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HEXRVEHIE (KMRIELNERLERRS )
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4.7 Low Latency Messaging

EHEERHERERT , JHEZEA Broker 5 , BEXZZIZIX Consumer,

RocketMQ {EB1KECIA Pull 7520 , AIRIEHEAFESLR | IHESERMEAMET Push,




IMBFHRER : https://github.com/alibaba/RocketMQ

4.8 Atleast Once
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THEE CORBA Notification #STHAMES :

(1). RejectNewEvents

IELEFTEAYER |, A Producer IR[A] RejectNewEvents iR,

(2) BREERREFCHHR

a) AnyOrder - Any event may be discarded on overflow. This is the default setting for this
property.

b) FifoOrder - The first event received will be the first discarded.

¢) LifoOrder - The last event received will be the first discarded.

d) PriorityOrder - Events should be discarded in priority order, such that lower priority
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events will be discarded before higher priority events.
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5 RocketMQ Overview
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N < TopIC B <
~ -~
1> | | |
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Consumer
5-1RocketMQ "~ M
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A Producer. Consumer. BAFUERETLAS %K.
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A B/DRIRER

5.2 RocketMQ {JIEERELS

Name Server

Producer

Consumer

Broker Broker
Master2 Slave2

5-2RocketMQ
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A Name Server @— N FLRET R |, TSR | TRZBELHUEERE.
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SIR—A™ Master Master 5 Slave BURI R X R BidEEBREIAY BrokerName A[EIRY Brokerld SRREN. Brokerld
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BERTLAM Master iTREEE , BETLAM Slave iTIREER |, 1TF#NIE Broker Bt & IRE.

5.3 RocketMQ iZ4EERELES

>

Producer Group A

CaD

Consumer Group A

Broker

5-3RocketMQ

Producer Group

BREFRR—NREBERA , — Producer Group FEEZEA Producer 3£l , AILARZ &2 , tBelld

E—EHBHNESNHE | & —HEIZ Producer X35, — Producer Group BILAKRIESZ A Topic

JHE , Producer Group {EFAROT :

12



IMBFHRER : https://github.com/alibaba/RocketMQ

1. ¥RIR—2& Producer
2. gLABTIEETEEAEIXNROSEEMNATEZA Producer 3L
3. REDHAEFZERRT , W15 Producer FIEESIMSH , Broker £FHAENE Producer Group RAHMER

—EEERASSIAE.
A Consumer Group

BRFT—NBEEBEMNA , — Consumer Group TEEE Consumer 3L , ATLARZENEE , AT
PARZ NI , SiE 22— NHTEAIZ A Consumer IR, — Consumer Group TFHYZAN Consumer LA

HILHEEER , MBRIREAI BT | BBAIXA Consumer Group FHYE LA HE S EEUE.
6 RocketMQ fFfifiS=

6.1 EFsMFE

Consumer JHEBERIITE , FRTEREN , SENGSUTHEHAR

1. {&F mmap + write 5T,

ffor : BMESRENAR |, FR/NRSUHER , SERBRS
A FEERIFAYFIAE DMA 5= , &L sendfile ZiEFE CPU , AT MEHISZY , TEBE JVM Crash
[E)RA,

2. {#H sendfile =

flima - AJLAFIAE DMA 7530 | iB#E CPU D | KIRXUIHMERIIERS | TATF RS,
ERAR NIRRT mmap 7530, RBER BIO 73Uk , RBERER NIO.

RocketMQ I TS —FHJ5z( , mmap+write 730 , RAR/IMEIRERAITER , BERALL sendfile BT,

KT zero Copy FUEIFMANAR , IBEELUTNE

http://www.linuxjournal.com/article/6345
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6.2 XIHREF

RocketMQ J56#% Linux Ext4 MA4ZSE , [REIT :

Extq SAHRGEMIBR 16 K/INISUHBFEFERT/VT soms , T Ext3 HRFHFERILY 1s £/, BEMBRSIEET |, #E
10 EARK , 28510 EAERT,

MU RGEEREMA RIS

XHESE 10 AEELEEAES deadline , B9 deadline BELATEREHIEENR T , IASFHIEERNITFBEL
7530, NIiEEIE 10 FILE.

Ext4 XIHRFBLAT Bug , BER

http://blog.donghao.org/2013/03/20/%E4%BF%AE%E5%A4%8Dext4%E6%97 %A5%ES5%BF%97 %EF%BC

%88jbd2%EF%BC%89bug/

6.3 FRFEEN

topica queuelda message Offseta Sizea TagsCode
Ik Q
BV ¢ CommitLogT  Offset &
B A
Offseta Key
Consumer
Producer
|_
U Keyb CommitLog
T Offset ~ ~
ffseta State(P/C/R)
ffseta Delaylevel HuF F
Offseta Delayleve o HoF -
'_

Commit Log
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6.4 FEEREN

|- abort
|-- checkpoint
|- config
| |- consumerOffset.json
| |- consumerOffset.json.bak
| |- delayOffset.json
| |- delayOffset.json.bak
| |- subscriptionGroup.json
| |- subscriptionGroup.json.bak
| |- topics.json
| - topics.json.bak
|-- commitlog
| |-00000003384434229248
| |-00000003385507971072
| -00000003386581712896
'-- consumequeue
|- 7DLQ7ConsumerGroupA
-0
*--00000000000006000000
%RETRY/ConﬂnnerGroupA
-0
*--00000000000000000000
%RETRY/ConsumerGroupB
-0
*--00000000000000000000
- SCHEDULE_TOPIC_XXXX
|- 2
| --00000000000006000000
-3
| *--00000000000006000000

| |-00000000002604000000
| |-00000000002610000000
| - 00000000002616000000
| |-00000000002610000000
| *-- 00000000002616000000

*--00000000000732000000

- 00000000000732000000

- 00000000000732000000
- __________________________________________________|
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6.5 EERISENE

7 RocketMQ XE4FIE

7.1 BH3Z85 1 BLAEISRGRASY

topica queuelda message

Consume Queue CommitLogT P H

" N

Producer

N
Consumer1
Consumer2
Commit Log
8 Byte 4 Byte 8 Byte
CommitLog Offset Size Message Tag Hashcode

7-1RocketMQ A

(). FTEEIERMEFMEEI— Commit Log , B2INFS |, BEHLIE.

(2). MWRZHAFREIAIAGISSRR RIFERRE Commit Log FIUEER , FAEHRITHRRIE.,
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XEHHAYEFRLANT
(1) RIIREW , BN AFIERRIFED.

(2). MHERVHIARTH | BREETS , F2RANTIEINSE I0WAIT 5.

BN LEEEIRS , BRRRT ¢

(1.

().

(3)-

SERTERINFS | BRIZAZER T TEHIREIE,

IE—5HR , 2EEE Consume Queue , FHIE Commit Log , EINT FiE.

I

FE(RIUE Commit Log 5 Consume Queue Fe2f—3 , 1EINT RIENESRE.

DA ERRR A5 AR

(1)

(2).

(3)-

BEAIE , RATRELLIEAR PAGECACHE | iFiZ) 10 TSEI(F | FRLARTRHOCESY . SNRAEFHHHRANERES |

SRR AMESA A THNIZSHR MR TF , EXEEEM.

a) 13i8] PAGECACHE BY , BMERIAA] 1k BIHR , RABRIRAITUSHESHE | & TXIZAT |, Binlseds
PR,

b) REHLIIA Commit Log BRI , R4t 10 AEEIAIRES NOOP =\ , RE—EiEE LiFe 2RIk
IR AIRFFBER TS0 | TIRARBER S USRS e AR EERER 5 B E IS IULA R 10

A URIMEBEEEE.
http://stblog.baidu-tech.com/?p=851
BHh sk NiBRAESEEIIBRIER T |, PPARTLUXR! 8K REFILA_ERVISE L.

T Consume Queue IFHESURER , MBERINFIE , /£ PAGECACHE FEE/EAT , Consume Queue AYISE
HEEVFERE— , BMEHERER . FrLARIIAA Consume Queue T2 A FRISIEMERE.
Commit Log FFE T FTBERITTIER , BRBEEM , LT Mysql. Oracle fY redolog , FRLARES Commit

Log £ , Consume Queue BMEEWEESL |, (HIATLAKE K.

17


http://stblog.baidu-tech.com/?p=851

IMBFHRER : https://github.com/alibaba/RocketMQ

7.2 RIESRES

RocketMQ BIFFEHEEBRIFAME FeBENRSG: PAGECACHE RERIE AILMRIERGFSHEEE —MHEUE |

HiRRY , EEMARTFEEL,

7.2 RERIE

Producer

JAVA HEAP

Flush
Asynchronously

£ RAID R, SAS 15000 BHENIHINFS X | IRERTLUAR] 300M BWAEA |, & LAIN-R—RRERATIE
M~ SHEREAERTHERNESAOEE , ARSI UMEISAFRERAFERRE , BEESERIEE ?
(1). HFHEREATRREE , SPAREZHESEI LR BHENENRE,
(). F—HTFHENREREDIX , oTeeEEE  BRTEA 10, BGIER 10, F—HIEZECEEER |
KALBHRANFGEY  BREEEN , FERWNT
a) BANHERE PAGECACHE BY , MIRAFAR | WEHEFTI$MY PAGE , BEHAFHINERGER |, kI8
£ LRU A=,

b) MMRFTFIAE MEIEN PAGECACHE RAPAEE RFE=RHRIBOEIE KLAERE 32 /N PAGE
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XRIHEEZ T PACE,

B, NERHIER RN,
7.2.2 AZRIE

Producer
S R

[ JAVAHEAP

Flush
Synchronously

R R SRS RIS —XBIEBE RIS PAGECACHE EIERE| , IES RIS BB ERIESMRE
FERIRTENT

(1). B PAGECACHE [5 , Zf25RF | BRIRIELAERIE.

(2). RIBLIERIRT | INEERNRSHEAE | ThER—IETE.

(3)- RIS FEAEEAFIRERL.
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7.3 HEEH

7.3.1 $ZB8 Message Id EiffiHE

« — 8Byte— »+— 8Byte————»

Broker Commit Log Offset

7-2 Message Id

Msgld B3t 16 75 , BRBRFMEENMEUE , B2 Commit Log offset. M Msgld Hf##TH Broker AYitEHEFN

Commit Log FRFSHELL , ATSIRIRTAEIETURTENIE ISR buffer TR — 1 EBAYHEE.

7.3.2 $%B8 Message Key EifliHE

Slot Table
0 4 Byte 8 Byte 4 Byte 4 Byte
1
2 ‘ Key Hash ‘ Commit Log Offset ‘ Timestamp ‘ Next Index Offset ‘
3
T bl T e w
500W Index Linked List
5 40B B 4 * 500W | 20 ¥ 2000W |
Header Slot Table Index Linked List

7-3 I o HashMap

1. HRIEEIEAY key BY hashcodeslotNum SR BARRIERINIE slotNum 2—NER5 |ISEEE 2RISR AIERIEE |
HINESRF7R slotNum=5000000 ),

2. fRIE slotvalue ( slot (/EXIMNANE ) EHEIZRS BFIRAIRE—IN (BIFHS | slotvalue BRIER&HNAI—D
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ZR5110 ),

3. AR IFIRIREEIIEFEERRIERSE (A —REARRER 32 KICFR )

4. Hash 5% ; Tk key RY slot (VERITEHSTHIT 7 FIREGIREL , —IX key BY hash , —IX key HY hash {EEUE
FEIXBEFERRPRAER | 55— , key BY hash (EARREIEREGER , WREIRINIHRESFELLR—IR key AY
hash 8 ( B 1MERSITRTF T key BY hash (B ), iSiSR hash (EAEFAIIN. SFF , hash (EHEFE key 15F
HTERERIE IR SRATRNINEIZ FPimtIE ( key RIFIRERFHEEEESETRY | BRITEUESUFRIMENT ),
B FIRLR—IRIEEARR] key 2EHER.,

5. 7 AT HETERS WP EMERIRRIZRIEEE (ZHERTE-FTIRRTE) , FHaRIEEEERS Xk ),

BAIRSIHRERR , SMthEERER. 51 FEEEEIE7.4.33 .

7.4 IRSSREHRITIE

RocketMQ RIERITIES AR TRMEE RIS | 2T , BT , S8 T Consume Queue HITF{#
75,

8 Byte 4 Byte 8 Byte

A
A
A J

CommitLog Offset Size Message Tag Hashcode

7-4Consume QueueV y YV @

(1). 7E Broker ii#{T Message Tag LEXT , 5@ Consume Queue ,SNERTEREHY Message Tag SiTIRIAY Message
Tag AEFE NPT AKEEELITT— AAENHEHRIZS Consumer, ;2 Message Tag EFFHZZ, Consume
Queue FIFAEAIRERINAY hashcode , LEIIRFHRLEXT hashcode,

(2). Consumer WEIILEEHIEERS , EREERITIE Broker IHHYR(E , (BELLITHIZESEA Message Tag &

588 , AR Hashcode,

P AT TEEIX A ?

(1). Message Tag 7#{if Hashcode , /97 Consume Queue TEKTTVEE , TLITEL,
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(2). TIBIEFARIIE Commit Log #UfE , AILAMRIEBERIER MEESTUTIE.

(3). BIfsEFRAE Hash iz , tBRJLATE Consumer i TEILE , (RUEATT—K.

7.5 £igif] Pull

RocketMQ A9 Consumer &M Broker FLEERHZ , (BRAT8EMEISCATKGER. | RocketMQ ERKEIEG
=X, ATLMRIEEE LA ER Push FH{—2. XAHECIETRUTF Web QQ WABEEHE, 1BSE LI TMERTHE
S

http://www.ibm.com/developerworks/cn/web/wa-lo-comet/

7.6 RFFHE

7.6.1 |liFFHRRIE

@ 3 e

ORDERID
22 YL =2001
3a

a \ -
N f\—/—\
Producer \q ‘ ‘ ‘ ‘ 2 Yo Ongng

7.6.2 |IfiFriH S ERPE

A REINFEEICER SRS Failover 15t

A HEIF R TR T AT E

A BAFIBRIERE , MBRBAFIRTFIEARNSHERE S | HERERA L | FEHRMSRR
A BEIERAMAGHER , TiABhY , HRI\FIEEEE
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7.7 RS5HR

Olnsert/Update/Delete DB

é
REQ: Message Prepared
REP: Phy Offset, Tran Offset

Check DB Tran State

® REQ: Phy Offset,Tran Offset
Commit/Rollabck
2 REQ: Phy Offset, Tran Offset,
_— Commit/Rollback

¥ ~Append Phy Offset(Prepared)

B REQ\: Phy Offset,Tran Offset
Commit/Rollabck

Commit Log Transaction Redo Log

7.8 RiXiHB R EIIE

1
X REQ: Message, Phy Offset, Tran Offset

e

Transaction State Table

NI\

o\
=3
i

W
~

O\
Z
2
0
v

2\
&
W
IS

Q\
B
?
&

AN
F
8
v
S

AN
E
&

i
~

)

8 Byte 4Byte | 4Byte | 4Byte | 2
Offset(Commit Log) Size |Timestamp Hfsﬂ‘g o)
Offset(Commit Log) Size | Timestamp Hacs;fggde e
Offset(CommitLog) | Size |Timestamp H;—;L"é‘g HES
Offset(CommitLog) | Size | Timestamp H:g:’gg o )
Offset(CommitLog) | Size |Timestamp Ha‘;?é'g o)
Offset(Commit Log) Size |Timestamp H:s'h°é‘(‘7’de o)
Offset(Commit Log) Size | Timestamp Hi;"é’gde o
Offset(CommitLog) | size |Timestamp|, SO | S
Offset(CommitLog) | Size | Timestamp Hi;\"ggde o
Offset(Commit Log) Size | Timestamp HEGS; e | e

N

Offset =N

Producer

Roundbin

v

7-51

Rebalance

TOPIC_A
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SNEFS | 5 DBASIRTLABREE—ElEs L, BAILIDBIEREE s FRRWES L | AXBERETEIAGIRIS0
KX BPIIRECEHORNERE. BITIEIIeS , LUK RIS E.

BHMBALAEE XTIz AR BT,

7.9 1T FiHR &I

Consumert

TOPIC_A < | | | |
| | | | < j\

‘ ‘ ‘ ‘ Consumer2

7-6 Rebalance

WEFF7 , SERE 5 MNBAFI |, 2 4™ consumer , BFAZE— Consumer jB# 3 1A , 55 consumer jEZ: 2 NBAS.
XHERIANAZIFSEERNBER , TTLUKY & Consumer SRIZEIHZERRES]. {BR Consumer IEE/NTFETBAYIEL

2 , YR Consumer BIIPAFIEIE |, BBAZRAY Consumer FABEHEHR.

BAFIES = Consumer & Rebalance 558

c1:3

> 2 C2:2
C1:2

6 3 C2:2
C3:2

10 -0 C1~C10:1
C11~C20: 0
C1: 4

20 6 C2:4
c3~C6: 3
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7.10 BPAFIFHITIHER

‘0\1‘2 3‘4‘5‘6‘7 8‘9‘10‘

RUSHHTRBRBNEO SR TN | MEFR , 37 OESE—NBNEORA , LGS MEHTY
% , (ERGRIZRN Offset EEE Offset , FI 3

7.11 RIEERHR

7.12 HEIHEXW , ERNE

7.13 HA , AEWNE/RETEF

FESHIRILIRREAFREEEE | Slave BI—1EAE , AT Master HIEX Commit Log ISR | AIRERS

build i Consume Queue FIREEN, BNSLINITEE AR Mysql EMEIZEZEEL,
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7.14

(2)-

(3)-

(4).

(5)-

(6).

(7)-

(8)-

B4 VM iR EEFI RN EXAE

Producer Consumert1 Consumer2 Consumers3

O

. Producer KIXHE , IBEM socket FEN java i,

Producer KIXHE , iHEM java HEFEN PAGACACHE , ¥JIERTZ,

Producer ZIXHE , ARPLEAZRIE , IHEM PAGECACHE RINFLER,

Consumer FLHE ( IEH;EZE ), HEEEM PAGECACHE ( #UEEYIENTE )6 socket , EA consumer ,
FE java H, XFEZEARERS | &L 96C YIENT | KRR K HEE , AILIEMIERGTERF 1 {2F8
2.

Consumer FLHR ( REIHZ ), IHEEREM PAGECACHE ( BUBTERRIANTE ) B socket,

Consumer $ILEE ( BEIEE ), BT Socket iHia) T ERIMKE | FAERRTIRRT , RTSF4HERE 10, N
2 Load IHEZE! PAGECACHE , PAISE1ZM socket KiHHZE,

&5 —%L.

@ 6 —2,

26



IMBFHRER : https://github.com/alibaba/RocketMQ

7.15 HRHERARERIME

RIEERIEEIERFEHEREE DRI L MNERR |, I8 RocketMQ RUMEFRRBENEIRINTT

FRIE 7-1RocketMQ MREHFRTE R

HEFRTEREIRIT
1| iHRHEREE HREE A/ N

75 SLAVE 185 , &5 —E
2 | BEENSHEXNSHINIEE
B SLAVE (&R , A=Zn

75 SLAVE 18t , 2% —EF0

B SLAVE (&R , A=Zn

4 | DIEREHRNERE  EHEEEX 1. SHERHEEX , RIESEE] soco £A.

£ Slave [BIU T , Master —BRH Consumer ISR EZRIETERT , 218 Consumer MIA—PEERE
<, % Consumer M Slave AIENEERE | XIFIERERIAERSIERRERY Consumer BARENBRHERZHE , EA
ROV SR SRR SN E TR AR T RGE., XBERFERS—NE> | Slave RAREHRETRE
EXREAER. B9 Slave FHEBARERENE , FEKSIIE , REZINELESHALL , M Slave 8K
EZM Master FIEX—HUEGE |, a0 M |, XMHEERINFSNSURMEERER | BARSIEMENR/N , REBA

RT 231K,

8 RocketMQ iHEIHiE

8.1 WERHRITIR

/**

* TSR opic Ftags2 Bl F TagAs TagCaliTagD
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*/

consumer.subscribe("TopicTestl", "TagA || TagC || TagD");

LA LRSS |, BRERITREEIEES Tag KLIEHR , LB FERSRHT, TNFESRE 74T

8.2 BRiHRITIE

Broker

Consumer

1. Broker FRTERIN 2R 22512 FilterServer I EHFE
2. Consumer [B&1/5 , £ FilterServer H{&E—/NMTEAY Java £
3. Consumer M FilterServer fi;HE , FilterServer JFiEKIL AL Broker , FilterServer M Broker INEIHEST , %8

Consumer H1ERY Java ITEFRRFMOTIE | 152 EIREIZS Consumer,

7= .

ON.
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1. fER CPU BRI N RRERIR

2. FilterServer 5 Broker BREER—AWEE , HIBBIAMEINERS , FNEMNR

3.  —% Broker EREZ ) FilterServer , O FIA CPU FE , EAEA Jvm ¥LALEF BSERIMEN Cpu FiR

4. BRTIEAIEEER Java ESHKRE MA/LFAILUIESFARIRSSRimERTRE HINET Message Header
TSNS , EEAJLULEAR Message Body BHTITIE,

5. {8 Java IEEEHTIEATIRRELNE— RIS |, 5E T RATIEERE (BRHX 7 RS HinNTE XK.
FENARFESEAEZE , NEDEEFERURENMIRIBEART | QIEAEFIRIE. E% Broker R
SHRREZFR,

ERBZVEN Github I+

https://github.com/alibaba/RocketMQ/blob/develop/rocketmg-example/src/main/java/com/alibaba/rocketmg/example/
filter/Consumer.java

9 RocketMQ iEBE{E4H4
RocketMQ IB{SEHER T Netty-4.0.9.Final , fEZ_HH T EIERAMMNIETE.

9.1 PILEHDN

4744}474 Lah Lah

length header length header data body data

1. K4 MFPEE, FT 2. 3. 4 KESH
2. K4 NMFTEE, FT3HIKE

3. {3 json FRHIILEUR

4. MNABEN"HEIFIIENE

Header &=\,
{

"code": o,
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"language": "JAVA",
"version'": o,
"opaque": o,
"flag": 1,
"remark": "hello, | am respponse [127.0.0.1:27603",
"extFields": {
"Count": "0",
"messageTitle": "HelloMessageTitle"
}
}
Header FER® | 28 Request Response
IEXIRIFRD , BRERDT | NEERNE 0 Rk
code B RIEAEICIEHARRE | T, 3F 0 RRSMIEIR
1F (€T
BREEFSINES | BOA
language FrrE NE S STIES
JAVA
version B BEREIRSEFRA N BB FRFRR A
ERAEDER—EZ LR
T AMRER EIHR
opaque B ERGERIFREE | S4E
[=]
EEE AEA
flag B BEERSAL BEERRSL
remark FrrER EREENNANMER HRFAIAER
extFields HashMap <String,String> BREENFER NZEBREN FEE

9.2 1L HERLIE

BEEHASEEOB , B EEHTOBEE.
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9.3 EEEH

BE—1MNEEE |, ERiRS MR LR AXEK , NEWRGET header Y opaque FEERFRIR,

9.4 EBRYERE

MRENEFBISENEREEN ( TEESRM ), NBaIXALER  FEN LRSS | BRERXINAY

ISR

10 RocketMQ BRZA&ZM ( Name Server )

Name Server @& /9 RocketMQ IRIHHIBEERZIRIRSS | (BT 1000 17, BEEER, AIEEERT R, KK

SHFEFR. BEGFHNESZEHRINEESEMKE Name Server,
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iz A SEXE. e

A Java Message Service 2.0
http://jms-spec.java.net

A Java Message Service API Tutorial
http://docs.oracle.com/javaee/1.3/jms/tutorial/1_3_1-fcs/doc/jms_tutorialTOC.html

A Java(TM) Message Service Specification Final Release 1.1
http://www.oracle.com/technetwork/java/docs-136352.html

A CORBA Notification Service Specification 1.1
http://www.omg.org/spec/NOT/1.1/PDF

A Distributed Transaction Processing: The XA Specification
http://pubs.opengroup.org/onlinepubs/009680699/toc.pdf

A RocketMQ Benchmark
http://taobao.github.com/metag/document/benchmark/benchmark.pdf

A Documentation for [proc/sys/vm/*
http://www.kernel.org/doc/Documentation/sysctl/vm.txt
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