH
b, X2 AR, PUNER X SISO R R E . 45 RS 55 1 BAAS B S B8R 55
RO AT E2 MR 7 AR BGHY o - Netflix (1 Simian Army B2 51 A& i 55 5504 O O 7 A%
H R A b, AT RIS P RE P F 588 R 4

AR IR B B BLLE K 2 BB 4E I B A AE SY B, SR AR — A IR BIRE 1ok
AT —Ff o IXIFA R Yl S AR S UK A BEAL S 2t (Y % R G —— RO ARIE AT A i6, IXAEH
BRGEHIFAENET .

H T e 55 P REBEIN & A= ks, DR e RS DRSS I BB A2 mT RE IS DL T B Pk = AR 55 it A5 2
RELE . IR S5 BT PP AR H B AN FRE e ) S % wm#a R guR CHoE P A0 3RS
Z/DVER) AMLS MR R (PInRR Bl 22 AT 8D o 1 SO AT DLER AL H I 1A 1 734
T ARG, I ik 5T 5 141 BABRBE R 2



https://github.com/Netflix/SimianArmy
https://github.com/doocs/advanced-java

XS TR 55 BRI E, RO 55 i i FE R S 54, X P8R ORI
BIRVF 2 BUBRN X BRI MEF RIS, (B0, “REAT A AT RER R
H, WEEREE, ERBIRERIIANRESIT IR TER.

PR RG] DRSS — FESED0E I A 38 —— s b, eI NIk, AR ZANE TR
W ZRBENS FHIE AEAS R BERE 3247 B RS AE AT IS I 1 3. b TR — R i, IXRmE Wi
MAEFFAK

TR 55 B\ A B2 BB XA IR S5 I R 2 4 A0 H ek, Bl o s 17 /a MRS R A
LB R 4EANE 55 A R IR bR . A R AR, AT Bk EAE IR ) PRAR1E BB R A1
AR 2 H B 2 H Al BT

BB
TRl 55 Mol 3 8 A A BT R S, FHEIRGS NI — P TR, (N AR RN 5

BEUS 2 M AR PP FH A A PR A O o AR SR ) AN — e ks AR S ) el /D> ——
FEIEBRAS A T RERFEBI R, ARA] DO REAT A, P LA R 2] (0 5 24

B BB AT R VRS, IREL S T RIZFE RO, BT BEAT 35 70— ATk 5E
PR BLRIRE PP A SR AT A 7 A 1R D B o P B A S 38 AT ] TR R s [13] —— X R
AT IR L 1, MBI EE MO T ES AN, Lhsl, P2 RS HET
WY S BV 22 I 55 R T AN 2 K AR kit — D5 pBIX — R

Guardian 3t BT ARG S Jl LA B PR 1 (K — MR &7 (1811, (B e AR RUIR 55 7 T3] _E AN
KRB JFSEH AR RGUATIIRE Rl A0, (EARATT B 5 WO A A 2 — BRI 55 AP 1975 3K
KA IH I RE . XA TR A5 A Wi DO REJC T8, Bl dn A BEAK & FR 3 1 I I
7o 3 R — T 70 T LAAE T PR ATl 5 R H A A — S, FEFE A AUa LRI R . JAII7E
SRS BIRERUN TTE, AT Eng ks, JHEIL AR E LR E57

IR m I AR R R A R BT — R SR K — AN, RTE I AR ORI B A
AR SEBL[14] 0 RS AR IS T TR L RN A2 AR IR AR P JUAE [R) — MR, R AR LRI R G
Ni% 5 H AR KBRS ARG T AR MRS T . R E SR E S RS
R ENINZE I T -

R AT TN A 55 mhRT AN SE AR P R AT TR B 2 o X SR UL, AR B i e 2 e B
PR E R AN . (B2, (MRS, (R HEIEEERE SRS . XLk
FEIPRAATIIRE o B R AR A O — TR 55 AR AT B 9 o ARG BRI 22 25
A5 FH RBCAS 25 I SR A R A [, (LRI 55 thE 53 180 v 2 AU AN A8 P Rl AR 422 ) D o o 1) 7

Bro BT LA Bev i 55 R AT RE 7R R 55 B B (X AR A R o K (I R AR 1 1 o

PR 55 7 AR R 1 2



https://github.com/doocs/advanced-java

PG IR ST (T B H R AR 55 1) 32 2B AR U o SR TR RNE — A, AT
T RV NI ZH XS & — A B VA ——EWE R AL RGE, EAX E#IT VRS
J8 o FRATEATAE X7 A 17U RS, IF H T ARSI B 8% (R P XU

AT T fEBAPLEAE BRI FR BE B R QIR P 480 XS B J6 0K, A4E T 5idh . Netflix, JEE TRk, 5
U A R 25 HH L« realestate.com.au. Forward £l comparethemarket.com. 2013 £
REW BT T — AT FIF T, XA T EEFE AT UAIONMR S AR, AEE Travis

Clo UbAh, HIRZHLKWILIR—EAEMIANIFRZ MRS ARG, HERH#HT XN
CHll X AR IC N SOA——RVEIIIRATIT U, SOA AV 2 AL JE E. [15D

R, E AR, B AR B BA TR TR 55 R A SR R R A R DT 1. RO
2 H AT IEIRATTH 250 5 R BT EL R AR A, (EERATTROR 23T A2 08 B TR BATE 78
oy SERE NI FI W .

HWH, FARFF AR EIERCR, R EIZRFEE A THEE A RER IR R, HTCLF 2
H 7 A 0 R AR AL B BE 75 AT BA P A — L2 I, e R AR St — A AR B, JRAE JLAE
ZAANWIE . VEZ NN, QRS A IR 55 AN KRT e B AR Ak, R AR 55 (132 52 W
e, T EAECLBE AR EL. AR, X TR AR RS KSR R S, BRAERA S e RS
A%, B IMBATTICVE FIE PP IR 55 A 2 U] R o

A NSEAF R S5 BV R ME BRI R, IX IR AT R AR BB AR AT AR s 5
5, BT B SAFRVCECRERE . RIS 5N A E 1 R A BN 2% BLE R, 2
— IR A o BEAC BT AR AE LA I S BEAT IR E 7, B DUECRE AR BB RUBE) 1 5 5t
AFBATEMZ Fo HRELENHA SO E N ATIEREEE RS G, R R — A T
BB EEZ AR, SR A AR AN R e o 5 A 5532 7 (A A A2 2l A2 15 PR X
Ko ORAEMAN, HTFEAELEANSHHZMBATIR. F5HE KRR Z 0t
Ko MRS HEINR 2%

HANREE, WURX ARSI A G RN RG, AP — I TR, U
R NI R 2R e R BT 2 B HERE . b XA R, AMUGRIS R R T, B
R AR RIS LA P o EL e DS I L 2 b A — /N HL ] B A P
I, MURE S G EH CRGEL 7, R A TEN AL 1 ARk 55 2 18] 28 BLIERE .

BJe, A A EBERERI AR . B BOREAE S BRI B BIPARTR A - 3 TR N
LA 1 BT SE A R — IR, A G T — DN EORIIR —ZF MBI AT F 2K E
ZAERIRBY, ASLERARNG I — 5 K BIBAREE T 28 BLIK ST o 243X A 2R L& A= BRI 55 &
B, S HMBUTAREOL? X B RS . — MR IR, B — N HERE R 5t
——ERXAEOL T, ARV S5 T T2 > 1AL, R GRS R

FAWr B H— N EERIR KU, ARADIZ MRS ST IR, R NI IR, IREFERERAL,
FEAEREAR DL IR U RE AR o IR 55 . CXANREBOF AR, RUOSEFIRERE Py 45 Il H A &
ARG . D



https://github.com/doocs/advanced-java
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1: The term "microservice" was discussed at a workshop of software architects near Venice in May,
2011 to describe what the participants saw as a common architectural style that many of them
had been recently exploring. In May 2012, the same group decided on "microservices" as the most

appropriate name. James presented some of these ideas as a case study in March 2012 at 33rd

Degree in Krakow in Microservices - Java, the Unix Way as did Fred George about the same time.
Adrian Cockcroft at Netflix, describing this approach as "fine grained SOA" was pioneering the
style at web scale as were many of the others mentioned in this article - Joe Walnes, Dan North,

Evan Botcher and Graham Tackley.

2: The term monolith has been in use by the Unix community for some time. It appears in The Art

of Unix Programming to describe systems that get too big.

3: Many object-oriented designers, including ourselves, use the term service object in the Domain-
Driven Design sense for an object that carries out a significant process that isn't tied to an entity.
This is a different concept to how we're using "service" in this article. Sadly the term service has

both meanings and we have to live with the polyseme.

4: We consider an application to be a social construction that binds together a code base, group

of functionality, and body of funding.
5: The original paper can be found on Melvyn Conway's website here.

6: We can't resist mentioning Jim Webber's statement that ESB stands for "Egregious Spaghetti

Box".

7: Netflix makes the link explicit - until recently referring to their architectural style as fine-grained
SOA.

8: At extremes of scale, organisations often move to binary protocols - protobufs for example.
Systems using these still exhibit the characteristic of smart endpoints, dumb pipes - and trade off
transparency for scale. Most web properties and certainly the vast majority of enterprises don't

need to make this tradeoff - transparency can be a big win.

9: "YAGNI" or "You Aren't Going To Need It" is an XP _principle and exhortation to not add features

until you know you need them.
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10: It's a little disengenuous of us to claim that monoliths are single language - in order to build
systems on todays web, you probably need to know JavaScript and XHTML, CSS, your server side
language of choice, SQL and an ORM dialect. Hardly single language, but you know what we

mean.

11: Adrian Cockcroft specifically mentions "developer self-service" and "Developers run what they

wrote"(sic) in this excellent presentation delivered at Flowcon in November, 2013.

12: We are being a little disengenuous here. Obviously deploying more services, in more complex
topologies is more difficult than deploying a single monolith. Fortunately, patterns reduce this

complexity - investment in tooling is still a must though.

13: In fact, Dan North refers to this style as Replaceable Component Architecture rather than

microservices. Since this seems to talk to a subset of the characteristics we prefer the latter.

14: Kent Beck highlights this as one his design principles in Implementation Patterns.

15: And SOA is hardly the root of this history. | remember people saying "we've been doing this for
years" when the SOA term appeared at the beginning of the century. One argument was that this

style sees its roots as the way COBOL programs communicated via data files in the earliest days of
enterprise computing. In another direction, one could argue that microservices are the same thing

as the Erlang programming model, but applied to an enterprise application context.
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Host (Physical or VM)

SERVICE-A SERVICE-B
INSTANCE-1 INSTANCE-1

Host (Physical or VM)

SERVICE-A SERVICE-B
INSTANCE-2 INSTANCE-2
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BERRFAE TS R
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Deployed As
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VM

Container
Deployed As VM
Container
Packaged As :
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INSTANCE
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L &F—A URI AR 1 At
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@RestController

@RequestMapping("/communication")
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public class RestControllerDemo {
@GetMapping("/hello")
public String s() {

return "hello";

FA ARG T EZ WA O, AT A EARE AP SO AGEE KB AR BUR R 45 2R

java
@RestController
@RequestMapping("/demo")
public class RestDemof{
@Autowired

RestTemplate restTemplate;

@GetMapping("/hello2")
public String s2()
String forObject = restTemplate.getForObject("http://localhost:901

return forObject;

SR (7 AT LA S EIIR 4% 22 1] [ AL
RPC TCP1piY

RPC(Remote Procedure Call) e FEiE FE R, 7 B (R R AR & — AN 19 R 15 3R o — /17 3R A (1) Il
%o B TAERAERXFEN:

L AT % i AR, RIASH 2 AL R GUGE M 20H S 3. T B ARIE R RE L 4. ik
5ot BH BIFBUS S8 5. IR R LA SHHT e (55 6. TR, #
45 BB 0] e 5 A% FA 7. iR S5 as AR [R1 45 R, AR EHLH R G2 R ST KOR AR 8. TH BAE
[ A1 AL 9. % i AU A R AR B LML AK) R 48 R 55 B2 WA 2. 10, 2 7 S e MAU 1 1 P 9 3R ] ) 4
R
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java

import java.io.IOException;

import java.io.ObjectInputStream;

import java.io.ObjectOutputStream;

import java.lang.reflect.Method;

import java.net.InetSocketAddress;

import java.net.ServerSocket;

import java.net.Socket;

import java.util.concurrent.ConcurrentHashMap;
import java.util.concurrent.ExecutorService;

import java.util.concurrent.Executors;

/**

* RPC 55 i F R Mz 742 77 ¥ i) 42 1 RSBk
*/

public class RPCServer {

private static ExecutorService executor = Executors.newFixedThreadPool

private static final ConcurrentHashMap<String, Class> serviceRegister

/**

* VENTE

* @param service

* @param impl

*/

public void register(Class service, Class impl) {

serviceRegister.put(service.getSimpleName(), impl);

/**
* BT
* @param port
*/
public void start(int port) {
ServerSocket socket = null;
try {
socket = new ServerSocket();
socket.bind(new InetSocketAddress(port));
System.out.println( "R E3h") ;
System.out.println(serviceRegister);
while (true) {

executor.execute(new Task(socket.accept()));
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}
} catch (Exception e) {
e.printStackTrace();
} finally {
if (socket !'= null) {

try {
socket.close();

} catch (IOException e) {
e.printStackTrace();

private static class Task implements Runnable {

Socket client = null;

public Task(Socket client) {

this.client = client;

@0Override
public void run() {
ObjectInputStream input = null;
ObjectOutputStream output = null;
try {
input = new ObjectInputStream(client.getInputStream());
/1 FEBR SO T 5 5 R ) A
String serviceName = input.readUTF();
String methodName = input.readUTF();
Class<?>[] parameterTypes = (Class<?>[]) input.readObject(
Object[] arguments = (Object[]) input.readObject();
Class serviceClass = serviceRegister.get(serviceName);
if (serviceClass == null) {
throw new ClassNotFoundException(serviceName + " &k

}
Method method

serviceClass.getMethod(methodName, paramet

Object result = method.invoke(serviceClass.newInstance(),
output = new ObjectOutputStream(client.getOutputStream());
output.writeObject(result);

} catch (Exception e) {
e.printStackTrace();
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} finally {

try {
[/ XHEBFAE output!=nullARKHXANEET
output.close();

input.close();
client.close();

} catch (IOException e) {
e.printStackTrace();

}
}
}
}
}
HIR T A i

java

import java.io.ObjectInputStream;

import java.io.ObjectOutputStream;

import java.lang.reflect.InvocationHandler;
import java.lang.reflect.Method;

import java.lang.reflect.Proxy;

import java.net.InetSocketAddress;

import java.net.Socket;

/**

* RPC 7% i

*/

public class RPCclient<T> {
/**
* GBS S S H UK %iE F: 58] RPCServer ,RPCserver & [nl 45 5 ax 7 A BE R 11
*/

public static <T> T getRemoteProxyObj(final Class<T> service, final In

return (T) Proxy.newProxyInstance(service.getClasslLoader(), new Cl
@Override

public Object invoke(Object proxy, Method method, Object[] arg

Socket socket = null;
ObjectOutputStream out = null;
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ObjectInputStream input = null;
try {

socket = new Socket();

socket.connect(addr);

/1 ¥SARE, ZHL, KR IErE R TT

out = new ObjectOutputStream(socket.getOutputStream())
out.writeUTF(service.getSimpleName());
out.writeUTF(method.getName());
out.writeObject(method.getParameterTypes());

out.writeObject(args);

input = new ObjectInputStream(socket.getInputStream())
return input.readObject();
} catch (Exception e) {
e.printStackTrace();
} finally {
out.close();
input.close();
socket.close();

}

return null;

BRI FE T

java

public interface Tinterface {

String send(String msg);

public class TinterfaceImpl implements Tinterface {
@Override
public String send(String msg) {

return "send message " + msg;
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java

import com.huifer.admin.rpc.Tinterface;

import com.huifer.admin.rpc.TinterfaceImpl;

import java.net.InetSocketAddress;

public class RunTest {
public static void main(String[] args) {
new Thread(new Runnable() {
@Override
public void run() {
RPCServer rpcServer = new RPCServer();
rpcServer.register(Tinterface.class, TinterfaceImpl.class)

rpcServer.start(10000) ;

}
}).start();

Tinterface tinterface = RPCclient.getRemoteProxyObj(Tinterface.cla

System.out.println(tinterface.send("rpc MIXHHI"));

it send message rpc WHKAH o

5
B e A

WL B A Kafka. ActiveMQ. RabbitMQ. RocketMQ , & WL\ HMU A AMQP. MQTTP.
STOMP. XMPP. X BLAXVHEAFIEATRE 1, BARWrfd b 2 G 0 B .

IR 25 BER R

e Author: HuiFer

* Description: 1% 3 & B4 A TR 55 BB AT TR LS 739 H KAt A4
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® Spring
® Spring MVC
* Spring Boot

Spring H /& JavaWeb JF & N A AR /D) —ANHESE, SpringBoot {44t I Spring JT & AL &
H ATt 20k R RHESE.,

B 5V A

YER . RIUARSS, TEMARS, SEHEHARS .

Eureka

e Eureka Server : #2flt IR SV EM RS, &A1 SUEBN )G, & 1E Eureka Server it ATV .

e Eureka Client : f4i4t. .5 Eureka Server 53¢ H#:4E .
* Spring Cloud Netflix : GitHub, {4

Zookeeper

ZooKeeper is a centralized service for maintaining configuration information, naming,

providing distributed synchronization, and providing group services.
Zookeeper & —MEHIIRS, H T4 RCEGE S md . =240 X E P AR R 55 .

Zookeeper 1 Eureka [X )]

Zookeeper il CP, Eureka fRilE AP:

o C: HufE 2k

o A: SR HITE;

o P: RSXIMEE I XA AL, R =R ARG AR RN 2, &Z[F
I A2 P o
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EH: B - AEZMREMEER S, £hEH.

Disconf

Distributed Configuration Management Platform (731 AL B & B 63) , B TiE T &M Ai
RGRCEE T FpEHAMN ARG, RIS — B E RS, & BN ET zookeeper 1]

A B EGE— R TT 5

SpringCloudConfig

>

pollo

Apollo (I Z') FEIEREHEILELT T A B 73 AT KB E Pl RERS AR TPALE BE M AT A FIFASE . A
FISEREMACE, BB 0UR R IR RN i, JF HRADNERIBR . rin B R,
TR i B E 5.
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Spring Security

Apache Shiro

Apache Shiro™ is a powerful and easy-to-use Java security framework that performs
authentication, authorization, cryptography, and session management. With Shiro’s easy-

to-understand API, you can quickly and easily secure any application - from the smallest

mobile applications to the largest web and enterprise applications.
kb 3
YER: 5 b 22 [R) R A B e s

Spring Batch

AR
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RPC

e Remote Procedure Call

o UM ML MEFRTFEMFET EIE RS, AL TS EMSE R AT L. RPC
AT BAR N 254850030, teps udp ZE#RT Lo

gRPC

I A high-performance, open-source universal RPC framework

FriE RPC(remote procedure call @i F21# FH) HEZLSEPR @3t 7 —& L, 15N HIE T 2 A
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Spring Cloud Netflix PR 55462 L HTTP $2 D R 82 10, LRl LA Apache
HttpClient &Y, Spring ] RestTemplate 21/ H, i Feign s&— M FE SR E N7 (1) HTTP &5
Uiy, AEFARREAZ 2 W B & TR T, MR AS 22 8 7.

I 55 ¥4 i
| R 2l R Bk — s B B R Ak R 4k,
Hystrix

Hystrix is a latency and fault tolerance library designed to isolate points of access to remote
systems, services and 3rd party libraries, stop cascading failure and enable resilience in

complex distributed systems where failure is inevitable.

Sentinel

A lightweight powerful flow control component enabling reliability and monitoring for

microservices. (R EH MM EIEH] . BB EH Java JF)

Hk 55 ) S B 1
| . RIS A, B
Ribbon

Spring Cloud Ribbon & —/N3 T HTTP M TCP B % /' 3k 71 #3945 T B, B2 T Netflix
Ribbon £ ¥

Nginx

Nginx (engine x) #& — N E PERERT HTTP F1 A AR web k55 2%, [FINF it T IMAP/POP3/SMTP
k%%

Nginx 5 Ribbon [X 5l

Nginx J& T~k 55 I 01 854, Ribbon J& % /7 i 71 #3945 . Nginx fEH] 5 Tomcat, Ribbon 1EH]
5 &AM M55 F 1 (RPC).
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Kafka

RabbitMQ
RocketMQ

activeMQ

ERE (elk)
| e s s B BRE A B S ERS

Elasticsearch

Logstash

Kibana

API Y 3%
| 1R sl OB AP I AT 240 T, PR % B BLIE 1O AR 55

Zuul

Zuul is a gateway service that provides dynamic routing, monitoring, resiliency, security,

and more.
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Zabbix
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T ERR

| fem: gomE s SRR

ShardingSphere

Mycat

R 55 BB E

| M BmERERE. L. BRER.
Docker

Jenkins

Kubernetes(K8s)

Mesos

Tk 55 75 B2 SR

e Author: HuiFer

e Description: 1% 3 i 5L 2 TR 55 ()76 P SRR LA SR FH AR

JR 55 BV AN 7 3
| i ehgmms

I fi# 1R 77 1%: eureka « zookeeper

Uik Rk ]
| R ARG 5 B T 4 I

I i 175 ¥ nginx «  Ribbon



http://shardingsphere.apache.org/
http://www.mycat.io/
http://www.docker.com/
https://jenkins.io/zh/
https://kubernetes.io/
http://mesos.apache.org/
https://github.com/huifer
https://github.com/doocs/advanced-java

i

AR R 4R 5 2 60 F VAR

FRRTTIE

o [FABHE

I fiFE R e L i R 55 F) 4 0 PR Bt AR B, T B R RS I B

I fi R J5 1% nacos «  spring cloud config « Apollo

AR B 55 R

R AR A, —MEREGE YW LBAMAILARS, WREPENMRS
AL, BAEBRSEHENE, RETRIERN —ERNRFSATH, XHESHM

.

fiB YR 7 1% hystrix

A S5 AR 2

fiFE R TR0 L : 25 A IR 55 2 T8 SR 1B 4K, J 3 5% 2R B S B A
R T ¥

L NI R B 2, W55 2 B EA T 2R 5 R, W55 R MR, MUE R &
RN
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AR 55 SCAS

| i peis v @ A

I fiR R 77 15 swagger «  java doc

AR 55 22 4 i) 7t
| i) A RO 2 4 1

I fi R J5¥%: oauth . shiro . spring security

gl
I iR LR e AL G S — AN AR 5 B TR B KB A R A R

I fif UL 5 ¥ Hystrix

Sk LAY
| v i R 5 U 5%, 5 R 25 A 7 T

| #8907 junit

A5 E£2, T LHIRAR

PR R 1) L - B B IR 55 BE R B4R R 4R

fRRTTE: H RS LATELESEEANRFZ. WS TRFTEE NS NER T #ITEY,
H BB A Z RS A T DABEAT T 4.

A
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| R R R 25 T R S AT T B e

| oy AR A B 00T S A7 5 28, 48 2458 FROEAT [E1 09 900t

A 55 2 e

| v 1 R A v R 55 P B — o 7 3

I fi# Y 75 15 docker & k8s

| i s A AR 55 0 96 9 5 R D, T 43

| #eveorsE: ouM BB . classload KT ; 4G B8

3 Bl M)
REMK]
W B LB, VPR, 4 B L 2

fE R T7 ¥ Gt B R R B A e S TR, AR AR AL AR OO B B AR, B E B AT LB
PLER

AR5 RILH A Eureka BT EEFHHEE

* Author: mghio
* Description: 1% F E AR 5 KB Eureka 1L/ 20 H i 2

D220 D>
e

HI 5

BUAE AT (R IR 55 TR 20 405 W) L A SR BA TR S L PR e (005 3, AR — ) B R 55 e A Dok
N EERE RS (BROY fiss D, IRFERC T AT NIRRT — Nl 55
AT S AFEZ DRSS Z RN, B — M RSs A B RAE 51— 6 I 55 4 0 & 1Ok 55 B,
LTRSS A ZERNTE RS B FTAENLAR I 1P Hbbik R0 55 68 7 o 11, e 7 0 1) 07 2l A2 Lk i
% A HOEgE— 0% B ACE CELE 1P MR D E R |, ERXF 7 G LA 2
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G BEERATAH RS BERNGIN, FES -z frgedr: sk Rt RS B o 1P
kB E v 1, jSS A WMEB DN B SR E s & F — ANl AT Ik 55 R3S S 8idi M
FH. — AT TR E RS KL (Service Discovery) o BMBEHK T —NF
Mret, M—ASERIRS LR, Bt B 2R 1P Al LM BEREM G, SXEM R RS
AT BAR OB I, R IR SRS S B M RO BB T 2R RS A REENEM
Do REUAR 55 B HfE BB AT, BPfF RS B I IP i in DA 1, MRS A B EH BN, M—
SEFEE FARRE T RSs MRSS I H AN A IR 2 I SEI, el apache ¥ zookeeper.
Netflix [f] eureka. hashicorp [ consul. Core0S [ etcd.

Eureka 214

Eureka 7E GitHub X H e XN

Eureka is a REST (Representational State Transfer) based service that is primarily used in
the AWS cloud for locating services for the purpose of load balancing and failover of

middle-tier servers.

At Netflix, Eureka is used for the following purposes apart from playing a critical part in mid-tier

load balancing.

Eureka #&H Netflix A& JFU6, KM Client / Server #4714, KT http BHUFIE
Restful Api FF & BINR S EM S R IR, $24E 7 2 B MRS WA RS I, TLAAT Spring
Cloud JGEEHERL. H - Server bl S M LB, EEIEN Client dide Ak 573
FRIETRE, 45975 Client MRS IEME B, [RIBS 5 BCoBIOAS  C8 A 0 AR 55 24 AN AT FH B
WS 5IFR T 2k, Client i il LLdEIE Server i 3f U S Bk 55 yEMHE 2, A 78 ik 55
B PRI o IR 2 LB 5 1) github wiki AT DLURIL, 2.0 A CEAREIFE. HEANERE
I HLHEATIRN T i, BESEMRSSVEM . RS R IIAG SR Ut i 2 Ll e S it s A 1, e YRS
UHEZE [0 AR 2 ARE 1

k553 M 0 (Eureka Server)

FAETH 5] N Eureka Server WIAHIRAKHE, SRSGLE)S S EiFfE
@EnableEurekaServer , HLAT LK IHAE NyEM AL, JBEIRS GV R T W R



https://github.com/apache/zookeeper
https://github.com/Netflix/eureka
https://github.com/hashicorp/consul
https://github.com/etcd-io/etcd
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https://www.netflix.com/
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‘ ;) Sprlng HOME LAST 1000 SINCE STARTUP

System Status

Environment test Current time 2020-03-15T09:18:44 +0800
Data center default Uptime 00:00
Lease expiration enabled false
Renews threshold 1
Renews (last min) 0
DS Replicas
localhost

Instances currently registered with Eureka

Application AMIs Availability Zones Status

No instances available

General Info

Name Value

total-avail-memory 591mb

ATV BEA P MEIR  service-provider ,  service-consumer , PRJE7E)S 32N FAFfE
@EnableEurekaClient JF48 @ EM A -OHUHEAIRAININIE 200 Eureka Server , PRGN
AT LAEBIAN IRSSES O F Mgtk 1

Instances currently registered with Eureka
Application AMIs Availability Zones Status

SERVICE-CONSUMER n/a(1) [6h) UP (1) - mghio-mbp:service-consumer:8888

SERVICE-PROVIDER n/a(1) (1) UP (1) - mghio-mbp:service-provider:9999

Demo SFEMLME: https://github.com/mghio/depth-in-springcloud

FLLES] Eureka MIfEAARM IS, @ EEIN) LA AR AN Bt SEIL 1 e 55 MR R 55 5
B, HTRINEEE R EDX LETIRER]

fR&1EM (Register)

FEM R OSRAE TIRSSEMEE D, T A H RS B 3 JE AT A R SEI IR S M, B Ok
K B 55 RS I, AR T ARG RS . IRSSTEM L2 % —A> POST iE R b 24 HrsL
{5 B 3|25 ApplicationResource ] addInstance J7ik#bAT ARG 1FME .

> it Maven: com.netflix.eureka:eureka-client:1.9.17
v it Maven: com.netflix.eureka:eureka-core:1.9.17
v |}k eureka-core-1.9.17.jar
v Iy com.netflix.eureka
1 aws
g cluster
i lease

com.netflix.discovery.shared.Application

Instancelnfo

i registry

g resources
) AbstractVIPResource
4 ApplicationResource

4 ApplicationsResource

4 ASGResource

4 CurrentRequestVersion
4 DefaultServerCodecs

4 InstanceResource

; InstancesResource

, PeerReplicationResource
s SecureVIPResource

; ServerCodecs

; ServerinfoResource
 StatusResource

4 VIPResource

L transport

g util

4 DefaultEurekaServerConfig

4 DefaultEurekaServerContext

@POST
@Consumes ({ 1
Response addInstance InstanceInfo info
@HeaderParam(PeerEurekaNode.
.debug ( info.getId()

(isBlank(info.getId())) (isBlank(info.getHostName()))

DataCenterInfo dataCenterInfo = info.getDataCenterInfo()

(dataCenterInfo UniqueIdentifier)

.register(info .equals(isReplication))
Response. status ( ).build()
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" AE R 728 PeerAwareInstanceRegistryImpl M) register Jvk, iZAETE

T NP

1. IS AbstractInstanceRegistry W] register J7iEFE 480 AR S5 TE M 20E M O
2. M replicateToPeers HAFH R LRI TR HE TR Eureka Server 7 aila] RS+
HHE S

AR SEMHE BORAEAE — DN REMR map H, ERIZMIT:

AbstractInstanceRegistry InstanceRegistry {
Logger = LoggerFactory.getLogger(AbstractInstanceRegistry.

String[] = String[0]
ConcurrentHashMap<String, Map<String, Lease<InstanceInfo>>>
= ConcurrentHashMap<String, Map<String, Lease<InstanceInfo>>>()
Map<String, RemoteRegionRegistry> = HashMap<~>()

F—)Z map H key RMNHZH (WM Demo HLA SERVICE-PROVIDER ) , )2 map
K] key &N FHXTMISEBIZFR (3R Demo HLH) mghio-mbp:service-provider:9999
), —MNHPUE 2N, EEH AR T B

Eureka BE% XM ( Register ) i FFE

FxMARSS ApplicationResource  PeerAwarelnstanceRegistryimpl  PeerEurekaNode

ZIEWR , f& A Instance 58

register !
Ll

super.register :
replicateToPeers z

loop [InstanceReplicationTask
B AR )

replicationClient.register

»
L

FEMBES ApplicationResource PeerAwarelnstanceRegistrylmpl ~ PeerEurekaNode

% 4:4) (Renew)

MRS B4 RS TR AEE (Lbhn Demo /) service-provider ) EHIAA, 30T 0Bk,
Rk FyEM L Eureka Server HORPIRA, #4#i Eureka Server ARSI &K H
MBR T 2. MBELHRBRIE—D PUT 15K _EHFTSLHIE EEIZE InstanceResource [f]
renewLease J7VEIHAT RS SLLHRAE
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» i Maven: com.netflix.eureka:eureka—client:1.9.17
v B Maven: com.netflix.eureka:eureka-core:1.9.17
v |} eureka-core-1.9.17.jar
v Iy com.netflix.eureka
1 aws
i cluster
i lease
i registry
I resources
4 AbstractVIPResource
ApplicationResource
ApplicationsResource
ASGResource
4 CurrentRequestVersion
4 DefaultServerCodecs
4 InstanceResource
InstancesResource
PeerReplicationResource
SecureVIPResource
4 ServerCodecs
4 ServerinfoResource
StatusResource
VIPResource
g transport
g util
i DefaultEurekaServerConfig
4 DefaultEurekaServerContext
4 EurekaBootStrap
4 EurekaServerConfig
4 EurekaServerContext
4 EurekaServerContextHolder

#ANF| PeerAwareInstanceRegistryImpl FJ renew HVERJULER], HRS5:2
ARSSEM—EL, S 4HET Eureka Server

BIREFIHE

Eureka Server

InstanceStatus

Response renewlLease
@HeaderParam(PeerEurekaNode.
@QueryParam(
@QueryParam(
@QueryParam(
isFromReplicaNode =
isSuccess =

) String isReplication
) String overriddenStatus
) String status
) String lastDirtyTimestamp) {
.equals(isReplication)
.renew( .getName() isFromReplicaNode)

(!isSuccess) {
.warn(
Response.status(Status. )

.getName()
.build()

TRAPRE, MRS S I 5 52D 5 (]

Tk, EZFMRELD T EPR:

Eureka %&£ ( Renew ) N FHE

SEMES

EEHR , £ A Instance (S8

InstanceResource

SEMAES InstanceResource

R4 T 48 (Cancel)

MRS RALE (b Demo T service-provider ) fFIFEHREEF, &K%

PeerAwarelnstanceRegistrylmpl PeerEurekaNode
renew n

super.register :
replicateToPeers :

loop

[InstanceReplicationTask

& &ER A

replicationClient.register

»
Ll

PeerAwarelnstanceRegistrylmpl PeerEurekaNode

15 >R v A

L» Eureka Server BEATHRZGIBR T LEAE, B 1bARSS W 238 MM 0o iR FH BIAS AR 1 R
%o MRS P2 KiE— DELETE iHKr L2 Arsefilfs 8228 InstanceResource )

cancellease FVEHATARSS

SR N 2R AE

A BRORAR AT
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> Maven: com.netflix.eureka:eureka—client:1.9.17
v Maven: com.netflix.eureka:eureka-core:1.9.17
eureka-core-1.9.17.jar
¥ Iy com.netflix.eureka
1 aws
cluster
lease
registry
I resources
4 AbstractVIPResource
ApplicationResource
ApplicationsResource
ASGResource
4 CurrentRequestVersion
DefaultServerCodecs
InstanceResource
InstancesResource
PeerReplicationResource
4 SecureVIPResource
ServerCodecs

@DELETE
Response cancellease(
@HeaderParam(PeerEurekaNode.

{

) String isReplication) {

isSuccess = .cancel( .getName ()
.equals(isReplication))

(isSuccess) {
.debug ( .getName() )
Response.ok().build()

#ENF| PeerAwareInstanceRegistryImpl M) cancel HiETJUIEF], ARSSLLLZP A
AR —30 JofE2MAT Eureka Server WAAIER NZZRS, RS NI EHHRD
B 7 REIRS RS Eureka Server 5k, TFERHHREW FER:

Eureka lE% T £ ( Cancel ) HFHE

EfILERS InstanceResource ~ PeerAwarelnstanceRegistrylmpl ~ PeerEurekaNode
RIEFHR , £ A Instance 58
cancelLease -

super.cancel :
replicateToPeers :

loop [InstanceReplicationTask
B AER A

replicationClient.cancel
»

EfILERS InstanceResource ~ PeerAwarelnstanceRegistrylmpl ~ PeerEurekaNode

k45 %1% (Eviction)

M55 G B2 M 0 Eureka Server TEJAZIN LB — AT LAIE evictionTimer KEH
(BRI 60 #0) SATHLIIAR S50, FIWrbrAERtE L — 2 M B BET Renew HIARSS, BR
IR )2 90 #0, WAl 2 — D CEMrIRSAE 90 B ANERA FRTEMH L Eureka
server HATARGSEEZ) (Renew) , BLBMIEM FLAIER T2k RA AT DL fic &
eureka.instance.leaseExpirationDurationInSeconds BATEH, & BABATAE I AR S5 AT LA
JHIIACE eureka.server.evictionIntervalTimerInMs #HATEM, FEHARAEW T ERT

7N
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Eureka BE% BIB& ( Eviction ) i FE

openForTraffic
super.postinit o :
run
P evict
internalCancel
ﬁmnﬂmer Fﬁﬁl‘fim
GWQI‘ >

| -
| — . L L

AR %3R4 (Service Provider)

RS RAETT (b Demo I service-provider k%) Kul, FEAH KEERE, o
BN REVEM (Register) JR%4:% (Renew) .  JR% R4 (Cancel) , #HETFREFIX
AN R AT SEEL

R&IEM (Register)

—Aﬂﬁ%gﬁﬁl‘%ﬁﬂﬁ%, HRBEMETEM 0 Eureka Server BHTHRSH (G EEM, B

— DRI AR ERLE  eureka.client.register-with-eureka=true , X PERIMEN
true , VEMHOATFELA EMEREM 0%, ERXADMRER N false , XA LR
a5, FEOH R T B PR

Eureka BB E /M ( Register ) i FE

| BE#R A Instance me

register >
superegsiet b
replicateToPeers
U mMsReﬂIwﬂmTaék
BAENEA)

replicationClient.register

Ll

|
|
|
|
|
|
|
| — |
| | | |
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AR%54£%) (Renew)

M52 2 RS A E e B (BRCA 30 #) Gk, 22058 AR & EE M O
Eureka Server HDREZIEHHETEE, ATLUELAE eureka.instance.lease-
renewal-interval-in-seconds RN, MIRIRZE LM HTIE S ERE
eureka.client.register-with-eureka=true , BFZARFEIEMBNEM P OF L, FERHRK
(LIS

Eureka R $51R 6t R %5 %L ( Renew ) HFHE

i run i i i

> ]

g ]

sendHeartBeat
sendHeartBeat

RS T2k (Cancel)

MRS TR E RS 1 AR, EERIE DELETE WER&GHEMF L Eureka Server HODE
Nk, GO E OB N2, B IEIRSSH BT AEN O SRBCEIAS T - IR SS . 1XA
TFESEIL LB 8, 738 DiscoveryClient M shutdown JFiEMN_LVEf# @PreDestroy ,

RS I 2 BBl R RS SRR N2, AT IRSS T AR, FEH AR T B PTR:

Eureka RFR#tEBF T & ( Cancel ) K FE

I i @PreDestroy f§ shtndowno

unregister )

! cancel ) | !
E 'L cancel _E
! | . -

AR5 %% (Service Consumer)

X B PRGSO W RN TR B e RS WA 10E, s Rl KBIHANELE, 2 52 W
By SRR G (Fetch) R B R%4I4 (Update) o 0 SR [ R0 75 Ty ik 81034 ik oo 6
HMRAEIRSS 1, B AF N P AR AN FSCRR B IR SR A R — B, X EAFEMA, Tk
BE XA ERAE 2 W SEBLE .
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REUR 555158 (Fetch)

WRIEFE T Rsh 2 JaE e E B 2B MIEM Ly Eureka Server ZRENEW RS 73R [F
B A A 2 A7 — o XN IREUIR S HI R IR E R AE RS S5 80)E DiscoverClient ZRSXfifb
(P AT 1T o

v i Maven: com.netflix.eureka:eureka-client:1.9.17 (Throwable e) {
v L eureka-client-1.9.17.jar RuntimeException(
v com.netflix
> appinfo

v UIBEE ( .shouldFetchRegistry() && !fetchRegistry(

4
| converters fetchRegistryFromBackup()

| endpoint
 guice

i internal.util

1 provider

1 providers . = ) {

i shared . .beforeRegistration()

g util

4 AbstractAzToRegionMapper 11
| AbstractDiscoveryClientOptionalArgs .shouldRegisterWithEureka() && .shouldEnforceRegistrati
, AzZToRegionMapper {

»>
»>
>
>
>
>
>
>

, BackupRegistry

, CacheRefreshedEvent

, CommonConstants

, DefaultEurekaClientConfig
, DiscoveryClient

, DiscoveryEvent

(tregister() ) {
IllegalStateException(

(Throwable th) {
.error( th.getMessage())
IllegalStateException(th)

, DNSBasedAzToRegionMapper

ATLLEH, e RAERZANIREURS SRR R ZORIEACE T eureka.client.fetch-
registry=true , iZ@BEE"J%J(U\@yﬂ true , FEFHRED T EFR:

Eureka B %5 H R #X B S% HE ( Fetch ) HFE

DiscoveryClient EurekaHttpClientDecorator ~ AbstractJerseyEurekaHttpClient

fetchRegistry :
getAndStoreFullRegistry :

getApplications

getApplications

>

getApplicationsinternal :

DiscoveryClient EurekaHttpClientDecorator AbstractJerseyEurekaHttpClient

BEHR%E5IE (Update)

BT SRR ss% (Fetch)  #RAEFEVTAT, At A7, Prilx R EeE 2%
FIFEM G Eureka Server ZREUIRSSIIBCHTECE, A5 B AR, XA E B A FE
FPIE) AT LB A eureka.client.registry-fetch-interval-seconds 182, ERIAA 30
7, B TIX — P HEE RS VIR R IRERCE eureka.client.register-with-
eureka=true , XMERINMEN true o FEHRBEW T ER:
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Eureka i %K 3 #E# 8% 5 & ( Update ) R/FE

initScheduledTasks :ﬁ

un

refreshRegistry
fetchRegistry ﬁ
getAndUpdateDelta ﬁ

getDelta L

getDelta .
getAppiIcatIa’lslntemd]_F

ISE

p

TAERIHAE R spring Cloud AR, BA —EBARWZEHERITIRAIKES Eureka

» FERERARE 7. AT #E ERINEEAME SO LB EE T — W, SR T
VRRGSEIL, AL EER R T IRSIEM S BRkSS RIS RSB, X Eureka M55 K
ARG ST O i S 8

BHEE
Netflix Eureka

Service Discovery in a Microservices Architecture

A )\ K 2 ) URL H 3R B AH[F] ) URL?

REE

5 av b ISR, A7 50 144 URL, R4S URL %/ 64B, WAFFRI&Z 4G, iEH it a. b
PSSO SE RN URL.

R BB

£~ URL 5 64B, T84 50 124 URL 5 FH 442 [A] K /N2y Ky 320GB.
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I 5, 000, 000, 000 * 64B = 5GB * 64 = 320GB

BT WNAFRANAAT 4G, R, FATA R RE— IR MEIEATA URL BN A7 ARER . S FIX Rk
R H, — BRI 216 5%, Bl 38— SCF R 9 URL AL ISR 73 2 AN NS, A
RN RANASETL 4G, KRR AT BB A/ NSO B A A7 P AT AR EE T .

BEWT:

e G SCAF a, XHE I URL SR hash(URL) % 1000 , RIS 45 R4 i 31 URL 77
i E ag, ay, a9, -y Agger IXFERENK/NZIN 300MB. {5 I [RIRE 1 5 03 5 S b, 301 b A i1
URL 73 5l 47 2301 by, by, by, ..., bogg HYe IXFEALIRIL 5, BT W REAH[F] ) URL HAEXS LK) /)N
SCAEr, Bl ag XFRL by, ..., aggg AT bgggs  ANKE R /NSCAAN AT AT AH E] (1) URL. R4 42 FoK,
AT T ER X 1000 Xf /N SCAF AT URL U4 T

&) a( ie€[0,999] ), 8 URL 73— HashSet 24 . AR5 by H&A URL, FH

7f HashSet £ &+ B EAFE, HAFAE, UWIHXEUZILFER URL, A PAIEIX AN URL fRA7E]—/ N
BRSO

YRS

L MR, BT A EUR;
2. MBS T I HEAT HashSet Sttt

AT KB B4 3k HH R A 2

S

H—A16B KNS, ok B —4T R — M, MR 16B,  PIAE RN H &
IMB, ELSRIR [ A = 1) 100 />0 (Top 100).

&

W A PR, BRAMK IR TCIE ERR K S P 1] — IR B A . BRI, [RIAE AT LR A 4
R, DR AN, GRAERENSCFRI RNV T IMB, 2E 1T B 5/
SCAF BRI N AF AT AL EE

BT
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TS RS, X S B AN R, AT hash(x) % 5000 , K45 FN i IR AE IR R SO
a e WA, FATAT AR 5000 NI BEANNSCHFR /N 200KB Zidi . WERAT
/NSO R/MIBERBIE IMB, IR R (475 R4k SEREAT 70

FAE G EEAS /N ST A H B R v 1) 100 ANR] o e T B U7 SR AT HashMap SRSEEL. e
key Nii], value NiZialtHBLRMA . BAKTTESE: XT38 Pr 2 x, aRAE map HATFAE,

MHAT map.put(x, 1) : HAFLE, WHAT map.put(x, map.get(x)+1) , BHZiESEN
lO

EEBEAIGE T 7RSSO R B TR, BRATTAT DU 45— S AN TRHE SRS
A B R 100 e BART G RIKIB DRSNS, M AN, HERD
N 1006 dn SRk g 2 ] 0 IR BOR T HETHTA B Y B, DU D ) B e e T 3], SRS
WO /NTRHE, PSR, NTIOHE B3R 2 B R ) 100 MR

TERS
LA, BRI

2. {#i[f] HashMap 41475
3. RfFEE K TopN A, HZNTRHE; SKfgs /D TopN 4>, HRTRHE.

gnAa] 3 5 — R V5 1) EE Rl B 2 ) 1P ?

A H iR

LA i AR (A7 — RSO, 20 HETRTE BB A7, R MR 7
FRE KR S A 1P,

e B

S 03— TV R 0 1P, B, T BRSSP, U R

HE P A5 Bl 8] — N p R Se b . 5 FRRA RS E—8—FE, KREut 25t
XF P BTG ALY, #E M HashMap it & IP IREL BEIFEHEEREEZ 1 1P,

: RERFERRBBARERLZ K P, ATUANBERSE, HEEH—AZE max §)

=

PiRr =t

L MAZ, BHATRARR;
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2. 14 ] HashMap Siil- 4%
3. RARE K TopN Ay, F/NTRME; SKRER /T TopN A4, FHR T H#E .

GO AE R B I EHE 3k A E R BB H?

A H ik

1E 2.5 (O BRI A E S B R AN Z LA 2.5 [0 HEL

A S8
TE—: MRk

AT P H AL Jekt 2.5 280 B2 AN S, H HashSet/HashMap #& Hi 454>/
MR AER R, BEFENTER, HRASR

TEZ: ALEE

A, s — A bit KRS TCERM BLNE, TR IZTER. RGN Bk
FEAEECE, AT BLR O A A 25

i EE I A BRI R I T2 A . e DU TP A s, HE, 75, AR
RIE? PSRBT

BRBERAIER (6,71 hiy 5 ATCE (6,4,2, 1, 5) MATHYF, WLLRMMLEIE. 0~7 M I
8 MM HHE sbit, HJ 1A, RGKEAIAE o

006000600

SRR 5 AN uER, HAGER] 6, AN TRy 6 KIALH) 0 B 1; B 4, TR 41
Az 10 BN 1:

00001010

WU 3, S5, AL IR
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811011180
BN LIGL, B M AREERR TN

for i in range(8):
if bits[i] == 1:
print(i)

AERATH S O 2 S T HEF .
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java

class MedianFinder {

private PriorityQueue<Integer> maxHeap;

private PriorityQueue<Integer> minHeap;

/** initialize your data structure here. */
public MedianFinder() {
maxHeap = new PriorityQueue<>(Comparator.reverseOrder());

minHeap = new PriorityQueue<>(Integer::compareTo);

public void addNum(int num) {
if (maxHeap.isEmpty() || maxHeap.peek() > num) {
maxHeap.offer (num);
} else {

minHeap.offer(num);

int sizel = maxHeap.size();

int size2 = minHeap.size();

if (sizel - size2 > 1) {
minHeap.offer(maxHeap.poll());

} else if (size2 - sizel > 1) {

maxHeap.offer(minHeap.poll());

public double findMedian() ¢

int sizel = maxHeap.size();
int size2 = minHeap.size();
return sizel == size2

? (maxHeap.peek() + minHeap.peek()) * 1.6 / 2

(sizel > size2 ? maxHeap.peek() : minHeap.peek());

I I LeetCode No0.295: https://leetcode.com/problems/find-median-from-data-stream/
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java

import lombok.Data;

import java.util.Arrays;

import java.util.PriorityQueue;

/**
* @author https://github.com/yanglbme
*/
@Data
public class DataWithSource implements Comparable<DataWithSource> {
/**
* HuE
*/

private int value;

/*%
* OB R B HA
*/

private int source;

/**
* O HUEAE A R S|
*/

private int index;

public DataWithSource(int value, int source, int index) {
this.value = value;
this.source = source;

this.index = index;

/**

*

* ¥ PriorityQueue ffF/NTMERSCEL, X HIETEMN
* A REE LGB Ok AE PriorityQueue AR RA T ME
*/

@Override

public int compareTo(DataWithSource o) {

return Integer.compare(o.getValue(), this.value);
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class Test {
public static int[] getTop(int[][] data) {
int rowSize = data.length;

int columnSize = data[®@].length;

// AlEE—"columnSize K/NEAL, f7kss R

int[] result = new int[columnSize];

PriorityQueue<DataWithSource> maxHeap = new PriorityQueue<>();
for (int i = 0; i < rowSize; ++i)
/] BB R — N IT RIS
DataWithSource d = new DataWithSource(data[i][@], i, 0);
maxHeap.add(d) ;

int num = 0;
while (num < columnSize) {
/1 ERHET TR
DataWithSource d = maxHeap.poll();
result[num++] = d.getValue();
if (num >= columnSize) {

break;

d.setValue(data[d.getSource()][d.getIndex() + 1]);
d.setIndex(d.getIndex() + 1);
maxHeap.add(d) ;

}

return result;

public static void main(String[] args) {
int[][] data {
{29, 17, 14, 2, 1},
{19, 17, 16, 15, 6},
{30, 25, 20, 14, 5},

b

int[] top = getTop(data);
System.out.println(Arrays.toString(top)); // [30, 29, 25, 28, 19]
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