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TopicA-2

HESE

broker

TopicA-2 _

leader)

TopicA-0

follower

it

Server. &% Topic, Partition, 1 Replica. faZxt#& Producer 1 Consumer
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TR ER, ZEIBXEEEE D RAHMAIRSS S, 1L EIRS SR AEIERHFHER R
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Partition (53X)

AILAERE BN E MQ BY Queue BSBERH TR, KELMS B
Producer %&1XHY Message, tR¥E key # partition #uft17 hash, SAEHITIZIE

— X FREFE— Consumer Group FIJ— Consumer j&#. P RAEEHEF

Partition ilbsli
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oM BZE
L » ]
TopicB
p1
p3
TopicC
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Replica (i)

B Partition B9%817. Replica B/\FZ&TF Broker BUEE

SHIRST ISR, 5% Leader BB pull (RDER

# Broker WHEFRIAHE il 3
default.replication.factor

# Topic WHERIA%E
replication-factor

ISR (In-Sync Replica)

LeaderEiF— N SHEHEANFIERLEMIReplicadlF, T PartitionZFLBE—NSR, TiEEHleader
SR, SNR—PMlowertt—Meaden&fea A%, & B —ENERLRETESHIER, N
leaderiGHEISRPFEEE. HISRFFTEReplicagfElLeaderZIEACKRT, leaderzcommit

Leader B2, &M ISR IEZREIRERFHI Follower K24 Leader F0ER ISR £EBSH, MIERE
—MEISRY Replica & Leader TR (BRARSELHEES EE)
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rerplica.lag.time.max.ms=10000
# W leader kU flowerifid 108% A e kit fechiizk, A4leader# X/ flower &

Fe i 7 i
# BB RIRRSKEEAE R, EXE T, AHEEEE/EmNEE, MIEeMISRHBER.

rerplica.lag.max.messages=4000

# HHZ400045 5t FERR

# flowertgmm ik, (RIEmATAME, FIBNESXHEANZMEE XINAISRY,
# (RS — B T B A e

min.insync.replicas=1
# TWEGIUFISRFZEDEZ /b replica

IKEDEFABHLHY

LEO (last end offset): HERIHAFE, iIER 7 iZEIANREREHEXHH T —FERRUBE, &
AKENEBEHIR, B8 LEO {E Leader 2{REFM LEO B, —NEECHI LEO B, Bih—
/N2 remote B9 LEO {E. Follower &R fetch & KEFSIET A1 LEO, Leader £i5%1%5/\HJ LEO
SKEHT HW

HW (high watermark): NZ2F R LIRS, iZEMEXENE, HW —EARS AT LEO B, /M HW B
FIEEHIANR BRER %" B&0 "RIEE, HXEHEET L

first offset HW LEO

| | |

0|12 |8 |[4|5|6 |7 8] 9]|10[11]|12]| & Fag:l

e
N
-

4. leader NN BHE

1. EFEEEHR m2 r—\ 5. Leader BI&5 N\l SR EH LEO

Producer leader follower

2. Leader BIA5 AJH I E#T LEO \_/

3. follower fetch SEBEE, HMH LEO=2
leader E#f remote LEO = 2 LEO=2— LEO=3

LEQ=2—=LEO=3
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leadel followe
Step 1 HW =0 il i)

fetch(offset = 0 HW=0
LEO=0 | e ( ) | | LE0-=0

remote LEO =0

leader fetch{offaet = 0) follower —

Step 2 HW=0
LEO = 1 ml__ |« L 1 (eo-o
remote LEO =0 ;

min.insync.replicas=1

Producer
fetch(offset = 0)
Step 3 ﬂ/,_—— follower
HW=0 - HW =0
LEO = 1 i L LEO = 1
remote LEO =0 /

response (leader HW = 0)

fetch(offset = 1)

Step 4 leader follower
HW = 1 Hw = 1
LEO = 1 B . LEO = 1
remote LEO =1 / -

response (leader HW = 1)
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#E MQ A9 Queue FfJ Message. BI—5&iHE
Producer
o MQ FRRIRIXTS . RiXLS Broker ffEfpush (IR
HIE—EERE (BRAFAEK)

request.required.asks=0

# 0: MM TRPH, AfEleaderd FlulE, producer iBliREl, KiEmtdmsl,

W4 Kk M EMNgEREibroker crash(l.PartitionffLeaderiti%f commitidE 2.Leader
Follower##EAE:) ,, MEATREE AW RS ER

# 1. YleadertZI B E2 5 kikack, EoER, ERMERE/N

# -1. Hpranfol Tower# RN Sl kizack. Ao RHEE

Consumer

T MQ HRYEZE 5. #5552 Broker {#F3 pull FIIRTL, BAIA 100ms $ii—IR. Consumer ;HZERIZE
Partition HYZ%E

HEEX: FfA ack MARBIER HEES: HEinma 2

Consumer Group
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Consumer #{TiH%%, fRIERI—5% Message AR Consumer jE2%

iFE: ZConsumer GroupY Consumer £(&KTF Partition AUEIERT, #B1D Partition IIHER S
EXFBES

ba gy

KafkazrEcReplicafIE BRI RangeAssignor 1 RoundRobinAssignor
ZXIAIRangeAssignor:

1. ¥5FrABroker(fRigFtnBroken {55 EcAYPartitionHEF
2. &M Partition3EEEISE( mod n)MBroker_ £
3. & Partitionf95Ej M ReplicaZ ERZIEE((i + j) mod n)Broker

Rebalance (EE31f)

Rebalance AR EE—FMY, $E T— Consumer Group FHIFFE consumer IMEIAR—E,
Sk EETIE Topic BIBMHDEX

Rebalance &R, FiBHY Consumer Group #B=1E T, #1i& Rebalance 525,
Coordinator

Group Coordinator —MRSS, 81 Broker EEsNHIRHMEERSE—MZARSS Group
Coordinator RUEFIEFRIFHE Group AUHEX Meta (S8, FHEXIRL Partition A9 Offset (SEIEH
3 Kafka W& Topic(__consumer_offsets)d Kafka £0.92Z Bi2&T Zookeeper fFfifPartition
A9 offset {58 (consumers/{group}/offsets/{topic}/{partition}), EJ3 Zookeeper HARERTFIN
ZBIR(E, FrLAE0.92Z [RiBIZ N E Topic FIATRISRXIML Partition AY offset

Az R4

1. B RNMURESK
1. FESEZREINAZEZA
2. BHEEFMELHEEA
3. BB EWH T . LIEZHEKIENGC, MEIERSEHZ#E Kt akmEGroup

CoordinatorZiXIMkEK, IISIANZEEE BE T &HBH
2. 17154 Topic B Consumer Group MUELEZ,
3. Topic B9 XEUA L3

Rebalace 8

Rebalance 1325 A%E: Join 1 Sync

1. Join: BRBRBNHENMNE. X—2, rEM&EERMA Coordinator &iX JoinGroup 3K, iEK
IINEZRH. —EFBRERIX T JoinGroup 13K, Coordinator S MHREZE—
Consumer 1B Leader /A&, FHEBEMREEIURITIREEALZ Consumer Leader jFE
Consumer Leader #] CoordinatorAiAE2—/MiE:&. Consumer Leadertaz Bz o B 2RI
E

2. Sync: Consumer Leader FRAHSECEZE/IEE, BIWEA Consumer faZsiEZRIRLLE Topic AYMRLL
Partition. —B 5L, Leader £IEIXANFEE LW SyncGroup 5k A&%4 Coordinator,
3F Leader th&%& SyncGroup 5k, RERZBHZ. Coordinator WIS EARZ BB
EFEHSyncGroupJResponsed &L Consumer. IXHEFE NI R RFEFER S
ZHBEPE DX T
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£/NHES#: Kafka Rebalanced &I

: g
JoinGroupiif sk JoinGroupiffsk =~ =
{ hi, RAHAL, REI] FHtopicA} P

{ 1

JoinGroupH B
{hi, RAEX 4 Hleader, generationf&2,
R AT B, W

(% 5 1->[topicA],  J& 512->[topicB] }

JoinGroup!i i
{hi, B2, MREF. BAEMRIOA.
fleader 2 fX 11, generationf:2}

fRATIER

JoinGroupif sk
{hi, AR G2, RET HtopicB}

R
SyncGroupiff 3K
x {hi, RAKRAL, tHileader, XAl
' generationf£2, ERIMFEH R: SyncGroupiff R .
L A1 “ R 134 MtopicARI 4K 0; L 23 %
topicBRIOSH X 7 MRALRFM! } SYNCGroupiify i

JoinGroup!il B
{hi, MRRA1, leaderfillif T AR,
PitopicAlf) 4 X 0% 4E)
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JoinGroup!i i
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#topicBH) 43 X 057} SyncGroupi# 3k
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P —— 2, WHIEHN, SMAMIRITANHEM)
 RR2

UN{a)E¢%E Rebalance

X TFRRARSAMAY 2 70 3, FATTLAA TSR, 1 hA9 1 70 3 AtBrlLAR B, EE=Z08 3

# DEAH I
session.timeout.ms = 6s
heartbeat.interval.ms = 2s

# 4 BRI
max.poll.interval.ms

HEZE5

Kafka BESZIE TB aIEE, EATRIIBRMNRE: IFEHNATERS . IFEREAH

Kafka fE—BEXHAZI—EEIEE (16) /5, SEMFIBEXY, KEEER T8 1 H
S, B mEERBERIFTERN, NRBHAER BT, BBEEARREN. Kafka
ERERA Ltk —EEERS|, KSERIE offset (RIEEMEIZFEN BT

F— partition IINZ M log STHEK 1G), 1 log SUEX IR — index 3744
1BiY offset B Message iiE:

1. 5eiRIE offset (f§: 368773), —HEMEIRK INFETF1Z offset B index 314
(368769.index)
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2. BT — 9368773 - 368769 = 4)EfIZ] index X4 (368769.index) kK INFETFZ

offset B9 XIFHY log IHRIZE(3, 497)
3. BEEMERZHAIERITE, 497), ARTEEE—T—{TILACIBEE (368773 830)

00000000000000000000.index
00000000000000000000.log
00000000000000368769.index
00000000000000368769.log
00000000000000737337.index
00000000000000737337.log
00000000000001105814.index
00000000000001105814.log

00000000000000368768.10g

P MessagedB8770 0
00000000000000368769.index / Massage3b8771 139
10 - /.-' Message368772 497
3,497 o Message368773 830
6,1407 --.._\\ Message368774 1262
8,1686 g & Message3d6BTT5 1407
\ Message368776 1508
N,position L " Message368777 1686
By Message3B8769+N position
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WRBNVBRZEIE MQ B Queue, ATIRIE—NEBERSHW—NEEEEE, BPAFIE—1EE
HFENE. WFREXE, E2E4EHEIEINFERET, RIESIE—E BIEFREN. —B
EERIN0B, AR ARISNIMERE. B 1EkEKafka BY Partition, Kafka BUEZHMRFNAIEEER
2L Partition AR, BHERITT— Topic NHEREREIETEZ /DA Partition, FAESZIE
Z/OHFH K. BILASE Java 1.7 BY ConcurrentHashMap B9EiRiH [FE—F, B2 0@, sz
HHAE
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MEFRTLAB R, #ENIFSrIMREE REEN SRITER. #EINFSHIMENSrIZEED
BREZH

. Comparing Random and Sequential Access in Disk and Memory

Bandom sk NGvalues'sec
Squenialdsk  S2Mvekesiec
Random S0 1028valusslsec
Squedl S0 a22Mwkeves
Randommemory  7Mvalesisse
Seuentslmemary  3582Mvalesesc

MNote: Disk tests were carried out on a freshly booted machine (a Windows 2003 server with 64-GB RAM and
eight 15,000-RPM SAS disks in RAIDS configuration) to eliminate the effect of operating-system disk caching.
SSD testused alatestgeneration Intel high-performance SATA SSD.

fibaziE

IR —FERRATIES/ ORI . XKafkaf s, HHAIRETR T REERRY
Overhead, Xigm 7 EHEAIAE. Kafka 0.82 ZFREEZ NEREHZEBARIE, MHA=Zsend
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# LR RIS AL, ERIAE16384Bytes, EJ16kB
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# SEIRI ]
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# PRI kA

R EYE

HEEEN— EXRER, ESENS EER Y. FIEE BatchRIEE—REEEE X
BRI R, NTTEATREIRE WS ERRER
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Page Cache & MMap

FF MMap BOES -t &4kt T Page Cache, Page Cache STLABIRTZLE, (B2 MMap £k
T Page Cache. MMap 2R XHREIZIRTTH, IRERIAFHZR Page Cache BESZIFFZE), M
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Page Cache

AZEAEF N EFRBUEF— M page cache, AFPHIEN T XEHNASHIEERIEFSEZIERR
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BRZf#E, Et e LB FahEREHE

MMap (Memory Mapped Files, RITFIRETSTIH)

MMap 25— 1" XHEEHEMRRGIHAE. Java SFRIZHE I SEMappedByteBuffer

[EENSRE

1. VMEOS & tiread VREEVER, & LT3, MRFPSIIREIRZS

2. NoINERTRE (ADREER)IEE (A BBIY BEEAFIERI(DMAFAAZtIE 2SRRI
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4. VMEOS K tHwriteORGEEA, itk TR, MABFSIIREINZS

5. BEIEM AP E P XENRAZH S BRIESocke REXAIEZIRIX

6. HIERARLEZHSocketiBII DMAEIXZIRE(HAIN-R)E X, write\RFEIERIRE, FMRZS
IR EIFRFZE

B APSHREIRES, RS RIS HEREIERTX, BAAZKIENZIBFRETX, &5
HREIRFES B BRSHREIRGS, BEENRPETXENZINZETX, BHDMAKIE
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User space Kernel space Hardware
I | I
I I I
ad Il
I read() sysca > |
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L | I
| code logic continues | |
B I I
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| | d
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1. )VM[B0SA Hsendfile VR ZE R
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BEFEN, FIHD TR B EEFRZEE F—R RZESEM Socket ZiRXATEN,
REDE=REN, FRISBAF SNSRI SR

User space Kernel space Hardware

sendfile() syscall
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- ¥ _

M-
L

| writes data
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e T L |
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User space Kernel space Hardware
user space
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—
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DMA -
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Kafka A+ AR B S EEEF, miFERpage cache?
1. VMAhr—1JJESRI5:, EURRINISRIFES T SREME object overhead iRZEZS/A)
2. JIRAVMREIRER, RFFIGCHIIE, HEIS KIS ERGCAINE, [REEILE
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