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1,170 MB/sit

<,

)

HITACHI

Inspire the Next

« Producert > » 2 %l 390 MB/g

¢> a4 —Broker2 4/ 4 - 4 390 MB/s
—Broker2 Y l|ke > 24/ 4 .4 "390 MB/st

_____________________________________________

_________________________

. ¢34 1170MB/slte = @c % 4
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Bia FOBRAZIN—TYh (3/3) HITACHI

»  Producer®i£fE/ConsumerMZ{ERIL—T YA
PYESERRRAN—TYIEREH

Producert 3 » 2 %t 390 MB/s#
> ad —Broker2 4/ 4 - 4 390 MB/s
—Broker2 Y l|ke > 24/ 4 .4 390 MB/st
Consumér > » ~ 390 MB/<
K # 1,170 MBI, 1,170 MB/s

.............................................

Producert D> » 2 #
1,170 MB/sit

Consumér 3 » |
1,170 MB/sit

.........................

.........................

Y% u
AV EQd>d oc™ b

BrokerM#£2{ELConsumerDZENRFILRYY: SRTFLEEORRKAIL—T VML 1,170 MB/s
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RIIEEE4EIL CIEBI-F1—=% HITACHL

o Broker—Logh ' o * Topic

~ acks=1# " 2 Afi = ==38 + num.partitions48
n__Producer— " k' 22 tfi — L + default.replication.factor3
acks:'O;t B D Afi - o=8 \\ * min.insync.replicas2
Lom-EO*J"K' vy T — BrokerNode\ /
— J Broker _ e o File System ________ X
I Request Channel { !
"""""" (17 N o | Request 1\ Page cache i
/ ~ 1
A S~ Request Queue || Handler /¢ g Merm i
— { . __ReQUest || il (Hemon) !
1
_____________________ :_ __Socket _ N\ LL_"% _________: AN S L4 Segment_ L D
---------- yan Server File
Response " | Fetcher md
~ Sa J

o Broker — k! o3 '
acks=l,all 2 #~ D Aafi ~ == 38

"~ Consumet

\
\\\\\
\;
° @Y F _ - // N

acks=all Z #~ D Afi =~ =8 - :
i / k' »2>e Tfi 4
\\\\\
Broker \~\ ~\’ File System
- Socket S Replica /
+ Producer =1 =p)
B - Server \~\ Fetcher /'
~
Consumer Group =1 RO ,'
\~\\ / © Hitachi, Ltd. 2017. All rights reserved. 31
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Inspire the Next

4. REEFAREEBE
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@ Producer X {E¢BENF1—=9 ﬂ,!lﬁ?ﬂ!&

« HBY: acks=0 T ProduceRIL—TvrERXILTS
> Brokerlz+ 9 HREDT—4%ANT =8, Producernf{ERIL—FvF1,170MB/sEHET

( Broker Node )
( \
Broker File System
e —————— e eee—___L_Request Channel__
(" - . Request ,| | Page cache
H o equestQieie Handler (Memory) Dik
i roducer [€e _Re IES) is
: S Segment
N ] 1L _Socket A\ | e File
Server Response Queue Purgatory Repli X <
‘ Ny eplica
Consumer | Request | Fetcher =
L L
. J

Broker Node

Replica
Fetcher

Socket
Server

Broker File System
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@ Producer X {E¢BENF1—=9 ﬂ,!lﬁ?ﬂ!&

»  1EfEF %Record Batch A X, KXY A X (batch. size) L ERFFHFFRE (linger.ms)
TRED=O. ChERBICF1—=25
> Brokerfll@Log75vaoL U r—2a DEEEHRT 51=8 acks=0 THIE
> Producerf/—F1& M DProducer @ THIE

Produce

throughput batch size * linger.ms
Producer 400 MB/s 371 MBfs
acks =0 300 .
- buffer.memory = 32MB->1GB 300 MB/s - linger.ms
- max.request.size = 1MB -> =0=-0 ms
- max.in.flight.requests.per.connection = 5-> 200 MB/s —t=1ms
- :gzt;\r?(étélgclg.ms :>60 -> ==5 ms
- requesttimeoutms= 30 -> 100 MB/s =10 ms
=>=15ms
B Integer =| '\/ | Long - & 0 MB/S T T T T T T T T T 1 ¥ 20 ms
16 32 64 128 256 384 512 640 768 896

KB KB KB KB KB KB KB KB KB KB
batch.size

& batch.sizeDFa—=2 T [TRNBKEZLVA, linger.msDELE(T D IEh -1

& batch.size=128KB, linger.ms=1ms®) &=, Produce R JL—Fw k& 300 -> 371MB/s A E
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@ PTOdUCGT@Ef?'ﬁﬁEo)a"J—:/ﬁ Inspire the Next
 Producerfl/—FK2& TProducer¥iZ 2D & 0L THRIE
» Produce Producer — ®i Dk or ]
- Replicate/2 :Broker "~ k' 2o Tfi— @i Dk e
dedad —2 - AV Es12- 4
« ConsumeConsumer— ®i Dk P

Throughput # of producers (2 node total)
2,000 MB/s
1,555 MBI/s
1,500 MB/s 1,237 MBJs '
1,000 MB/ /’/‘, —e—Produce
. )
, =i—Replicate/2
] —h—
371 MB/s == Consume

500 MB/s
a5 » .

0 MB/s . . . . : .
1 2 4 6 8 10 12
# of producers (2 node total)

Producer#{=6 TProduceRJL—yrNERETHS 1,170 MB/sE BA 1=

. Replicate RIL—F Y DABIEL =5 DAY I— O HBEFERTES-HEEZILND
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@ Producer X {E¢BENF1—=9 lﬂﬁlﬁgﬂh

« ProducerTRecord BatchZ E#&EL THIE
> ATBEEOEHET7ILI X L(compression.type) 4R EE
> EFEEICEYVEELI—FEHLEILT S8, ByteL—FERecordL—FDH A ZEBRIE

Produce

Produce compression.type&byteL—hk records/s compression.type&Record#&
throughput 900,000
1,400 MB/s 1,237 MBJs 800,000 769,993 683,734 721,354
1,200 MB/s - 700,000 -
1,000 MB/s 600,000 1

500,000 -

800 MB/s 400,000 - 299,883

600 MB/s 196 MBS 300,000 -

400 MB/s 200,000 -

200 MB/s . 100’008 1

0 MB/s - none gzip snappy

none gzip shappy 1z4

, compression.type
compression.type

& gZiplIEBENT L A ByteL—HI{EL. snappy &lz4[TIEFEEIELFByteL—HEFLMER

& 1-f2LRecordL—FrZLERBEEHEZL(none) Bzt EMHT=
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@ Producer X {E¢BENF1—=9 ﬂ,!lﬁ?ﬂ!&

- S{E{ Broker @ Socket Server DR YrT—H XL vE#
( num.network.threads ) &L THIE

Throughput

FYbI—O ALy DOCPUEFRAZR
num.network.threads (3 num.network.threads X 3 broker =9 threads )
1,400 MBIS 4 537 M/

1,200 MB/s '—&W‘év‘—‘— Network thread usage

1,000 MB/s 9— Produce
800 MB/s == Replicate/2
600 MB/s Consume

400 MB/s —

200 MB/s
0 MB/s

3 4 5 6 7 8 9 10 11 12
num.network.threads

® RV IT—HRALYF#EZEEOLTHProduce R IL—FyMIIRIFRIE LN THHT=

® RYrIT—HOZALyFDCPUERARIF40%EZEDT=HRMLR Y TIEERL
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@ Broker®Log7 7V aldBEDFa—=%

- BBY: acks=1 T ProduceRIL—TFTvrEHRKILTD
> Log7ov i aE TEOH-1tEZREILT S

Broker Node
( \
Broker ] __ L _____File System
_____________________ dee o _____]_Request Channel__ 1 Loa
{~ (R Request 4| | Page cache
: Eoar equestQieie Handler ! (Memory)
1 | Producer |€ Request || i
: Socket "'j """"""""" '1"'S€gment"
D ity ~10-- B B i File
Server Response Queue Purgatory ool HIE
p N eplica
consumer | Request | Fetcher _%
LN V) B ~ ) Y
g

Broker File System
Socket Replica Ly
Server Fetcher
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@ Broker®Log77v s atkgEDF1—=9 lﬂﬁlﬁgﬂh

- ® Produce
@ Log7ZviaZRCHERRERMEY Sfthacks=1IEE ™" 0a°kj164 = Repicate/2
N ) , = Consume
@ Log73vafEEFa—=2Y 1,500 MBls | v
> FIAILMEETIZOSDISY alzEE#TLS 12§2$Ef
> — » S
@ UHVTIAMLEBRLYF#EFa1—=1Y o MBss - L. h
0 acks 1
. =¢—Produce . == Produce
Throughput e Iog.flush.lnterval.ms ——Replicate/2 Throughput e num.io.threads —=—Replicate/2
1,400 MB/s —#=—Consume 1,500 MB/s —t—Consume

1,200 MB/s -%.,o — L6AMBIS o o o o o o o
1,000 MB/s

1,000 MB/s

600 MB/s 500 MB/s
400 MB/s
200 MB/s - o B/
O MB/S T T T T T T T T 1 S k T T T T T T T
©w 1s 2s 4s 8s 16s 32s 64s 128s 8 10 12 14 _1?h 38 20 22 24
log.flush.interval.ms num.io.threads

& acks=0->1TT1RII/0DKRMILARYH ELY, Produce R JL—F v E1,237 -> 1,164MB/sSIZIETF

& log.flush.interval.ms / num.io.threads OF 1 —=2 5 XX IFTN RN Hh o=
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@ BrokerRDL 7V ir—a iEDF1—=9 HITACHI

Inspire the Next
- H#KY: acks=all T ReplicateR)L—FvrERKILT S

> Produce/Replicate RIL—TvbDELZERST-8. £F [Facks=1TFa1—=2T &1L\,
Ri&lcacks=all=ZEET 3

( Broker Node )
( ) i
ceber S File System ________ X
______________________ A~see..___[_RequestChannel__| I !
1 i S } Page cache i
i / ~ Request Queue ! D) I
I | Producer | / TS : (Memory) ,
' & _Re uest I -
: _'I_, Socket ..\“\ : ______________________ .___.._S.eg.nleut__ 'I
Sommmm s s 7 1 IV T~ File
N Server Respotise_Queue Purgatory - L
N < eplica
Consumer RSSO ., Request ||| \_ Fetcher )T
N\\ . J \\.
L\ ~ N - 1

! File System

Replica
Fetcher

"N

= /
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@ BrokerfOL7)4r—a  EEDFa—=%

HITACHI

Inspire the Next

 Replicate RIL—TvhERAILT 57=8. Replica fetcherdzE{E9 SFetchl)

DIAMDRTEZEZFa—=27

@D Fetch)VIRAFCHBTEIRART—IF VA XEZER
@ FetchS T RAFCTHEE T BPartition D/ ARKT—2H 1 X &80T

Throughput .
P arepllca.fetch.response.max.bytes

1,400 MB/s
1,200 MB/s
1,000 MB/s
800 MB/s
600 MB/s
400 MB/s -
200 MB/s -
0 MB/s -

= Produce
MB/s m Replicate/2
= Consume

1,164 MB/s

10 MB

100 MB
replica.fetch.response.max.bytes

Throughput e replica.fetch.max.bytes
1,400 MB/s
1,200 MB/s +071-MBfs
1,000 MBJs | & —t—t_ A

800 MB/s -

600 MBI/s

400 MB/s

200 MB/s
0 MB/s

,SIE ”_B|; 356 MB/s

1 2 3 4 5 6 7 8 9 10

MB MB MB MB MB MB MB MB MB MB
replica.fetch.max.bytes

== Replicate/2
== Consume

& replica.fetch.response.max.bytes=10->100MB TReplicate R JL—F v &k 278->287 MB/sI=&EF ML

& replica.fetch.max.bytes=1->5MBTReplicate R JL—Fv k& 287->356 MB/sI<[[ Lt
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@ BrokerfOL7V)ir—a 4D Fa—=29 ﬂ,!l‘%?ﬂ!f

 Replica fetcher@ AL vyE#&. Socket ServerD AL YF#ZERBI-Fa—=2%

Replicate num.replica.fetchers * Produce/Replicate/Consume R I—FyFD#EH
Th hput/ ) ) _
rou2g Pu num.network.threads Throughput (num.network.threads=9) —O—Prod.uce
1,000 MB/s 1,400 MB/s KT —I—Eepllcatelz
800 MB/s 784 MB/s 1,200 MB/s 1" == Consume
600 MB/ ’ \ 1,000 MB/s _\A 780 MB/s
S
400 MB?56 M L num.io.threads 800 MB/s
> ——3  C0OMBIS g/ 784 MB/s
200 MB/s 1298 MB/s ——6 400 MB/s Ny 160 ¢ 2 j Replicate s{lme%\j:
—=-9 200 MB/s e= e
298 MB/s \ F I
0 MB/s 0 MBS +——r

12345678 910111213141516 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
num.replica.fetchers num.replica.fetchers

& num.replica.fetchersOFa—=2 7 (X RHBKZLVAY, num.io.threads DEFLLE (T A 7L o7

@ num.replica.fetchersh’Broker DfEE (3D &) DEsIL. —FERDReplica Fetcherl2d R T

BBrokerMPartitionZE|Y K TTLEST=6. FMDReplica fetcherNFEREN T HEHEEIET
€ num.io.threads=3->9, num.replica.fetchers=1->16TReplicate R JL—Fv & 359->784MB/sIZ[F L
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@ BrokerfiOL7V)ir—a gD Fa—=29 lﬂgl%?ﬂ!f

e acks=1->all [CEBLT. LITVsr—a zIERRE > FRjICER

Throughput aCkS

900 MB/s
800 MB/s
700 MB/s -
600 MB/s -
500 MB/s -
400 MB/s -
300 MB/s -
200 MB/s -
100 MB/s -

0 MB/s -

780 MB/s 784 MB/s

H Produce

S m Replicate/2

= Consume

1 all
acks

acks=1Mm g TProduce&Replicate D R IIL—FYEDIFIFHYVE->TUL=ICEEH ST .

acks=alllZE&E T HERIL—FYMIKIBIZIETFLTLEST=
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Producert$sEBFa1—=9
« acks=alllzs8E L TProducernf{EtgexBFa1—=24

Throug
hput
600 MB/s

500 MB/s -
400 MB/s -

300 MB/s
200 MB/s
100 MB/s

0 MB/s

batch.size (6 producers) Through
500 put
1,000 MB/s
404 MB/s
MB/? = .i ; 800 MB/s
I 600 MB/s -
i =4 Produce —
+— =l—Replicate/2 400 MB/s -
L ==Consume 200 MB/s -
0 MB/s

128 256 384 512 640 768 896 1,024
KB KB KB KB KB KB KB KB

batch.size

# of producers Through
(2 node total) 823 1OggtMB/S
MB/s

500 800 MB/s
600 MB/s

=—o—Produce I
=li—Replicate/2 400 MBJs
4= Consume — 200 MBI/s
T T T T ! 0 MB/S

6 10 20 30 40

# of producers (2 node total)

HITACHI

Inspire the Next

num.network.threads

863
0z3 MB/s
N e
e e e i A
== Produce
=—Replicate/2
=== Consume

9 10 11 12 13 14 15 16
num.network.threads

& batch.size= 128->512KB . Produce X JL—Fvw k% 404->500 MB/s IZ[A L
> acks=allTl&Record Batcht 4 XhZ1EHOLTIEIDOYI IR ML XERKELLIE=FELBEFF ?

& Producer#= 6->40T. ProduceX JL—v k& 500->823 MB/s I Lt

> 1Producer®p =Y 1—H /Ry IT—HRALYFT2a7ERT 51=. & XK40Producer(80a7)
> acks=allTl&Producer#t(=Broker&Daxy S a ) EEOFTELLN?

& num.network.threads= 3->14T. Produce R JL—FvhkI& 823->863 MB/s IZ&F ML
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@ Consumer®MRSEEDF1—=29 ﬂ,!lﬁ?ﬂ!f

« HB: acks=all T ConsumeRIL—TFvrERXILTS
> Producer@iE{EMSConsumerDZEEF T, VATLEERZE LE-RIL—TyvrEREILT S

( Broker Node )
( ) i
Broker ] S I File System ________ s
i Request Channel { |
o N Sl g LT \ Page cache 1
i y sl Request Queue || q (Mgemory) |
I | Producer |¢m . > | !
quest I I
1 Vi ~ 1
G oL 1/ _socket N\ | == _--' """"""""""" '_""_S'e?:li?eem“ '
i < h Server Responise_Queue Purgatory G
I o < Replica
i Consumer i \~\ —Response | >~ Request | Fetcher B
l‘ _______________________ A \\x\ . J =~ e
. S -

? File System

Replica
Fetcher

"N
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@ Consumer®MRSEEDF1—=29 lﬂﬁlﬁgﬂh

« Fetch)VI XD, DEFI\{H A X ELQPartition A DR KMFGH A XEZEE
«  @Consumer Group®Consumer#izZE &

i G fetch.max.bytes T emax partition fetch.bytes  Throu # of consumers
1,000 MB/s o 1, 000 MB/S 1,000 MB/s Jg?s
800 MB/s - B/s 800 MB/s ttﬁlﬂ:lﬂ*f 800 MB/s =g gt
600 MB/s - 600 MB/s oayimic 763 MB/s 600 MB/s Jg?s
400 MB/s - Prod.uce 400 MB/s AL 400 MB/s =o—Produce -
= Replicate/2 —@— Replicate/2 )
200 MB/s - 200 MB/s P ! —m—Replicate/2
st ___ColiElie 200 MBls == Consume
O MB/s - OMB/s +——————————————  OMBls +—F—————————
50 MB 1,000 M8 1 2 3 4 5 6 7 8 9 10 4 6 8 10 12 14 16 18 20
replica.fetch.response.max.bytes MB MB MB MB MB MB MB MB MB MB # of consumers

max.partition.fetch.bytes

& fetch.max.bytes= 50->1000MB . ConsumeRJL—FvkIE 676->688 MB/s [c&F ML
& max.partition.fetch.bytes= 1->8MBT. ConsumeXJL—7vkI& 688->763 MB/s Ik

& Consumer#{=4->6T. ConsumeXRJL—FvhIE 763->803 MB/s IZ&FmE
= Produce/Replicate/Consume R JL—FYEMRIFIF—FL. P AT LEHAT 803 MB/s%ZERL
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SRATFLEEDLITUVI? AcH!

Inspire the Next

ProducerlZiBINL=La—FK%ConsumerCREE T A3 TOEREZAIE

° Producer—P ehO' fie : 50s

* 1Producer— " 21 | 803MB/s+ 40 Producer3 20MBI/s
« 1Producer— buffer.memory| 1024MB

c Ff=2e" <20 > Producer— — |

PehO% so=|81024MB+ 20MB3 50s

N Send APHK. B e : 100ms
Produce—P e hO % L

Producer Nodel

Producer II

o Producd ¢ 4 ®) —" wm¥fio : 2.5s
acks=all 0 —2" k' »2>. Tfid 5

~ Fetch' ¢ € ®) —" wm¥ fi ° : 150ms ]

Consumer Node
Broker Node
» | Consumer Ip User App
Broker » th

La—FREIMEEAProducers({E1EREZBA T/N\YI7HEES=O. EAHROLA T U(F $9538

Record
generate
thread

La—FEinEEEKafkaD R KR IL—FYR(B0OMB)LLFIZHIZ L. LATo i SHIRE L7488
> La—FE&RZ&o=0IclingermszEOTHRELHINE LN




HITACHI

Inspire the Next

S. F&H
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F+ 8 HITACHI

Inspire the Next

o LTUADRBIL TS — 3> (acks=all) TFEH 803MB/sDRIL—TVEZERK
> FYPI—OFEOEREL,170MB/s) D$370%
> RIL—TYMIEREEELIZETLTEY. 1,000MB/s(BRERH{EDS5% ) FEEDRIFIIFERAL TN

Produce, Replicate/2, Consume AJL—Fw |~

il )
250 MBps

° 9‘_ o By f— g 7“ 0) 7I-: 'f > F oo 04:24 04:25

== Produce == Replicate/2 == Consume

» Producer
batch.size & Producer#i(=BrokeréDaRoS a ) #1804
> Broker

« num.replica.fetchers Zig+7
(f=12LReplica fetcherlZxt9 % PartitionE|V Z THORYIZEE)

» Consumer
« Fetch¥ 4 X &Consumer Group@®Consumer#iZz 1§47
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hHERE. GEZOSBICETIRT HITACH!

« Apache Kafka, Apache ZooKeeperiZ. Apache Software Foundation®¥EE LU FDMNEI=H T 5B B EHEX-IIEIETT,
- Javald. Oracle CorporationR UZDFE1t. BESHDOXELE LUV EOMDEIZHITHEBEIETT,

« HITACHIIZ., %X£&%t BB EROBEEFE-IEEHZEIETT,

s FTOMEHEOESHA. MRBLLERX. ThFhOETOFELLLIZHEFHIETT,
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