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1. AO|O|E -is-preserve-unlink-enabled true 7}Z7} 20| CtS 0} 20| EA|EIL|CE

aws—-shantanclastrecall-aws::*> volume create -vserver kafka svm -volume
kafka fg vol0l -aggregate kafka aggr -size 3500GB -state online -policy
kafka policy -security-style unix -unix-permissions 0777 -junction-path
/kafka fg vol0l -type RW -is-preserve-unlink-enabled true

[Job 32] Job succeeded: Successful
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S2{AH 1:

16@ demo]# kafka-topics bootstrap-server=172.30.0. 1¢ 92,172.30.0.172:9892,172.30.0.188:90
be topic 0 C

or: 2 Configs:

in.insync.repli 'y
Topic: __a_der i 1: @ Leader: as: s5r: 4, Offline:
Topic a_c pic Partiti Leader: 2 ) ¢ [sr: 2,4 Offl
Topic: a_demo_topic Partiti Z Leader: 3 a 2 [5 Offli
Topic: a_demo_topic P 1t 3 Leader: :

S2{AH 2:

emo]# kafka-topics
9¢ --describe --topic
topic TopicId: AwQp aquCG3Q PartitionCount: teplicationFactor: 2
15=1, segment , bytes

3 1

a_demo_topic Parti @ eader: 2 Replicas: 2,2 Isr: 2 Offline:

a_demo_topic Partition: 1 Leader: 3 licas: 3,1 Isr: 3 Offline:

2

—.a_demo_topic Partiti Leader: 1

__a_demo_toplc Partition: 3 Leader:
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./kafka-producer-perf-test.sh --topic  a demo topic --throughput -1
-—-num-records 3000000 --record-size 1024 --producer-props acks=all
bootstrap.servers=172.30.0.160:9092,172.30.0.172:9092,172.30.0.188:9092,
172.30.0.123:9092
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shantanu®shantanc-mac-8 ~ % telnet 172.30.0.160 9092
Trying 172.38.0.
Connected to 172

Escape character 15 "A]°
Fis

Connection closed by foreign host
shantanu@shantanc-mac-8 ~ ¥ telnet 172.38.0.198 9892
7Z2.38.9.198.

Escape character is "A]

. NFSv3 AEZ|X| 288 MESt= Kaftka EHAE I SE5t= 2F XHS
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a. Kafka S2{AE{9] FH|of Chet TIEIMS HRES7| 9/ HOHE X 74 JSONS YARELICHO|
5ol £ B2AAE DE0N FHEIHSLICH)

kafka-reassign-partitions --bootstrap
-server=172.30.0.160:9092,172.30.0.172:9092,172.30.0.188:9092,172.30.
0.123:9092 --broker-list "1,2,3,4" --topics-to-move-json-file
/tmp/topics.json —--generate

b. MMEl xS JSON2 LS| HEE[A}ESLICE. /tmp/reassignment- file.json.

C. &l OE|M et T2 HA= Ch2 B Qs E2|AHEUASLICH

kafka-reassign-partitions --bootstrap
-server=172.30.0.198:9092,172.30.0.163:9092,172.30.0.221:9092,172.30.

0.204:9092 --reassignment-json-file /tmp/reassignment-file.json
—execute

7. e o| 2t2El T H 2 S0 HZF0f| A MA|st £ CHE MEH HA0IAM NFSV3 AEE|X| 282 AEt=
EHAEII H2|M2 0| F HHY| EX0f| RRHE SS/UKXITH, =X El NetApp ONTAP NFSv4.1 AEE|X| EES
ArE2st= 22{AH 12 ST Ql0| XAS Al TS Z{IOZ LIEELICE.

antanu@shantanc-mac-8 ~ % telnet 172.30.0.160 9992
Trying 172.30.9.160.
Connected to 172. 3E.E.lﬁﬂ_
Escape character is "A]°

A [

Connection closed by fore
shantanu®shantanc-mac-8 ~ % telnet 172.30.8.198 9892

eign host.

Trying 172.30.0.198...

telnet: connect to address 172.308.8.198: Connection refused
telnet: Unable to connect to remote host
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broker.id=1

advertised. listeners=PLAINTEXT://172.30.0.185:9092
log.dirs=/mnt/data-1
zookeeper.connect=172.30.0.13:2181,172.30.0.108:2181,172.30.0.253:2181
num.replica. fetchers=8

message.max.bytes=10485760
replica.fetch.max.bytes=10485760
num.network.threads=8
default.replication.factor=3|

replica. lag.time.max.ms=100000000

replica. fetch.max.bytes=1048576

replica. fetch.wait.max.ms=500

num.replica. fetchers=1
replica.high.watermark.checkpoint.interval.ms=5000
fetch.purgatory.purge.interval.requests=1000
producer.purgatory.purge.interval.requests=1000
replica.socket.timeout.ms=30000
replica.socket.receive.buffer.bytes=65536

* OpenMessaging HIX|0}3(OMB) |12 2E 4. Ch2at 22 ArY0| MSEIAELICE f2|= ofzlof 2=
SH YU @SS X[FASLI.

name: 4 producer / 4 consumers on 1 topic
topics: 1

partitionsPerTopic: 100

messageSize: 1024

payloadFile: "payload/payload-1Kb.data"
subscriptionsPerTopic: 1
consumerPerSubscription: 4
producersPerTopic: 4

producerRate: 40000
consumerBacklogSizeGB: @
testDurationMinutes: 5

HAE YHE

1. F 749 Al 22{AHI MMHEROH, 242t nQst HiX|0td S22 AH & 0| U&L|CH
o S AHK 1. NFS 7|8t 71T} S2{AH.
o 2 AE] 2. DAS 7|t 7T 7} 22 AH.

2. OpenMessaging BEE AHZ310] 2t 2 AE{0| M RARRH 2 B817F E2|HEJAELICH

sudo bin/benchmark --drivers driver-kafka/kafka-group-all.yaml
workloads/l-topic-100-partitions-1kb.yaml
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=2 YEE2 R 70%2 39% S7IASLICE otX[2t NFS 2E2|X| HAIEZ ALESHH CPU AHEE0| 26%01IA

38%= 12% ZEMH%LI C}.
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EESH 100,000702] HIA|X[0f| A DAS= NFS 23 AEELH CPU AFEE0| I =&LICL.




O W2 227 3|5

Kafka E277t 39 NetApp NFS AEEZ|X|E MY & -C.’— B3 &7t O WatXICH=s Z % LHHAMSLICE Kafka

S AE0 A ‘='§9-I7} ZESHE 2R, 0| EE27{= SUst HZF IDE 7H% HAHEI HZHZ _'XHE' 7 AGLICE 0
HIAE A E et 1, DAS 7|8t Kafka 22{AE S| 2R SHAEHIL MZ FI7HE 44X H270| M H|0|HE
CHAl £ =38H=0|, Ol AlZHO| B0 A Q5| = EH0|2h= AS YA SLICE NetApp NFS 7|8t Kafka 22 AE 9|
42, uHM| E27{= o|™ 21 CIAEZ|0|M H|0|H E A& i1 M EA FefL|ct.

CE H= NASE t= Kafka 22{AEQ| 2t 1482 HHEL|CT
SHE 2Hd 4 st 1A
7t&71 3.2.3 * 3x s=¢ 2|2 - t2.small

* 371el EZ7{ AMH - i3en.2xlarge
* 1 x J2}IfL} — ¢5n.2xlarge
* 4 x MAKXAH|XF— c5n.2xlarge

* 1 x ¥ Kafka .= = — i3en.2xlarge

DE Lo 2E x| RHELS8.7 O &
NetApp Cloud Volumes ONTAP QIAE A T L= QIAEIA _ M5.2xLarge

Lt 1212 NAS 7|8 Kafka 22{AE{2| OFF|HIME HO{FLIC

AWS Cloud

." Private subnat

Zookeopar [ ] 12 5mall
A A 2
wo mounis for each broker " E.
= 0 B
‘-‘—_—‘R——W E@} F;él R D m&. 2xlarga }
rormanc testing =
H@Q E@s _;j g _i 25068 each
e »
oﬂﬂﬂuaﬂimdusier EE:} FE > D _E
ProducerConsumar swarm — L3 r—_ﬁ“l‘ [] _.
ofn.2darga v S
OPENMESSAGING CLIENTS ] 5. 2dhige

moniforing

13



* Akt M8 MM H¥E[= 3= Zookeeper Y& =S A& 3= Kafka 22{AEYLICE 2t EZ2FH=
HE LIFE S8l NetApp CVO AR A9 Ch = F0] Cieh & 7H2| NFS OH2E X[HES ASLICH

—_

* BL|EZ. Prometheus-Grafana Z&2 ¢
QIAZTEE MAMSID AH|E 24 Qe HIE- 9]

oF F e LB YAREE MY5H7| 218l Of Kafka 22 AE{0f| A
3LE S AHE MEYLICH

* ME. 6712 250GB GP2 AWS-EBS =&0| QIAEH A OFR2E =l tHY - = NetApp Cloud Volumes ONTAP
QUAEARILICE o|2{St 282 ME LIFE Sl 6702 NFS 2 EC = Kafka 22 AH0| ==& LICL

* H27 74, Ol HAE A[O|N 714 7HST 24 F dtLt= Katka EE2AHQLICE CHS2 Kaftka E=70]| CHaK
MEHE] AFARIL|CEH TJ9F replica.lag.time.mx.ms EH L EJ} ISR SE0i|A| SO} 2| X|AHE=XE
25| 20| =2 gfeE MYELICHL S Bt ™A LE AIO|E Mete il ST HE7 ID7L ISR SE0i|A
Hel=e= dAS ,_Jo}I| oS ALCE

broker.id=1

advertised. listeners=PLAINTEXT://172.30.0.185:9892
log.dirs=s/mnt/data-1
zookeeper.connect=172.30.0.13:2161,172.30.6.108: 2181 ,172.320.6.253: 2181
num. replica. fetchers=8

message.max. bytes=10485768

replica, fetch.max.bytes=18485760

num.network. threads=8

default. replication. factor=3

replica, lag. time.max.ms=100022200

replica, fetch.max.bytes=1848576

replica, fetch.wait.max.ms=508

num, replica, fetchers=1
replica.high.watermark.checkpoint. interval.ms=588@
fetch.purgatory.purge.interval. requests=108@
producer.purgatory.purge.interval, requests=1008
replica. socket. timeout.ms=30088

replica.socket. receive.buffer.bytes=65536

HAE HiHZE

=2
1. F 709 fAlet SR AE 7L YL E[JASLIC

° EC2 7|8 g7 S AH.

° NetApp NFS 7|dt &R Z2{AH.
2. Yzl Kafka 22{AEQ LEo SUTH FMES 7HXI Ch7| Kafka ‘== SHLE7F H M E|ASLICE
3. Z 2 AEOM ME ETlo] MY=[AT, ZF HZ2FH0]| 2 110GB2| H|O|E{7t xH{ H&LICE.

> EC2 7|t 22{AE]|. Katka 227 H|0|E{ C|AE2|= CH20f| B ELICt /mnt/data-2 (CFS J2I0A
cluster12| Broker-1[2/Z E{0|H)).

° * NetApp NFS 7|gt 22{AF.* Kafka EE7] H|0|E CAMEE|= NFS X0 Ot2EELICt. /mnt/data
(CHS O-0|A S2{AE29| Broker-1[2EZ E{0[H)).

[roct®ip-172-30-9-185 /]# &f -hT [root#ip-172-38-8-133 S]% of -hT

Filesystem Type Size Used Avoil UseX Mounted on Filesystem Type Size Used Avoll UseX Mounted on

devtmpfs devimpfs 316 @ 316 €% /dev Gevimpfs devispfs 316 @ 316 @% /dev

tmpfs topfs 316 0 3G @% devishm tmpf's topfs 36 0 36 % /dev/shm

tmpfs trpfs 316 65 316 1N Jrun tmpfs trpfs 36 2 M6 18 /ren

trpfs trpfs 316 8 3G 8 Jsyssfalcgroup tmpfs trpfs e @ 3G O /sys/fs/cgroup

Jdew/mvmeBnlp? xfs 106 3,16 7.86 3% / sdev/nmednlpl  Kfs WG 3.6 7,06 3%/
/dev/mmelinl xfs 23T 176 237 1% fent/date-1

trpfs trpfs 6.26 0 6.26  O% Jrun‘user/1000 Joev/mme2nl xfs 2.3 176G 13T 1K /fent/date-I

[root®ip-172-38-0-185 /1¢ tmpfs topfs 6.26 B 6.26 0% Srunfuser/1000
172.39.8.18: /Xofko nfsé 3.5T 1986 34T “MIMI
[root®ip-172-30-8-139 /1§

2 ol &5 st 15 |27t At
4. 2} 2 AE{0f|M Broker-10| Z2E|0| Mgt HE2FH 27 T2 MATJ} A|ZHE|AUSLICH
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5. HEHII ZERE S HEH IPFTA=C)7| EE2FO EX IPE SLtE|YPSLICE 0| = Kafka 22{AE|Q HEF{7}
CEoZ MHEE|7| 20| ZHRFMSLICE

° IP 4. Aofet H2H |PE 7| E2H0]| 1H st} & LIt
° HZ27 ID. O|= 7| E2HO|M FLEE[R}SLICH server.properties.
6. IP 2 Al, TH7| E27{0f| A Kafka AH|ATF A RHE| & LT

7. A0t =, 22HAHQ| WA =E0|M HIO|HE LESH= O Z2|= AlZHE =QI5t7| ff8 MH 25 E/ASLICH

=

xF
=

o

FtEIt H23H 2771 2| otlf O Wt&L|Ct Kafka 22{AE0|M DAS SSDE AtE38t= ZELC} NetApp NFS 28
AEE|X|E AHESIH At HEF L EE S415H= 0| Ze2l= AlZHo| M HE 2o 2 LIEHRELIC 1TBS| FH|
Cllo|E{ofl CHSH DAS 7|8t 2 2{AE S| 57 A|ZH2 4820|111, NetApp-NFS 7|t Kafka 22{AE 2| AR 582
o|gto|AELICE.

EC2 7|8t S{AHE=E MZ2 EZ27 =20 110GB2| H0|E{E M+ =3t= Ol 10=20] ZFX|2H NFS 7|t
S AHE 3R Uof| SHE AZYSLIC ot EC29| DHE|Mof Tigh AH|X} 2T MO| 02! BHH, NFS E2{AE0M=
AH|XF @I M0] O EZA0M =T E AS Z0M 2AHELICE

[2022-10-31 09:39:17,747] INFO [LogLoader partition=test-topic-51R3EWs-
0000-55, dir=/mnt/kafka-data/broker2] Reloading from producer snapshot and
rebuilding producer state from offset 583999 (kafka.log.UnifiedLog$)
[2022-10-31 08:55:55,170] INFO [LogLoader partition=test-topic-gbVsEZg-
0000-8, dir=/mnt/data-1] Loading producer state till offset 0 with message
format version 2 (kafka.log.UnifiedLog$)

DAS 7|8t S AF
1. 8HQ) L == 08:55:53,7300] A|ZHE| A& LICE

12022-10-31 ©08:55:53,661] INFO Setting -D jdk.tls.rejectClientInitiatedRenegotia
[2022-10-31 08:55:53,727] INFO Registered signal handlers for TERM, INT, HUP (ory
[2022-10-31 08:55:53,730] INFO starting (kafka.server.KafkaServer)

[2022-10-31 08:55:53,730] INFO Connecting to zookeeper on 172.30.0.17:2181,172.3!
[?20272-10-31 AR:858:82 7881 TNFN [7nnKeenerllient Kafka caruverl Tnitializina a new

U b WM

2. 40|E] X+=E T2 M A= 09:05:24,86001 B2 ASLICE 110GBL| CIO|EIE X2|Sh= O &f 1020]

b e=|e

[2822-10-31 @9:;05:24,860] INFO [ReplicaFetcherManager on broker 1] Removed fetcher for
partitions HashSet(test-topic-qbVsEZg-8080-95, test-topic-qbVsEZg-@0800-5,
test-topic-qbVsEZg-80@80-41, test-topic-qbVsEZg-0080-23, test-topic-qbVsEZg-0000-11,
test-topic-qbVsEZg-@@80-47, test-topic-qbVsEZg-@8@0-83, test-topic-gqbVsEZg-9008-35,
test-topic-qbVsEZg-@@88-89, test-topic-qbVsEZg-0000-71, gggg-tupic-quEEZQ-BHBE-Ea,|
test-topic-qbVsEZg-@88@80-29, test-topic-gbVsEZg-00808-59, test-topic-qbVsEZg-0080-77,
test-topic-qbVsEZg-0000-65, test-topic-qbVsEZg-0808-17)
(kafka.server.ReplicaFetcherManager)
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NFS 7|4t E2{AH

1.

2

A

Kﬁ@%ﬂﬁﬂﬂﬁ%ﬂﬂﬁ%%

S2{AE{0|A AT 2Ol
SRS S o & YL,

16

P L

[2022-10-31
[2022-10-31
[2022-10-31
[2022-10-31
[2022-10-31
[2022-18-31

[2022-10-31
17027-10-21

Do~ on bW N

e - == 09:39:17,

HIOJE M7 T2 A&

2130 A|ZE[JSLICE AZF 270 ohF2 Of2H0]| 2= HEAIE[0f JASLICE

I R R |

09:39:17,142]
09:39:17,211]
©99:39:17,213]
09:39:17,214]
99:39:17,238]
©9:39:17,244]

09:39:17,244]
na-20:17 2441

——

INFO
INFO
INFO
INFO
INFO
INFO

INFO
TNFN

R e L I B e R I R i R R Tt

Setting -D jdk.tls. re]ectCllentInltlatedRenegot1at1
Registered signal handlers for TERM, INT, HUP (org.
starting (kafka.server.KafkaServer)

Connecting to zookeeper on 172.30.0.22:2181,172.30.
[ZooKeeperClient Kafka server] Initializing a new s
Client environment:zookeeper.version=3.6.3—6401eda

Client environment:host.name=ip-172-30-0-110.ec2.1in
flient enuviranment:siava_verceinn=11_0_17 (arn_anarhe

= 09:42:29,1150]| Z2=|USLICE 110GB2| H|O|E{E X 2|st= O] 2F 320| ZT &L

i2022—10-31 99:42:25111;5] INFO {Groupﬁetadgtaﬁanager brokerId=1] Finished loading offsets

and group metadata from

__consumer_offsets-20 in 28478 milliseconds for epoch 3, of which

28478 milliseconds was spent in the scheduler.
(kafka.coordinator.group.GroupMetadataManager)

°f 1TB2| HIO|HE H1 A= EZ7{0] t3f] HIAES g5t Z1f, DASS| 32 °f 48&, NFS2| 22 3&20|
e Zoff LHEHL IS LICE

A GLCH Bo= 02

50 minutes

40 minutes

30 mimies

20 minutes

10 minutes

0 minutes

AEEX 284

Time Taken for broker Recovery

DAS Based Cluster

MFS Based Cluster

e ——

110GE

1100GB

Data loaded on the broker

NetApp ONTAP Sl Z2H|XE[A7| IHZ0 ONTAP 2| 2= AEZ|X| 284

7158 A8 4 U SLICE 0]= Cloud Volumes ONTAP 0Off Z2H| XY=l NFS AEE|X|E AR50 Kafka
HO|E{E MASIH E|AEE|AUSLICE ONTAP 7| SO 2 QI8 Aretst 27F ZkA Tt



BE Lo 2F HA|
NetApp Cloud Volumes ONTAP QIAEA

* 3Ixs=¥ 2|2l - t2.small
* 371el EZ7{ AMH - i3en.2xlarge
* 1 x J2}OtLt - c5n.2xlarge

* 4 x MAKXAH|Xt— c5n.2xlarge *

RHEL8.7 0|2

T L& QIARA _ M5.2xLarge

CHE 22 NAS 7|4 Kafka 22{2E{2] OF7|HINE HOFLICH.

H AWS Cloud

F‘ Private subnet

Zookeepar [

wo maunts for each broker

] 23mai

moniforing

S 2wiingy

*
s 6l
al [
| '\k‘_,__w Eﬁ‘éig =t — U m&. 2xlarge
— @0 0
> —;vf_é‘\ A D
mﬂﬂﬂﬂﬂimdusler E:E:} Té'\ | D
. it ;].,_p F-. \
Fmﬁm ] = E"I
OFPENMESSAGING CLIENTS J

w
=)
h

250GB each

T

AAFSHLICEH 2|2 M8 MHOl|IM AME|= 31 E Zookeeper AAHE 1}
At%aﬂ*l-ltt. 2t H2= 18 LIF% S5}l NetApp CVO QA A £

XHE # AASLIT.

* BLEHE. fE|= Prometheus Grafana E,P%

=

* X% 22|= 6719| 250GB GP2 AWS-EBS 25
=0

=

ONTAP ABAZ ALERSLICE Of2{st =
CEEASLICH

9

SHH 3= Kafka 22{AEHE
Ch 2 E0] et = 7He] NFS OHRE

FHe LEE A EUSELICE /I 2EE WHEsHI| 2l 0]

%

£ Sl 6712 NFS 22 Kafka

ME Lo 3= 22AEE AEYSELICL

AEIAO| OFREE EHY == NetApp Cloud Volumes
L

S AH0|
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* 74, Ol HIAE MHoM o 7t58t R4& Kafka E2HASLICE

UAL ZoM = L=S oliFEoH WML =2 MElFdE SEE = QA YSLICL U MY 2842 ARE
AZAM X EIEIMu L|Ct.

B AE W

1. 7tZ7} 22AEE 20 AZ = A0l 2t XS = SLICH
2. 22{AE0|M = OpenMessaging HIX|0M =1 E AtE3s0] 2F 350GB2| H|0|E{ 7t MM | R &LICH

3. Xt H5t7t 2tR =l = ONTAP System Manager®t CLIE A28t AEZ|X| 28 £

FEF

[

=
OMB =75 AFESt0 MY H0|E 9 22 ME e HIE0[ 1.70:1= 2 33%2| 2t Bt 2t HISLICH
Ch2 JZM & =+ AR0|, WdE E1|0IE17f A83t= =2|™ 37H2 420.3GBO| 12, H|O|EE E25t= O AL E

=2 37t2 281.7GBYELILCL.

VMDISK Set Media Cost
263 GiB 644 GiB

USED AND RESERVED AVAILABLE

0% 1% 20% 30% 40% 50% B0% T0% ED% 30% 100%

1.7 to 1 Data Reduction
420 GiB logical used

LT

aggrl
263 GiB 644 GiB
USED AND RESERVED AVAILABLE
0% 25% 50% T5% 100%

1.7 to 1 Data Reduction
420 GiB logical used

I0PS: 3 | Latency: 1.00 ms

Throughput: 0.22 MB/s

0 Bytes
S53Bucket
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shantanuCV0instancenew: :> df -h -S

Warning: The "-S" parameter is deprecated and may be removed in a future release. To show the efficiency ratio use "aggr show-efficiency"”

command.
Filesystem used total-saved %total -saved deduplicated %deduplicated compressed %compressed Vserver
/vol/vole/ 7319MB % % @B @% shantanuCv0instancenew-@1
/vol/kafka_vol/ 281GB 33% 33% B 0% svm_shantanuCVOinstancenew
/val/svm_shantanuCV0instancenew_root/

660KB % % ] 0% svm_shantanuCVOinstancenew
3 entries were displayed.

Name of the Aggregate: aggrl
Node where Aggregate Resides: shantanuCVOinstancenew-@1
Total Storage Efficiency Ratio: 1.70:1
Total Data Reduction Efficiency Ratio Without Snapshots: 1.70:1
Total Data Reduction Efficiency Ratio without snapshots and flexclones: 1.70:1
Logical Space Used for ALl Volumes: 420.3GB
Physical Space Used for ALl Volumes: 281.7GB

AWSO|Me| B 7 S AF

NetApp NFSO|| AE2|X| AZ0| EFMEl Katka 22 AEQ] M50 AWS 222 E0IM
HIX[OPD [ RS LICEH HIX|O0PY A= O MAMol| AFE 0] JELICE

NetApp Cloud Volumes ONTAP (117}274 & 3! tHY - E)S A2 AWS 22t E9|
Kafka

| ozl Kafka 22 A= AWS 222 E0M 45 HX[ORIYSLIC

NetApp Cloud Volumes ONTAP (HA 40
AT,

CHS M0 A= Of HIX|OFIof Chat

ARH 4F
CHS E= NASE AI&%t= Kafka 22{AHQ| & 78S HoO{FELICH
EAE Y 2L oE 1y
7tZ74 3.2.3 * 3xs=¥ #2[Q - t2.small
* 3719] E2H MH - i3en.2xlarge
* 1 x J2tIfLt — ¢5n.2xlarge
* 4 x ‘YLK 2AH|X} — c5n.2xlarge *
DE Lo 2 KK RHELS8.6
NetApp Cloud Volumes ONTAP QIAE A HA % QIAEA _m5dn.12xLarge x 2.eE £ L=

QIAEIA - m5dn.12xLarge x 1= E

NetApp S2{AE =& ONTAP 24

1. Cloud Volumes ONTAP HA 42| 22 2t AER|X| ZHEE2 A 2Zf TA0f 3712 20| U= 2712 HAE
MM ESLICH T Cloud Volumes ONTAP =29 $ XA S 67He 2522 MAMBHL|CT
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aggr3

EBS Allocated Capacity: 50578 AWS Disk Size:

EBS Used Capacity: 298.21 GB Underlying AWS Capacity:
Volumes: 3 ~ Encryption Type:
kafka_aggr3_vol1 (178}
Home Node:

kafka_aggr3_vol2 (1 TB)
Provisioned IOPS:
kafka_aggr3 vol3 (178}

AWS Disks: 8 v
State: online
Underlying AWS Tier: Provisioned |OPS SSD (io1)

278

1278

kafka_nfs_cve_hat-01

80000

aggr2

aggr22

EBS Allocated Capacity; 67378

AWS Disk Size: 278

EBS Used Capacity: 280.95GB Underlying AWS Capacity: 16TB
Volumes: 3 A Encryption Type:
kafka_aggr22_vol1 (1 TB)
Home Node: kafka_nfs_cvo_ha1-02
kafka_aggr22_vol2 (1 TB)
Provisioned IOPS: 20000
kafka_aggr22_vol3 (1 TB)
AWS Disks: 8 v
State: online
Underlying AWS Tier: Provisioned |OPS SSD (io1)
Close
AWS Disk Size: 2TB
Underlying AWS Capacity: 6TB

Encryption Type:

Home Node:

Provisioned |OPS:

kafka_nfs_cvo_sn-01

80000

EBS Allocated Capacity: 5327TB
EBS Used Capacity: 209.90 GB
Volumes: 6 ”~
kafka_aggr2 vol2 (1 TB)
kafka_aggr2 vol3 (1 TB)
kafka_aggr2 _vol4 (1 TB)
AWS Disks: 4 v
State: online
Underlying AWS Tier: Provisioned IOPS SSD (io1)

Close

2 U2 HEHI HsE
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WW

O ¢ © 4 =
i Information

. Support registration

& 3 0 8 clOUCMENSGE D CMICVO- IEEUFTEE

* Bockmaris 1 orsche B oooy computer. B siock B3 perl 3 tody buiting W00 BN heeantha BN pecacral B3
|l 53 Storage Classes : - B

TINetApp  BiueXP
B License

- @j kafka_nfs_cvo_ha? sige avatasiiey zone
# Change instance -
Volumes HA Status Cost Replications
v

v

@ Delete *D Write Speed

- Norrmal

b3

¥ Advanced Daita s wrritten directly to disk, reducing the likelhood of data fass in the event of an unplanned system outage
al

. H]sn.

% Ta Dt is bulfered in memory before it [ written to ik, whith provides faster wiite performance. Due to this cachn
oy p 4

there is the petential for data loss in the event of an unplanned system outage.

“ Cancel

< CIFS setup HE s seped
©@ Configuration backups
* Setpassword

£ Advanced allocation

3. ONTAP NVRAM IOPS7} 4 =LCH= HE LB 2 Cloud Volumes ONTAP £2E 2£09| |OPSE 2350902
HZAMSLICE Cloud Volumes ONTAP 2| RE £58 LC|A3 37|= 47GBRIL|CE. L2 ONTAP HHE2 HA NS
1ot 20|, ST CHADF HY =0l HEELICE
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22

statistics start -object vnvram -instance vnvram
backing store iops -sample-id sample 555
kafka nfs cvo hal::*> statistics show -sample-id
Object: vnvram
Instance: vnvram
Start-time: 1/18/2023 18:03:11
End-time: 1/18/2023 18:03:13
Elapsed-time: 2s
Scope: kafka nfs cvo hal-01
Counter

backing store iops
Object: vnvram
Instance: vnvram
Start-time: 1/18/2023 18:03:11
End-time: 1/18/2023 18:03:13
Elapsed-time: 2s
Scope: kafka nfs cvo hal-02
Counter

backing store iops
2 entries were displayed.
kafka nfs cvo hal::*>

—counter

sample 555



Volumes (1/1)

Modify valume

Q Search |
f"_"f-‘_l_‘-_' melD = _‘i'?_'_ 023c98a39e5392184 | [ Clear filters
Name % | Volume ID v | Type ¥ Size v | 10PS ¥ | Throughput ¥
l boot:kafka_nfs_cvo_hal vol-023c9B8a39e599a184 iel 47 GiB Create volume
]

Create snapshot

Create snapshot lifecycle policy

EC2 » Volumes » wvol-D23c98235e595a184 3 Modify volume

Modify volume .

Modify thie type. size, and performance of an EBS volume. Detach volume

Force detach volume
Volume details Manage auto-enabled 1/O

Manage ta
Volume 10 anagetags

3 wol-023c9823%059% 184 (boot:kafka_nis_cvo_hal)

Volume type Iafa
Pravisioned (0P S50 (ie1) ¥

Size (GiB) tnfo
47

Mirc 4 Gill, Max 16384 Gill. The value munt be an integer
10P5 info

2350

#ir: 100 IOPS, Mas: 2550 105 fup to 50 K075 per Gill)

CHS 22 NAS 7|4 Kafka 22{2E{2] OF7|HIM S HOFLICH.

© AIAMEILICEH 22| M2 MHO|M A3ME|= 35 Zookeeper 2421 EH 3= Kafka 22{AEHE
AMEJMESLICH 2t EEHE M E LIFE Sl Cloud Volumes ONTAP QIAE A Q| £t E&0i CHSH = 7H2S| NFS
OF2E X|™E 7t &LICE

* HL|E{3. 22|= Prometheus-Grafana Z&S ?l8ll & 72| LEE AISYELICE. HIAZEE MH517| /81 Of
Kafka 2HAEO|M QIZEE MEstD AH|Y £ U= HEQ| 3 E SHAHE ALSMSLICH

s XMz 22| QAR A OF2EEl 6TB GP3 AWS-EBS 22 1717t = HA 4 Cloud Volumes ONTAP
OIAEIAE AIREHALICH O3 C}2 222 NFS T &l Kafka E27 2 E LR ELICL

O =3 =

il HJHI
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OpenMessage HX|0t2 74

1. O L2 NFS 852 flsiiA= NFS At NFS 2210 E ALo|of O B2 HIER3 HZO| €3], 0|=
nconnectE AFESI] MAT 4 JASL|CE CHS HHS A0 nconnect MO E HZF{ L E0f| NFS =282
Or2EgLC,
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[root@ip-172-30-0-121 ~]# cat /etc/fstab
UUID=eaalf38e-de0f-4ed5-a5b5-2fa9db43bb38/xfsdefaults00
/dev/nvmelnl /mnt/data-1 xfs defaults,noatime,nodiscard 0 0
/dev/nvme2nl /mnt/data-2 xfs defaults,noatime,nodiscard 0 0
172.30.0.233:/kafka aggr3 voll /kafka aggr3 voll nfs
defaults, nconnect=16 0 O

172.30.0.233:/kafka aggr3 vol2 /kafka aggr3 vol2 nfs
defaults, nconnect=16 0 O

172.30.0.233:/kafka aggr3 vol3 /kafka aggr3 vol3 nfs
defaults,nconnect=16 0 O

172.30.0.242:/kafka aggr22 voll /kafka aggr22 voll nfs
defaults, nconnect=16 0 O

172.30.0.242:/kafka aggr22 vol2 /kafka aggr22 vol2 nfs
defaults, nconnect=16 0 0

172.30.0.242:/kafka aggr22 vol3 /kafka aggr22 vol3 nfs
defaults,nconnect=16 0 O

[root@Rip-172-30-0-121 ~]# mount -a

[root@ip-172-30-0-121 ~]# df -h

Filesystem Size Used Avail Use% Mounted on
devtmpfs 31G 0 31G 0% /dev

tmpfs 31G 249M 31G 1% /run

tmpfs 31G 0 31G 0% /sys/fs/cgroup
/dev/nvmeOnlp2 106G 2.8G 7.2G 28% /

/dev/nvmelnl 2.3T 248G 2.1T 11% /mnt/data-1
/dev/nvme2nl 2.3T 245G 2.1T 11% /mnt/data-2
172.30.0.233:/kafka _aggr3 voll 1.0T 12G 1013G 2% /kafka aggr3 voll
172.30.0.233:/kafka aggr3 vol2 1.0T 5.5G 1019G % /kafka aggr3 vol2
172.30.0.233:/kafka aggr3 vol3 1.0T 8.9G 1016G % /kafka aggr3 vol3
172.30.0.242:/kafka aggr22 voll 1.0T 7.3G 1017G %

/kafka aggr22 voll

172.30.0.242:/kafka aggr22 vol2 1.0T 6.9G 1018G 1%

/kafka aggr22 vol2

172.30.0.242:/kafka _aggr22 vol3 1.0T 5.9G 1019G 1%

/kafka aggr22 vol3

tmpfs 6.2G 0 6.2G 0% /run/user/1000

[root@ip-172-30-0-121 ~1#

2. Cloud Volumes ONTAP Of| A HEQI3 HZS 20ISHH| Q. CHS ONTAP H&E 2 tHl Cloud Volumes ONTAP
L EO|M AFREIL|CH 5SS EHA|= Cloud Volumes ONTAP HA Mol = MEEIL|CT,

Last login time: 1/20/2023 00:16:29

kafka nfs cvo sn::> network connections active show -service nfs*
-fields remote-host

node cid vserver remote-host
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kafka nfs cvo sn-01
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svm kafka nfs cvo sn
svm_kafka nfs cvo sn
svm kafka nfs cvo sn
svm _kafka nfs cvo sn
svm_kafka nfs cvo sn
svm kafka nfs cvo sn
svm kafka nfs cvo sn
svm_kafka nfs cvo sn
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svm_kafka nfs cvo sn
svm kafka nfs cvo sn
svmm kafka nfs cvo sn
svm_kafka nfs cvo sn
svm kafka nfs cvo sn
svim _kafka nfs cvo sn
svm kafka nfs cvo sn
svm kafka nfs cvo sn
svm_ kafka nfs cvo sn
svm kafka nfs cvo sn
svm kafka nfs cvo sn
svm_kafka nfs cvo sn
svm kafka nfs cvo sn
svm kafka nfs cvo sn
svm_kafka nfs cvo sn
svm kafka nfs cvo sn
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svm_kafka nfs cvo sn
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kafka nfs cvo sn-01 2315762678 svm kafka nfs cvo sn 172.30.0.223
kafka nfs cvo sn-01 2315762679 svm kafka nfs cvo sn 172.30.0.223
48 entries were displayed.

kafka nfs cvo sn::>

. R2|= C29| FIEIIE AFEELICt server.properties Cloud Volumes ONTAP HA & 0f CHst 2= Kafka
|

HZ7H0|A. 202 10g.dirs 2 x7|‘|°“:||'l:|’ Faots BESAtel ZFIHCIED, LIHX| 23542 SIHQISO0
SEXMOZ FFELICH EZFH19 B log.dirs &2 LS Z&LICE

[root@ip-172-30-0-121 ~]1# cat /opt/kafka/config/server.properties
broker.id=0

advertised.listeners=PLAINTEXT://172.30.0.121:9092
#log.dirs=/mnt/data-1/d1l, /mnt/data-1/d2, /mnt/data-1/d3, /mnt/data-
2/dl, /mnt/data-2/d2, /mnt/data-2/d3

log.dirs=/kafka aggr3 voll/brokerl, /kafka aggr3 vol2/brokerl, /kafka aggr
3 vol3/brokerl, /kafka aggr22 voll/brokerl, /kafka aggr22 vol2/brokerl, /ka
fka aggr22 vol3/brokerl
zookeeper.connect=172.30.0.12:2181,172.30.0.30:2181,172.30.0.178:2181
num.network.threads=64

num.io.threads=64

socket.send.buffer.bytes=102400

socket.receive.buffer.bytes=102400

socket.request.max.bytes=104857600

num.partitions=1

num.recovery.threads.per.data.dir=1
offsets.topic.replication.factor=1
transaction.state.log.replication.factor=1
transaction.state.log.min.isr=1

replica.fetch.max.bytes=524288000

background. threads=20

num.replica.alter.log.dirs.threads=40

num.replica.fetchers=20

[root@ip-172-30-0-121 ~1#

°c HEH29| A2 log.dirs Mt 7tX|= Cha2t Z&LICH

log.dirs=/kafka aggr3 voll/broker2,/kafka aggr3 vol2/broker2,/kafka a
ggr3 vol3/broker2, /kafka aggr22 voll/broker2, /kafka aggr22 vol2/broke
r2,/kafka _aggr22 vol3/broker?2

° H27{39] 8% log.dirs Mt 7HX|= Ch3 2t Z2&LICH
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log.dirs=/kafka aggr3 voll/broker3, /kafka aggr3 vol2/broker3, /kafka a
ggr3 vol3/broker3, /kafka aggr22 voll/broker3, /kafka aggr22 vol2/broke
r3,/kafka aggr22 vol3/broker3

4. £+ Cloud Volumes ONTAP ‘==2| A2 Kafka servers.properties Cloud Volumes ONTAP HA 2]
ZR2t SYUSHK|T 10g.dirs XA

c HEH12| A2 log.dirs af2 Ct21t Z&LIC.

log.dirs=/kafka aggr2 voll/brokerl,/kafka aggr2 vol2/brokerl,/kafka a
ggr2 vol3/brokerl, /kafka aggr2 vold/brokerl, /kafka aggr2 vol5/brokerl
, /kafka aggr2 volé6/brokerl

o HEF{29| AR 1og.dirs U2 LSt Z&LICEH

log.dirs=/kafka aggr2 voll/broker2,/kafka aggr2 vol2/broker2,/kafka a
ggr2 vol3/broker2, /kafka aggr2 vold/broker2, /kafka aggr2 vol5/broker?2
,/kafka aggr2 vol6/broker2

° H2739] ER log.dirs Mt 7HK|= CHEat ZEL Lt

log.dirs=/kafka aggr2 voll/broker3,/kafka aggr2 vol2/broker3,/kafka a
ggr2 vol3/broker3, /kafka aggr2 vold4/broker3, /kafka aggr2 vol5/broker3
,/kafka aggr2 vol6/broker3

5. OMB2| &Y £ot=ChZ $HO=E AHELICL (/opt/benchmark/workloads/l-topic-100-
partitions-1lkb.yaml) .

topics: 4
partitionsPerTopic: 100
messageSize: 32768
useRandomizedPayloads: true
randomBytesRatio: 0.5
randomizedPayloadPoolSize: 100
subscriptionsPerTopic: 1
consumerPerSubscription: 80
producersPerTopic: 40
producerRate: 1000000
consumerBacklogSizeGB: 0

testDurationMinutes: 5

28



|

2tE messageSize 2t AFE AR[OICHCHE 4= ASLICE H5 HIAEN M= 3KE AFSUSLIC.

22|= OMB2| Sync2t ThroughputO|2t= 5 7tX| E2I0|HE AHE5I0] Kafka 22{AE MM 2t 2=
MEMESLICE

° S7|2t EBIO|H £40| AFH2E[= yaml IHY 2 CHE 3t Z&LICH (/opt/benchmark/driver-

kafka/kafka-sync.yaml) :

name: Kafka
driverClass:
io.openmessaging.benchmark.driver.kafka.KafkaBenchmarkDriver
# Kafka client-specific configuration
replicationFactor: 3
topicConfig: |

min.insync.replicas=2

flush.messages=1

flush.ms=0

commonConfig: |

bootstrap.servers=172.30.0.121:9092,172.30.0.72:9092,172.30.0.223:909
2
producerConfig: |
acks=all
linger.ms=1
batch.size=1048576
consumerConfig: |
auto.offset.reset=earliest
enable.auto.commit=false
max.partition.fetch.bytes=10485760

° Throughput E20|H{ £40f| AFEE|= yaml T2 CS2t ZELICEH (/opt/benchmark/driver-
kafka/kafka-throughput.yaml) :
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name: Kafka
driverClass:
io.openmessaging.benchmark.driver.kafka.KafkaBenchmarkDriver
# Kafka client-specific configuration
replicationFactor: 3
topicConfig: |
min.insync.replicas=2
commonConfig: |

bootstrap.servers=172.30.0.121:9092,172.30.0.72:9092,172.30.0.223:909
2

default.api.timeout.ms=1200000
request.timeout.ms=1200000
producerConfig: |
acks=all
linger.ms=1
batch.size=1048576
consumerConfig: |
auto.offset.reset=earliest
enable.auto.commit=false
max.partition.fetch.bytes=10485760

HAE HHE

1. Terraform@} AnsibleS AF23510] Q[0f| M=l A0 2} Kafka 22| AE 7t T2H| XY E|ASLICE Terraform
Kafka 22{AHE AWS QUAHAE ALE5I0] QIZELE 155k= | AHEE|1 Ansible2 ST QAR A0 Kafka
SHAHE AXTLCE

2. 2lofl HHE I ZE 43t Sync E2H0|HE AFE3I0{ OMB Y3 ZE7t ER[AEASLICH

Sudo bin/benchmark —-drivers driver-kafka/kafka- sync.yaml workloads/1-
topic-100-partitions-1kb.yaml

3. Yt 2 Bt 1M S A= Throughput E2HO|H 2 B CHE & 23517 ER|AHE|USLICE.

sudo bin/benchmark -drivers driver-kafka/kafka-throughput.yaml
workloads/1l-topic-100-partitions-1kb.yaml

o

H

r

NFSO|lM H&lE|= Kafka QAAE A9 53 #IX[OHSL7| 2t AIZES WHSH| flol = 7HX| fH2| E2t0[HIt

M
o
AMEEIA '—l'if C 2o Zte| Xjo|F2 21 Z2{Al HEYLIC

>~

30



Cloud Volumes ONTAP HA 49| Z:

A A |

[

+ Sync S20|H{0f A XISE O A
HAd |

* Throughput =2t0|HH0i| CHaH A4 ERSEIES

£t Cloud Volumes ONTAP LE2| 2R

* Sync E2I0[HO|M X|EHO 2 MMEl £ K2
* Throughput E2}0[HOIA MM El & K 2|2 Z|cH

= M2|2k ~1236MBps.
A|CH ~1412MBps.

2 ~ 1962MBps.
~1660MBps

Sync E2I0|HE 27t CIAT0| FA| FHA R EE L2HE K222 Madd £ = BHHE, Throughput E2H0[H &=
2O YO R C|A ST AHBE| B2 K220 FSELICE.
Ol2{gt M2[& +X[= FO{XI AWS #40f Cholf MEELICE O 22 8450| B0 32 QIAHA RIS &stn
S ME|HES O =2 = USLICL B HEIE* = S Srs MUK K2 AHIX K5 22 AYL(CE
CVO — HA Pair : Throughput driver CVO — HA Pair : Sync driver
(Higher is better) (Higher is better)
600 1413 A 1283 1338
1400 1200
e g
&
= 800 670 706 670 706 E .
i o0 g 50
@ 400 < 400
200 200
0 o
Producer Rate Consumer rate Total rate Producer Rate Consumer rabe Total rate
WEC2 - Throughput = CVD - HA - Throughtput mECZ- syncdriver  ®CWO - HA - Sync
CVO - Single Node : Throughput driver CVO - Single Node : Sync driver
(Higher is better) (Higher is better)
1800 1650 2500
1600
o — 2000 1962
9 1200 o
% 1000 820 830 % i 1263
T 800 670 570 £ amen 981
5 = g 652 512
400 SO0
: il
i} o
Producer Rate Consumer rate Total rate Producer Rate Consumer rabe Total rate
WEC2 - Throughput  ®mCVD - SN - Throughput | W EC2- sync driver @ COV0 - 5N - 5YNC
XE|Zo|Lt 7|2 EBtO|H HIX|OHY S £l M= HIEA| MEA H2[2E 2elshH L.
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Performance

3
Hour Day Week Month Year
Latency 2.99 ms
4
2
o L A
19:00 19:15 1930 19:45
IOPS 32.16k
75k
S0k
25k
0
19:00 19:15 19:30 19:45
Throughput 1,906.55 MB/s
Ak
2k
0
19:00 19:15 19:30 19:45

AWS FSx ONTAP 2| M5 Jlle & AS

o

NetApp NFSO|| AE2|X| A|Z0| ZAHEl Kafka 22{AE = AWS FSx ONTAP O|AM MsS
HIX|OFZ A SLICH HIX|O0EY At CHS Aldof| EEo JASLICE

a 71—
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AWS FSx ONTAP 2| Apache Kafka

HES3 T A|AR(NFS)2 CHEFS| CIO|HE XMEdts ol E2| AHEk|= HIESR 3 ot A|A-YLICH tHREE 9

Z X 0f| M= Apache Kafka®t 22 2E2|Y OfE2|#[0| S Salf HIO|E7} Hdkl= 37t HE s0{Lt ASLIC
ol2{et 2ol = 2t d, W2 X[ Az, &[4 *EEIII JsE #AE Y IZ1I0IE1 =& OF7|EIXN 7t R fL|Ct.
M7t EME K s n A% JhsEt S Hastew & M2sn A0l Hofut olmaist Hah |t

Kafkas AA4 POSIX =2t It A|ARIO|A RHESSHH IHY ZHAS X 2(6t7| Ioh s ThY A|ARI| 2| =5}HX| L
NFSv3 I} A|AEI0|| O|0|E{E XZESt= AR Kafka 227 NFS 2210|HE = XFSLE Ext42t 22 22 mpel
ANARD CHEA DhY XA S s M 4 QIELICE 23t G| 2= NFS Silly 0|12 HE 2 Qlel 22 AE{E gxein
OIE|ME MHEYE I Kafka 2277t AT{st= ARt ASLICE 0|21 2tX|E i ZsH7| 2IsH NetApp LE &4
Linux NFS 220|HEE AH|0|ESI $x RHELS.7, RHELO.10|A 2O =Z A% 4= Ql= HA AlSS
HME2MOM, $IXH FSx ONTAP ZUIZ|A QI ONTAP 9.12.10| A X[ ElL|C}.

Amazon FSx ONTAP 22t E0j| A 2tHSHA| 2he| el 2HE JtsoHH Hs0| S0t NFS IHY A|ARIZ XS efLCt,
FSx ONTAP 2| Kafka C|O|E{= CHZFO| E|0|E1E HEIor" LH’éEz EWEE hatEl £ JAELICEH NFSE
ZQstn 2IZtst O|O|E| MEO| Cist S ZEA AEZ|X| 22| 8 H0|H ESE H3 gLt

olzfet FEl 7153 Sl AWS .T'_ H2 AWS ZFE MH|AO|AM Kafka AIEEE MY I FSx ONTAP 2| 0| S
2get & ASLICL o[2{¢t O|F 2 CrE1t ZELICE * CPU AF2EE £ I/0 th7| AlZtS E-LICE * Kafka EZ2H
=7 AZHo| i wHELICE *'il“"f nEYd. &AYY A 45 . *LE 0|8 7t #9 0|18 7t5. *HIO|H E=.

AWS FSx ONTAP 2| A5 7l 8l HAS

NetApp NFSOf| 2E2[X| #|Z0| Bl Kafka 22| AE Q| §&50] AWS S2HRE0f|A HIX|OHIE[RASLIC. #HX|0H
Atell= CHE Mol 2B &0 ASLICEH

| === I )

AWS FSx ONTAP 9| 7tZ7}

AWS FSx ONTAP EfMliEl Kafka 22 AEH = AWS 222 E0M IS HIX|OFRZIYELIT tHE MM0M= o]
HIX|0pZ 0l chHal 2E Lt

SHZ ALY 2r =2E 74
7tmZ7t3.2.3 * 3xS=¥ 222! - t2.small
* 371el EZ7{ AMH - i3en.2xlarge
* 1 x J2}OtLt — c5n.2xlarge
* 4 x MAKXAH|XF— c5n.2xlarge *
PE Lo 2F HH RHELS.6
AWS FSx ONTAP 4GB/ X2|Z1t 160000 IOPSE = CHE AZ

NetApp FSx ONTAP &%

1. X7| HIAEE 2[dll 2TB 221 2GB/Z N2|ZFS 28 40000 IOPSE ZHE FSx ONTAP It A|AHIS

S ASLICE
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[root@ip-172-31-33-69 ~]# aws fsx create-file-system --region us-east-2
--storage-capacity 2048 --subnet-ids <desired subnet 1> subnet-<desired
subnet 2> --file-system-type ONTAP --ontap-configuration
DeploymentType=MULTI AZ HA 1,ThroughputCapacity=2048,PreferredSubnetId=<
desired primary subnet>, FsxAdminPassword=<new

password>, DiskIopsConfiguration="{Mode=USER PROVISIONED, Iops=40000"}

22|9| G0l AWS CLIS S FSx ONTAP HYZILICt Lo utat AFE Xt $H0lN B2
X oot BHLICF FSx ONTAP AWS 2&2 5otz % 222t 4 /002 HHE ¢l2is
HHE 22 RIBELIC

FSx ONTAP 0| E|AE XI‘E'.(US-East-1)°I 2|2 2GB/x THY A[AEINA Sd 7%6._ Z|CH IOPSE= 80,000
iops@IL|CH. FSx ONTAP It A|AEIO| £ || |OPSE 160,000 IOPSO|H, O|= rAst2{e 4GB/ES| Ha)2
B 7t HRBLICE 0|0l CHBHA = O] EAML| R0 MHESHUSL|CE

FSx ONTAP &5 Aol CHeh XpA[et LIE2 O7|0l A AWS FSx ONTAP 2EME HZESHAN K.
https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/performance.html .

FSx "create-file-system"0f| Ciet XtA|SE HHEE A 22 070 A 2ele &~ JSLICE
https://docs.aws.amazon.com/cli/latest/reference/fsx/create-file-system.html

OIS S0, KMS 7|7t X FE[X| g2 R AEEl= 7|2 AWS FSx OrAH 7| tid EF KMS 7|2 X|Ze +=
ALt

2. FSx ONTAP T2 A|AEIS M5t SO LS} 20| TR AJARIS M 3 JSON BHEH0l| A "LifeCycle"
AERTL "AVAILABLE"Z HAE Wi7tX| 7|Ct2| M.
[root@ip-172-31-33-69 ~]# aws fsx describe-file-systems --region us-

east-1 --file-system-ids fs-02ff04bab5cellcic

3. fsxadmin AF2XIZ FSx ONTAP SSHO|| 2 1915t0] XtZ ZHS 2teIBtL|Ct Fsxadmin2 FSx ONTAP I+
ANAEHS MM AIRE|= 7|2 22| Xt AFQLICE fsxadmin®| H|YHS = 1CHA|0| A 2t 3 CHE AWS
=&0|Lt AWS CLIE AFESHH I A|AEIZ MS MMT mf A0 H|LHSQILICE
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https://docs.aws.amazon.com/fsx/latest/ONTAPGuide/performance.html
https://docs.aws.amazon.com/cli/latest/reference/fsx/create-file-system.html

[root@ip-172-31-33-69 ~]# ssh fsxadmin@198.19.250.244

The authenticity of host '198.19.250.244 (198.19.250.244)"' can't be
established.

ED25519 key fingerprint is

SHA256 :mgCyRXJfWRc2d/jOjFbMBsUcYOW xoIky0ltHVVDL/Y.

This key is not known by any other names

Are you sure you want to continue connecting (yes/no/[fingerprint])? yes
Warning: Permanently added '198.19.250.244' (ED25519) to the list of
known hosts.

(fsxadmin@198.19.250.244) Password:

This is your first recorded login.

4. XtA ZHO| HBE|H FSx ONTAP It A|AHI| AER|X| THet HAIS MAetL|CH

[root@ip-172-31-33-69 ~]# aws fsx —--region us-east-1 create-storage-
virtual-machine --name svmkafkatest --file-system-id fs-
02ff04bab5cellc7c

SVM(Storage Virtual Machine)2 FSx ONTAP =E&2| H|0|H & 22|51 HM[ASEY| 2Bt XiA| 22| Xt
SHNAETQIEES ZHE AP =l I MHO|H FSx ONTAP L= YA E H|28tL|Ct.

5. 7|2 AER|X| 7hd A FMT = MZ THE FSx ONTAP It A|ARI0| SSHE &St of2f ME
AMEBHH AEZ|X| 7h ol 283 H-JBLICE DRMIHX 2 O] AE S 24l 6712 =52 dH™LICt
30| I=H, 71270 o L2 458 MSotes 7|12 718 24(8) = 1 0[5t 74 248 FXIFLIC.

FsxId02ff04bab5cellc7c::*> volume create -volume kafkafsxNl -state
online -policy default -unix-permissions —---rwxr-xr-x -—-junction-active
true -type RW -snapshot-policy none -junction-path /kafkafsxN1l -aggr
-list aggrl

6. HIAEE ?[diM= S&0 7t 80| HYLICH 28 375 2TBE &ty AE 20| ORRERLIC]

FsxId02ff04bab5cellc7c: :*> volume size -volume kafkafsxNl -new-size +2TB
vol size: Volume "svmkafkatest:kafkafsxN1" size set to 2.10t.

FsxId02ff04bab5cellc7c: :*> volume size -volume kafkafsxN2 -new-size +2TB
vol size: Volume "svmkafkatest:kafkafsxN2" size set to 2.10t.

FsxId02ff04bab5cellc7c: :*> volume size -volume kafkafsxN3 -new-size +2TB

vol size: Volume "svmkafkatest:kafkafsxN3" size set to 2.10t.

FsxId02ff04bab5cellc7c: :*> volume size -volume kafkafsxN4 -new-size +2TB



vol size: Volume "svmkafkatest:kafkafsxN4" size set to 2.10t.

FsxId02ff04bab5cellc7c: :*> volume size -volume kafkafsxN5 -new-size +2TB
vol size: Volume "svmkafkatest:kafkafsxN5" size set to 2.10t.

FsxId02ff04bab5cellc7c: :*> volume size -volume kafkafsxN6 -new-size +2TB

vol size: Volume "svmkafkatest:kafkafsxNoe" size set to 2.10t.

FsxId02ff04bab5cellc7c: :*> volume show -vserver svmkafkatest -volume *
Vserver Volume Aggregate State Type Size
Available Used%

svmkafkatest

kafkafsxN1 = online RW 2.10TB
1.99TB 0%
svmkafkatest

kafkafsxN2 = online RW 2.10TB
1.99TB 0%
svmkafkatest

kafkafsxN3 = online RW 2.10TB
1.99TB 0%
svmkafkatest

kafkafsxN4 = online RW 2.10TB
1.99TB 0%
svmkafkatest

kafkafsxN5 = online RW 2.10TB
1.99TB 0%
svmkafkatest

kafkafsxNo6 = online RW 2.10TB
1.99TB 0%
svmkafkatest

svmkafkatest root
aggrl online RW 1GB
968.1MB 0%

7 entries were displayed.

FsxId02ff04bab5cellc7c::*> volume mount -volume kafkafsxNl -junction
-path /kafkafsxN1l

FsxId02ff04bab5cellc7/c::*> volume mount -volume kafkafsxN2 -junction
-path /kafkafsxN2

FsxId02ff04bab5cellc7c: :*> volume mount -volume kafkafsxN3 -junction
-path /kafkafsxN3



FsxId02ff04bab5cellc7c::*> volume mount -volume kafkafsxN4 -junction
-path /kafkafsxN4

FsxId02ff04bab5cellc7c::*> volume mount -volume kafkafsxN5 -junction

-path /kafkafsxN5

FsxId02ff04bab5cellc7c::*> volume mount -volume kafkafsxN6 —-junction

-path /kafkafsxN6
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[root@ip-172-31-33-69 ~]# aws fsx update-file-system --region us-east-1

--storage-capacity 5120 --ontap-configuration
'ThroughputCapacity=4096,DiskIopsConfiguration={Mode=USER PROVISIONED, Io

ps=160000}"' --file-system-id fs-02ff04bab5cellcic

sto|st A
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AUELIC} https://docs.aws.amazon.com/cli/latest/reference/fsx/update-file-system.htmi[]

. FSx ONTAP 2&2& Kafka E27 2| nconnect & 7|2 SMOZ OREE/L|C

CHE 322 FSx ONTAP 7|t Kafka 22{AE{2| £[Z OIF|HIXE HHFLICL

glo

B
Private sutingl

e EE-
_ g

mounts for aach broker
." [—= ]
F P I_ ._Q
I - b O Arhaoh Fix for Rethop DNTAR
e
7 00 |
Ay
, = T I FS’('T“"
. < F i Amazon FSx
r B | o
- = EEI! = ﬂﬂ for NetApp ONTAP
[i] - g
i afics B
o e || —58 i >
= —i B
whunt Cate LT S —j T 41
Fon2darge I
OPENMESSAGING CLIENTS l ‘
£5.2xlarge
[ o] !

o AlAtSICH RE|= M2 MHO|M M#E|= 3 E Zookeeper YAMHE 1t 84| 3L E Kafka 2HAEHS



AMEHELICE ZF HE7{= FSx ONTAP QAR A9 671 &0 CHoH 6712] NFS OH2E ZIES 2th

° HL|EE. f2|= Prometheus-Grafana Z&& T Ho LES AIRYALICH YIZSE MMBT| QBh
0| Kafka E2{AE M YIZEE Yot AH[E £ A= B2 3 E S AEE AEUSLICH
TAP

AA O AMH
° M&. 22|= 6712 2TB 250| O+ E =l FSx ON AMEM}ESLICH O LIS EES NFS OIREE S
Kaftka EEHZ LHELHHELICE FSx ONTAP 2&2 16702] nconnect M| M1} Kafka EZ272| 7|2
SMHO=Z OREEIL|CE

OpenMessage HX|0t2 1A,
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& 3:kafka-nfs-performance-overview-and-validation-in-aws.html#architectural-setup

1. of| MHEE= At t2t Terraformz} AnsibleS AE5t0] Kafka 22{AEHE T2H|X IR ELICE Terraform
Kafka 22{AEE AWS QIAEHAES ALE3I0] QIIEIE XSH= O AF2E| D, Ansible SHEH QIAEI A0 Kafka
22{AHE FSTLICL

2. 2lofl HHE AIZE 43t Sync E2H0[HE AFE3I0{ OMB Y3 ZE7t ER[AEASLICH

sudo bin/benchmark —-drivers driver-kafka/kafka-sync.yaml workloads/1l-
topic-100-partitions-1kb.yaml

3. Stz Bt M S AF3SH= Throughput E2F0[H 2 EF CHE =] 2617 E2|HE|AU S LT

sudo bin/benchmark -drivers driver-kafka/kafka-throughput.yaml
workloads/1l-topic-100-partitions-1kb.yaml

e

e

NFSO| A HE|i= Kafka QAE A9 Y5S HIX|OHYSH| 9ISt AIZEE MEstI| floh & 7HAl f2| E2t0|H Tt
AMEEIASLICE Z2t0[H Zte| XO|-2 = |C

Kafka 2H 24 1 % FSx ONTAP 9| 22
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* Throughput E2}0|H0|AM X|EMOZ MM El & X 2|22 ~3679MBpsO| 11 %[ M52 ~3908MBpsL|LC}.

S| A4 31 FSx ONTAP = Kafka2l 22

* Sync E20|HO|M & oz MY E & XE|ZH2 ~1252MBpsO| 1 X[l 52 ~1382MBpsLCt.

* Throughput E210|HO|AM X|EH o2 MM El & X2|H2 ~1218MBpsO| 1! %[ 452 ~1328MBps LI L.

Kafka 28| 224 30|M= 17| 9l M7| 40| FSx ONTAP Of|A 3tH ErAisli 1 Kafka 2X| 24 10|M= 17| &l M7|
ZtAH0| FSx ONTAP OlA 8F tH thMisio O 2 = J1X| AS0AM 25 X M2l 4GB/X0f| E2E £ QU SLICE.
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mount -t nfs -o vers=4.1,nconnect=16 172.30.0.121:/kafka volO1l
/data/kafka volOl

ot R2|= BIMELIC max_session slots’ 7|2af0A 64 0[A 180 . 0= ONTAP 9| 7|2 MM &%
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o7t HEAH B

HIAE Sl AA-O Me|ZE Stiststr| ol £ =2 A3 = S0 tigt 7|2 oi7fH+E 34| SRS

40



CHE22| 7140] thall Confluent Kafka 28 AlIE 2= 210] Z2ELICE 0] RH2 AEE|X|0f ChEt S0t /02
SAEE Ihetst= ol AFSEJASLICE O[3t D= HE2FHO| ARE 2|aAet AEZ|X] 40 %A =7 &
olAL|C}

M- .

num.io.threads=96
num.network.threads=96

background. threads=20
num.replica.alter.log.dirs.threads=40
num.replica.fetchers=20
queued.max.requests=2000

HIAZE HY7| HAE SHE
He|2 Sato|uet FH TS flof 2ateE ElAES} SUst OMB P AFBRALICE

1. FlexGroup QIAEA = AFF 22{AE0|A Ansible2 AHE3H0 T 2H|X Y =R} ELICH
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- name: Set up kafka broker processes
hosts: localhost
vars:
ntap hostname: 'hostname'
ntap username: 'user'
ntap password: 'password'
size: 10
size unit: tb
vserver: vsl
state: present
https: true
export policy: default
volumes:
- name: kafka fg volOl
aggr: ["aggrl a", "aggr2 a", "aggrl b", "aggr2 b"]
path: /kafka fg volOl
tasks:
- name: Edit volumes
netapp.ontap.na ontap volume:
state: "{{ state }}I"
name: "{{ item.name }}"
aggr list: "{{ item.aggr }}"
aggr list multiplier: 8

size: "{{ size }}"
size unit: "{{ size unit }}"
vserver: "{{ vserver }}"

snapshot policy: none

export policy: default

junction path: "{{ item.path }}"
gos_policy group: none

wait for completion: True

hostname: "{{ ntap hostname }}"
username: "{{ ntap username }}"
password: "{{ ntap password }}"

https: "{{ https }}"
validate certs: false
connection: local

with items: "{{ volumes }}"

2. ONTAP SVMO{|A pNFS7t &M3tE| A SLICE.

vserver modify -vserver vsl -v4.l-pnfs enabled -tcp-max-xfer-size 262144
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3. Xt 3= Cloud Volumes ONTAP I} S s 2Hd £t 1M S AF2SI0] M2|2F E2l0|HE EE|AHE[AYELIC
'MMES AERSHM| 2. AF AE A5 v of2Hol]. ZHY 2otofl= 32| EX| QA7 AFRE(QE=DH], Ol 21 JIHE9)
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370 Ak=0| NFSO OIIEHZF_ 3d§ QIUI‘.;.”—IEL

sudo bin/benchmark --drivers driver-kafka/kafka-throughput.yaml
workloads/1l-topic-100-partitions-1kb.yaml
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Broker network throughput
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Messages In Per Topic

16:46 1604 16:48 1649 16:50
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messageSize: 16384
consumerBacklogSizeGB: 4096

Confluent Kafka 22{AE &= 2|0 T2 5 M X2|2F 4.03GBpsE LM &LICt

18:12:23.833 [main] INFO WorkloadGenerator - Pub rate 257759.2 msg/s /
4027.5 MB/s | Pub err 0.0 err/s ..

OMBZ O|HIE M= X R7|E =2t = AH[XF E2HLO] CHA| AR E|RASLICH H2T Eo|dS Sot 58 S
EE FHEOM X[t AH[XF X2|2F0] 20GBps?t diE AE HEYSLICE OMB 21 H|0|H & MFdt= NFS =&0
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t[storage] = t[cluster]/#brokers + t[cluster]/#brokers * (r-1)
= t[cluster]/#brokers * r

O|H2 HS Bt = ASLIT

max (t[cluster]) <= max(t[storage]) * #brokers/r

SH| UKt MAXE X 2|2 (GPps)
I&E™E) 3.4

2 5.1

1 10.2
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