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sagemaker cvo snl::> vserver show -vserver svm sagemaker cvo snl
Vserver: svm sagemaker cvo snl
Vserver Type: data
Vserver Subtype: default
Vserver UUID: 911065dd-a8bc-1lled-bc24-
elc0f00ad86b
Root Volume:
svm sagemaker cvo snl root
Aggregate: aggrl
NIS Domain: -
Root Volume Security Style: unix
LDAP Client: -
Default Volume Language Code: C.UTF-8
Snapshot Policy: default
Data Services: data-cifs, data-
flexcache,
data-iscsi, data-nfs,
data-nvme-tcp
Comment:
Quota Policy: default
List of Aggregates Assigned: aggrl
Limit on Maximum Number of Volumes allowed: unlimited
Vserver Admin State: running
Vserver Operational State: running
Vserver Operational State Stopped Reason: -
Allowed Protocols: nfs, cifs, fcp, iscsi,
ndmp, s3
Disallowed Protocols: nvme
Is Vserver with Infinite Volume: false
QoS Policy Group: -
Caching Policy Name: -
Config Lock: false
IPspace Name: Default
Foreground Process: -
Logical Space Reporting: true
Logical Space Enforcement: false
Default Anti ransomware State of the Vserver's Volumes: disabled
Enable Analytics on New Volumes: false

Enable Activity Tracking on New Volumes: false

sagemaker cvo snl::>



sagemaker cvo snl::*> network interface service-policy create -vserver
svm_sagemaker cvo snl -policy sagemaker s3 nfs policy -services data-
core,data-s3-server,data-nfs,data-flexcache

sagemaker cvo snl::*> network interface create -vserver
svm_sagemaker cvo snl -1if svm sagemaker cvo snl s3 1if -service-policy
sagemaker s3 nfs policy -home-node sagemaker cvo snl-01 -address
172.30.10.41 -netmask 255.255.255.192

Warning: The configured failover—-group has no valid failover targets for
the LIF's failover-policy. To view the failover targets for a LIF, use

the "network interface show -failover" command.

sagemaker cvo snl::*>

sagemaker cvo snl::*> network interface show

Logical Status Network Current Current Is
Vserver Interface Admin/Oper Address/Mask Node Port
Home

sagemaker cvo snl

cluster-mgmt up/up 172.30.10.40/26 sagemaker cvo snl-
01
ela
true
intercluster up/up 172.30.10.48/26 sagemaker cvo snl-
01
ela
true
sagemaker cvo snl-01 mgmtl
up/up 172.30.10.58/26 sagemaker cvo snl-
01
ela
true

svm_ sagemaker cvo snl
svm_sagemaker cvo snl data 1if

up/up 172.30.10.23/26 sagemaker cvo snl-
01
ela
true
svm_ sagemaker cvo snl mgmt 1if
up/up 172.30.10.32/26 sagemaker cvo snl-
01
ela
true

svm_sagemaker cvo snl s3 1if

up/up 172.30.10.41/26 sagemaker cvo snl-



01

true

6 entries were displayed.

sagemaker cvo snl::*>

ela

sagemaker cvo snl::*> vserver object-store-server create -vserver

svm_sagemaker cvo snl -is-http-enabled true -object-store-server

svm_sagemaker cvo s3 snl -is-https-enabled false

sagemaker cvo snl::*> vserver object-store-server show

Vserver: svm sagemaker cvo snl

Object Store Server Name:
Administrative State:

HTTP Enabled:

Listener Port For HTTP:

HTTPS Enabled:

Secure Listener Port For HTTPS:
Certificate for HTTPS Connections:
Default UNIX User:

Default Windows User:

Comment :

sagemaker cvo snl::*>

13. EA N2 HEE =telstt.
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false
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sagemaker cvo snl::*> aggr show

Aggregate Size Available Used$% State #Vols
Status

aggr0 sagemaker cvo snl 01

124.0GB 50.88GB 59% online 1
raido,
normal
aggrl 907.1GB 904.9GB % online 2
raido,
normal

2 entries were displayed.

sagemaker cvo snl::*>

14. AMEXF S OES M.

Nodes RAID

sagemaker cvo

snl-01

sagemaker cvo

snl-01



sagemaker cvo snl::*> vserver object-store-server user create -vserver

svm_sagemaker cvo snl -user s3user

sagemaker cvo snl::*> vserver object-store-server user show

Vserver User ID Access Key Secret Key

svm_sagemaker cvo snl
root 0 = =

Comment: Root User

svm_sagemaker cvo snl
s3user 1 0ZNAX21JW5Q8AP80CQ2E

PpLs4gA9K0 2gPhuykkp014gBjcC9Rbi3QDX 6rr
2 entries were displayed.

sagemaker cvo snl::*>

sagemaker cvo snl::*> vserver object-store-server group create -name
s3group -users s3user —-comment ""

sagemaker cvo snl::*>

sagemaker cvo snl::*> vserver object-store-server group delete -gid 1

-vserver svm sagemaker cvo snl

sagemaker cvo_snl::*> vserver object-store-server group create -name

s3group -users s3user -comment "" -policies FullAccess

sagemaker cvo snl::*>

15. NFs 250 Hz2l& ddetLot.
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sagemaker cvo snl::*> vserver object-store-server bucket create -bucket
ontapbucketl -type nas -comment "" -vserver svm sagemaker cvo snl -nas
-path /voll
sagemaker cvo snl::*> vserver object-store-server bucket show
Vserver Bucket Type Volume Size
Encryption Role NAS Path
svm_ sagemaker cvo snl

ontapbucketl nas voll = false
= /voll

sagemaker cvo snl::*>
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Amazon SageMaker » Notebook instances » nkarthiksagemaker

nkarthiksagemaker

Notebook instance settings

Status
® InService

Name

nkarthiksagemaker

ARN Creation time

arn:aws:sagemaker:us-east- Feb 16, 2023 18:55 UTC
1:210811600188:notebook-

instance/nkarthiksagemaker Last updated

Mar 22, 2023 20:59 UTC
Lifecycle configuration

TSI AIL.

Notebook instance type

ml.t2.medium

Elastic Inference

Volume Size
5GB EBS

AmazonSageMakerFullAccess IAM H*0| QL 7{L}
t=X| &It A2, O AB0IM AL XH= 7| &

‘ Stop H Open Jupyter H Open JupyterLab

Platform identifier

Amazon Linux 2, Jupyter Lab 3
(notebook-al2-v2)

Minimum IMDS Version
2



Permissions and encryption

IAM role ARN Root access Encryption key
arn:aws:iam::210811600188:role/SageMakerFullR Enabled
ole [
Network
Subnet(s)

subnet-00f94558

Security Group(s)
sg-07111a8c16d67c81d

Direct internet access

Enabled: Learn more [/}

, € & C & us-east-1.console.aws.amazon f 181 25vdGVib: i Nfc2FnZW1ha2VyX25vdGVib29rL miwewsi#/notebook-instances e n v »0O06&

% Bookmarks oracle hoppy computer.. B stock B perl ES bodybuilding [l 10.63.150.62 hemantha personal E5] snapereator mysaL solaris wifs snapereator smo netapp B solaris B suncluster » | B3 Other Book

L @ N. Virginia ¥ nkarthik @ netapp-hc

Amazon SageMaker X Amazon SageMaker ) book i

Studio Q. Search notebook instances 1w > | @

Getting started

Studio Lab [4
Name v Instance Creation time il Status b Actions
Canvas

RStudio nkarthiksagemaker ml.t2.medium 2/16/2023, 1:55:38 PM @ Inservice Open Jupyter | Open JupyterLab

S. Jupyter 27 A S FLICL

11



6. {090l 21918}0] Cloud Volumes ONTAP 288

7. AWS CLI HHE A0 Cloud Volumes ONTAP £

=

12

W Meohmats B mice @ wepyrorpdie BN sboh B eet B3 otvsesang [ RAIMAES N sesews ) peveew B wamees B osyo. B sewn B b BN veooseue [0 bee § e B

sh-4.2% sudo mkdir /voll;
sh-4.2% df -h

Filesystem Size
devtmpfs 2.0G
tmpfs 2.0G
tmpfs 2.0G
tmpfs 2.0G
/dev/xvdal 140G
/dev/xvdf 4.8G
tmpfs 393M
tmpfs 393M
tmpfs 393M
172.30.10.41:/voll 973M
sh-4.2$

0 B g MO0 Ly T TR SwslED
- EEEN - . =
o H el
3
- & || &
-
- A -
,; =

RE

n oo o B0

iy B e = ER it Beria

sudo mount -t nfs 172.30.10.41:/voll /voll

Used Avail Use$%

0
0
624K

114G
72K

189M

2.0G
2.0G
2.0G
2.0G

27G
4.6G
393M
393M
393M
785M

0%
0%
1%
0%
82%
1%
0%
0%
0%
20%

o

Mounted on
/dev

/dev/shm

/run
/sys/fs/cgroup
/
/home/ec2-user/SageMaker
/run/user/1001
/run/user/1002
/run/user/1000
/voll



sh-4.2$ aws configure --profile netapp

AWS Access Key ID [None]: 0ZNAX21JW5Q8AP80CQ2E

AWS Secret Access Key [None]: PpLs4gA9K0 2gPhuykkp014gBjcCO9Rbi3QDX 6rr
Default region name [None]: us-east-1

Default output format [None]:

sh-4.2$

sh-4.2$ aws s3 1ls --profile netapp --endpoint-url
2023-02-10 17:59:48 ontapbucketl

sh-4.2$% aws s3 1ls —--profile netapp --endpoint-url s3://ontapbucketl/

2023-02-10 18:46:44 4747 1
2023-02-10 18:48:32 96 setup.cfg
sh-4.2$

M 2fd S ?let HoIH

O] AB0IM 22|= Cret Wikimedia ZEHEO|M MHE HEO|M Pxotel AHEXE FE5H7| 28 252 =22
7|22l DBpedia®l H|O|E| MIEE AFERELICE.

1. DBpedia GitHub ?|X|0iA HIO|E|E CHRZESI =g ELICL 0| ThOM AFZSH Zia St EHolgg
AtEetLct.
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sh-4.2$ wget
--2023-02-14 23:12:11--

Resolving github.com (github.com)... 140.82.113.3

Connecting to github.com (github.com) |140.82.113.3]:443... connected.
HTTP request sent, awaiting response... 302 Found

Location: [following]

--2023-02-14 23:12:11--

Resolving raw.githubusercontent.com (raw.githubusercontent.com)...
185.199.109.133, 185.199.110.133, 185.199.111.133,

Connecting to raw.githubusercontent.com
(raw.githubusercontent.com) [185.199.109.133]:443... connected.
HTTP request sent, awaiting response... 200 OK

Length: 68431223 (65M) [application/octet-stream]

Saving to: ‘dbpedia csv.tar.gz’

1 O O % [ S S S S S S S S S S S S S S S S S S S S S S S S T ===
===================>] 68,431,223 56.2MB/s in 1.2s

2023-02-14 23:12:13 (56.2 MB/s) - ‘dbpedia csv.tar.gz’ saved
[68431223/68431223]

sh-4.2$ tar -zxvf dbpedia csv.tar.gz
dbpedia csv/

dbpedia csv/test.csv

dbpedia csv/classes.txt

dbpedia csv/train.csv

dbpedia csv/readme.txt

sh-4.2$

2. H|0|E{Z Cloud Volumes ONTAP 9/X|Z Z A5t AWS CLIE AH23H0] S3 HZI0I| A &felgtL|Ct,
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sh-4.2$ df -h

Filesystem Size Used Avail Use$% Mounted on

devtmpfs 2.0G 0 2.0G 0% /dev

tmpfs 2.0G 0 2.0G 0% /dev/shm

tmpfs 2.0G6 628K 2.0G 1% /run

tmpfs 2.0G 0 2.0G 0% /sys/fs/cgroup
/dev/xvdal 140G 114G 27G 82% /

/dev/xvdf 4.8G 52K 4.6G 1% /home/ec2-user/SageMaker
tmpfs 393M 0 393M 0% /run/user/1002

tmpfs 393M 0 393M 0% /run/user/1001

tmpfs 393M 0 393M 0% /run/user/1000

172.30.10.41:/voll 973M 384K 973M 1% /voll

sh-4.2$ pwd

/home/ec2-user

sh-4.2$ cp -ra dbpedia csv /voll

sh-4.2$ aws s3 1s --profile netapp --endpoint-url s3://ontapbucketl/
PRE dbpedia csv/

2023-02-10 18:46:44 4747 1
2023-02-10 18:48:32 96 setup.cfg
sh-4.2$

3. 712 d&E s8I0 /471/47] 7| 50| S3 HZI0M ESsh=X| gelgfL|Ct.

sh-4.2$ aws s3 cp --profile netapp --endpoint-url /usr/share/doc/util-
linux-2.30.2 s3://ontapbucketl/ --recursive

upload: ../../../usr/share/doc/util-linux-2.30.2/deprecated.txt to
s3://ontapbucketl/deprecated. txt

upload: ../../../usr/share/doc/util-linux-2.30.2/getopt-parse.bash to
s3://ontapbucketl/getopt-parse.bash

upload: ../../../usr/share/doc/util-linux-2.30.2/README to
s3://ontapbucketl/README

upload: ../../../usr/share/doc/util-1linux-2.30.2/getopt-parse.tcsh to
s3://ontapbucketl/getopt-parse.tcsh

upload: ../../../usr/share/doc/util-linux-2.30.2/AUTHORS to
s3://ontapbucketl/AUTHORS

upload: ../../../usr/share/doc/util-linux-2.30.2/NEWS to

s3://ontapbucketl/NEWS
sh-4.2$ aws s3 1ls --profile netapp --endpoint-url
s3://ontapbucketl/s3://ontapbucketl/

An error occurred (InternalError) when calling the ListObjectsV2

operation: We encountered an internal error. Please try again.

sh-4.2% aws s3 1ls —--profile netapp --endpoint-url s3://ontapbucketl/
PRE dbpedia csv/

15



2023-02-16 19:19:27 26774 AUTHORS

2023-02-16 19:19:27 72727 NEWS

2023-02-16 19:19:27 4493 README

2023-02-16 19:19:27 2825 deprecated.txt

2023-02-16 19:19:27 1590 getopt-parse.bash

2023-02-16 19:19:27 2245 getopt-parse.tcsh

sh-4.2$% 1s -1ltr /voll

total 132

drwxrwxr-x 2 ec2-user ec2-user 4096 Mar 29 2015 dbpedia csv
-rw-r—--r—-- 1 nobody nobody 2245 Apr 10 17:37 getopt-parse.tcsh
-rw-r--r-- 1 nobody nobody 2825 Apr 10 17:37 deprecated.txt
-rw-r—--r—— 1 nobody nobody 4493 Apr 10 17:37 README
-rw-r--r—-- 1 nobody nobody 1590 Apr 10 17:37 getopt-parse.bash
-rw-r--r-- 1 nobody nobody 26774 Apr 10 17:37 AUTHORS
-rw-r--r—— 1 nobody nobody 72727 Apr 10 17:37 NEWS

sh-4.2$ 1s -1ltr /voll/dbpedia csv/

total 192104

SEffromemms 1 ec2-user ec2-user 174148970 Mar 28 2015 train.csv
A 1 ec2-user ec2-user 21775285 Mar 28 2015 test.csv
SEffeee=s 1 ec2-user ec2-user 146 Mar 28 2015 classes.txt
-rw-rw-r—-—- 1 ec2-user ec2-user 1758 Mar 29 2015 readme.txt
sh-4.28% chmod -R 777 /voll/dbpedia csv

sh-4.2% 1s -ltr /voll/dbpedia csv/

total 192104

—-rwxrwxrwx 1 ec2-user ec2-user 174148970 Mar 28 2015 train.csv
“IrWXrwxrwx 1 ec2-user ec2-user 21775285 Mar 28 2015 test.csv
-IrWXrwxrwx 1 ec2-user ec2-user 146 Mar 28 2015 classes.txt
—rwXrwxrwx 1 ec2-user ec2-user 1758 Mar 29 2015 readme.txt

sh-4.2$ aws s3 cp --profile netapp --endpoint-url http://172.30.2.248/

s3://ontapbucketl/ /tmp --recursive

download: s3://ontapbucketl/AUTHORS to ../../tmp/AUTHORS
download: s3://ontapbucketl/README to ../../tmp/README
download: s3://ontapbucketl/NEWS to ../../tmp/NEWS
download: s3://ontapbucketl/dbpedia csv/classes.txt to

../../tmp/dbpedia csv/classes.txt

download: s3://ontapbucketl/dbpedia csv/readme.txt to

../../tmp/dbpedia csv/readme.txt

s3://ontapbucketl/deprecated.txt to ../../tmp/deprecated.txt
s3://ontapbucketl/getopt-parse.bash to ../../tmp/getopt-

download:
download:
parse.bash
download: s3://ontapbucketl/getopt-parse.tcsh to ../../tmp/getopt-
parse.tcsh

download: s3://ontapbucketl/dbpedia csv/test.csv to
../../tmp/dbpedia csv/test.csv

download: s3://ontapbucketl/dbpedia csv/train.csv to

../../tmp/dbpedia csv/train.csv



sh-4.23
sh-4.2% aws s3 1ls --profile netapp --endpoint-url s3://ontapbucketl/
PRE dbpedia csv/

2023-02-16 19:19:27 26774 AUTHORS
2023-02-16 19:19:27 72727 NEWS

2023-02-16 19:19:27 4493 README

2023-02-16 19:19:27 2825 deprecated.txt
2023-02-16 19:19:27 1590 getopt-parse.bash
2023-02-16 19:19:27 2245 getopt-parse.tcsh
sh-4.2$

Jupyter NotebooksOi|A] 1Al 2| S ASEL|Ct

CHE AS0IM = of2lie| SageMaker BlazingText OIXIE ALE5I0] HIAE ZRE Sl Ml 2{d 2E, us S HE
DS MSELc

1. boto3 % SageMaker If7|X| & & X|BfL|LCt,

In [1]: pip install --upgrade boto3 sagemaker

£4:

Looking in indexes: https://pypi.org/simple,
https://pip.repos.neuron.amazo naws.com
Requirement already satisfied: boto3 in /home/ec2-
user/anaconda3/envs/pytho n3/lib/python3.10/site-packages (1.26.44)
Collecting boto3

Downloading boto3-1.26.72-py3-none-any.whl (132 kB)

132.7/132.7 kB 14.6 MB/s eta 0: 00:00
Requirement already satisfied: sagemaker in /home/ec2-
user/anaconda3/envs/p ython3/lib/python3.10/site-packages (2.127.0)
Collecting sagemaker

Downloading sagemaker-2.132.0.tar.gz (668 kB)

668.0/668.0 kB 12.3 MB/s eta 0:
00:0000:01
Preparing metadata (setup.py) ... done
Collecting botocore<1.30.0,>=1.29.72
Downloading botocore-1.29.72-py3-none-any.whl (10.4 MB)

10.4/10.4 MB 44.3 MB/s eta 0: 00:0000:010:01
Requirement already satisfied: s3transfer<0.7.0,>=0.6.0 in /home/ec2-
user/a naconda3/envs/python3/lib/python3.10/site-packages (from boto3)

17
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(0.6.0)

Requirement already satisfied: jmespath<2.0.0,>=0.7.1 in /home/ec2-
user/ana conda3/envs/python3/lib/python3.10/site-packages (from boto3)
(0.10.0)

Requirement already satisfied: attrs<23,>=20.3.0 in /home/ec2-
user/anaconda

3/envs/python3/1lib/python3.10/site-packages (from sagemaker) (22.1.0)
Requirement already satisfied: google-pasta in /home/ec2-
user/anaconda3/env s/python3/lib/python3.10/site-packages (from
sagemaker) (0.2.0)

Requirement already satisfied: numpy<2.0,>=1.9.0 in /home/ec2-
user/anaconda

3/envs/python3/1lib/python3.10/site-packages (from sagemaker) (1.22.4)
Requirement already satisfied: protobuf<4.0,>=3.1 in /home/ec2-
user/anacond a3/envs/python3/lib/python3.10/site-packages (from
sagemaker) (3.20.3)

Requirement already satisfied: protobuf3-to-dict<1.0,>=0.1.5 in
/home/ec2-u ser/anaconda3/envs/python3/lib/python3.10/site-packages
(from sagemaker)

(0.1.5)

Requirement already satisfied: smdebug rulesconfig==1.0.1 in /home/ec2-
use r/anaconda3/envs/python3/1lib/python3.10/site-packages (from
sagemaker) (1.

0.1) Requirement already satisfied: importlib-metadata<5.0,>=1.4.0 in
/home/ec2user/anaconda3/envs/python3/1ib/python3.10/site-packages (from
sagemaker)

(4.13.0)

Requirement already satisfied: packaging>=20.0 in /home/ec2-
user/anaconda3/ envs/python3/lib/python3.10/site-packages (from
sagemaker) (21.3)

Requirement already satisfied: pandas in /home/ec2-
user/anaconda3/envs/pyth on3/lib/python3.10/site-packages (from
sagemaker) (1.5.1)

Requirement already satisfied: pathos in /home/ec2-
user/anaconda3/envs/pyth on3/lib/python3.10/site-packages (from
sagemaker) (0.3.0)

Requirement already satisfied: schema in /home/ec2-
user/anaconda3/envs/pyth on3/lib/python3.10/site-packages (from
sagemaker) (0.7.5) Requirement already satisfied: python-
dateutil<3.0.0,>=2.1 in /home/ec2-use
r/anaconda3/envs/python3/lib/python3.10/site-packages (from
botocore<1.30.

0,>=1.29.72->boto3) (2.8.2)

Requirement already satisfied: urllib3<1.27,>=1.25.4 in /home/ec2-
user/anac onda3/envs/python3/lib/python3.10/site-packages (from
botocore<1.30.0,>=1.2



9.72->boto3) (1.26.8) Requirement already satisfied: zipp>=0.5 in
/home/ec2-user/anaconda3/envs/p ython3/lib/python3.10/site-packages
(from importlib-metadata<5.0,>=1.4.0->s agemaker) (3.10.0)
Requirement already satisfied: pyparsing!=3.0.5,>=2.0.2 in /home/ec2-
user/a naconda3/envs/python3/lib/python3.10/site-packages (from
packaging>=20.0->s agemaker) (3.0.9)
Requirement already satisfied: six in /home/ec2-
user/anaconda3/envs/python
3/1ib/python3.10/site-packages (from protobuf3-to-dict<1.0,>=0.1.5-
>sagemak er) (1.16.0)
Requirement already satisfied: pytz>=2020.1 in /home/ec2-
user/anaconda3/env s/python3/lib/python3.10/site-packages (from pandas-
>sagemaker) (2022.5)
Requirement already satisfied: ppft>=1.7.6.6 in /home/ec2-
user/anaconda3/en vs/python3/lib/python3.10/site-packages (from pathos-
>sagemaker) (1.7.6.6) Requirement already satisfied:
multiprocess>=0.70.14 in /home/ec2-user/anac
onda3/envs/python3/lib/python3.10/site-packages (from pathos->sagemaker)
(0.70.14)
Requirement already satisfied: dill>=0.3.6 in /home/ec2-
user/anaconda3/env s/python3/lib/python3.10/site-packages (from pathos-
>sagemaker) (0.3.6)
Requirement already satisfied: pox>=0.3.2 in /home/ec2-
user/anaconda3/envs/ python3/lib/python3.10/site-packages (from pathos-
>sagemaker) (0.3.2) Requirement already satisfied: contextlib2>=0.5.5 in
/home/ec2-user/anacond a3/envs/python3/lib/python3.10/site-packages
(from schema->sagemaker) (21.
6.0) Building wheels for collected packages: sagemaker

Building wheel for sagemaker (setup.py) ... done

Created wheel for sagemaker: filename=sagemaker-2.132.0-py2.py3-none-
any. whl size=905449
sha256=£6100a5dc95627£f2e2a49824e38f0481459%9a27805ee19b5al6ec
83db0252fd41

Stored in directory: /home/ec2-
user/.cache/pip/wheels/60/41/b6/482e7ab09%6
520df034fbf2dddd244al1d7ba0681b27ef45aa6l
Successfully built sagemaker
Installing collected packages: botocore, boto3, sagemaker

Attempting uninstall: botocore Found existing installation:
botocore 1.24.19
Uninstalling botocore-1.24.19: Successfully uninstalled
botocore-1.24.19
Attempting uninstall: boto3 Found existing installation: boto3
1.26.44

Uninstalling boto3-1.26.44:
Successfully uninstalled boto3-1.26.44
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Attempting uninstall: sagemaker Found existing installation:

sagemaker 2.127.0
Uninstalling sagemaker-2.127.0:
Successfully uninstalled sagemaker-2.127.0

ERROR: pip's dependency resolver does not currently take into account
all t he packages that are installed. This behaviour is the source of
the followi ng dependency conflicts.
awscli 1.27.44 requires botocore==1.29.44, but you have botocore 1.29.72
wh ich is incompatible.
aiobotocore 2.0.1 requires botocore<1.22.9,>=1.22.8, but you have
botocore 1.29.72 which is incompatible. Successfully installed boto3-
1.26.72 botocore-1.29.72 sagemaker-2.132.0 Note: you may need to restart
the kernel to use updated packages.

Cte tHAI0 M= H0|B E - ELICt (dbpedia csv)7t S3 HAIOM CHR2EEEL|Ct ontapbucketl 7|A|
St& 0l AFH2E| = Jupyter Notebook QIAEI A0,



In [2]: import sagemaker

In [3]: from sagemaker import get execution role
In [4]:

import json

import boto3

sess = sagemaker.Session ()

role get execution role()
print (role)
bucket = "ontapbucketl"

print (bucket)

sess.s3 client = boto3.client('s3',region name='"',aws access key id

'0ZNAX21JW50Q8AP80CQ2E', aws secret access key =
'PpLs4gA9K0 2gPhuykkp014gBjcCO9Rbi3QDX 6rr',

use ssl = False, endpoint url

'http://172.30.10.41",

config=boto3.session.Config(signature version='s3v4',
s3={'addressing style':'path'}) )

sess.s3 resource = boto3.resource('s3',region name='"',aws access key id

= '0ZNAX21JW5Q8APB0CQ2E', aws secret access key =
'PpLs4gA9K0 2gPhuykkp014gBjcCO9Rbi3QDX 6rr',

use ssl = False, endpoint url

'http://172.30.10.41",

config=boto3.session.Config(signature version='s3v4',
s3={'addressing style':'path'}) )

prefix = "blazingtext/supervised"

import os

my bucket = sess.s3 resource.Bucket (bucket)
my bucket = sess.s3 resource.Bucket (bucket)

#os.mkdir ('dbpedia csv')
for s3 object in my bucket.objects.all():

filename = s3 object.key
# print (filename)
# print (s3 object.key)

my bucket.download file(s3 object.key, filename)

3. OtE RE0ME =2 30 A S2iA 0|58 AMste Ol 8=l 224 20| S0l chgt
oFSLICEH
index to label = {}
with open ("dbpedia csv/classes.txt") as f:
for i,label in enumerate (f.readlines()):
index to label[str(i + 1)] = label.strip()

~
S

A
L

fjo
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=3H0l|l= o It Z 7 LIZEILICE ontapbucketl AWS SageMaker H2l 2{d ASS Q|st H|O|E{ 2
AL &= H3

arn:aws:iam::210811600188:role/SageMakerFullRole ontapbucketl
AUTHORS
AUTHORS
NEWS
NEWS
README README
dbpedia csv/classes.txt dbpedia csv/classes.txt dbpedia csv/readme.txt
dbpedia csv/readme.txt dbpedia csv/test.csv dbpedia csv/test.csv
dbpedia csv/train.csv dbpedia csv/train.csv deprecated.txt
deprecated.txt getopt-parse.bash getopt-parse.bash getopt-parse.tcsh
getopt-parse.tcsh
In [5]: 1s
AUTHORS deprecated. txt getopt-parse.tcsh NEWS
Untitled.ipynb dbpedia csv/ getopt-parse.bash lost+found/
README
In [6]: 1ls -1 dbpedia csv
total 191344
-rw-rw-r-—- 1 ec2-user ec2-user 146 Feb 16 19:43 classes.txt
1 ec2-user ec2-user 1758 Feb 16 19:43 readme.txt
-rw-rw-r—-—- 1 ec2-user ec2-user 21775285 Feb 16 19:43 test.csv
1 ec2-user ec2-user 174148970 Feb 16 19:43 train.csv

—rw—rw—r——
—Ir'w—rYrw—r——
Itk ES3 3!

7|Et 2to|ER|2|E CIR=EEYL|CH § 22IYLIC transform instance HEE 2t H|0|E] QIAFAQ
HMEEL|= Python L& M2| EES AFEELICE

HIO|E| M 2| THAE AlESHH BlazingText 2 112[E1} nltk 2t0|E2{2[0|M ALEE £ U= S 22| EZTE
2 n
A

In [7]: from random import shuffle
import multiprocessing
from multiprocessing import Pool
import csv
import nltk
nltk.download ("punkt")
def transform instance (row) :
cur_row = []
label =" label " + index to label [row[0]] # Prefix the index-ed
label with  label
cur row.append (label)
cur row.extend(nltk.word tokenize(row[l].lower ()))
cur row.extend(nltk.word tokenize(row[2].lower ()))
return cur_ row

def preprocess (input file, output file, keep=1l):



all rows = []
with open(input file,"r") as csvinfile:
csv_reader = csv.reader(csvinfile, delimiter=",6")
for row in csv_reader:
all rows.append(row)
shuffle (all rows)
all rows = all rows[: int(keep * len(all rows))]
pool = Pool (processes=multiprocessing.cpu count())
transformed rows = pool.map(transform instance, all rows)
pool.close()
pool. join ()
with open (output file, "w") as csvoutfile:
csv_writer = csv.writer (csvoutfile, delimiter=" ",
lineterminator="\n")
csv_writer.writerows (transformed rows)

# Preparing the training dataset

# since preprocessing the whole dataset might take a couple of minutes,
# we keep 20% of the training dataset for this demo.

# Set keep to 1 if you want to use the complete dataset

preprocess ("dbpedia csv/train.csv", "dbpedia.train", keep=0.2)

# Preparing the validation dataset

preprocess ("dbpedia csv/test.csv","dbpedia.validation")

sess sagemaker.Session ()

role
print (role) # This is the role that sageMaker would use to leverage Aws

get execution role()

resources (S3, Cloudwatch) on your behalf

bucket = sess.default bucket() # Replace with your own bucket name if
needed

print ("default Bucket::: ")

print (bucket)

x=a.
==

[nltk data] Downloading package punkt to /home/ec2-user/nltk data...
[nltk data] Package punkt is already up-to-date!
arn:aws:iam::210811600188:role/SageMakerFullRole default Bucket:::
sagemaker-us-east-1-210811600188

5. SageMakerOf Al & XS MAMSH= O B 4= UALE WA X|HE WK H|0|E MIES S30f| F=EgtLCt.
13 C}Z Python SDKE AFESHO] H{ 21t HEAL ¢ FHel ot s Y2 ELC)
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In [8]: %%time

train channel = prefix + "/train"

validation channel = prefix + "/validation"

sess.upload data(path="dbpedia.train", bucket=bucket,

key prefix=train channel)
sess.upload data (path="dbpedia.validation", bucket=bucket,
key prefix=validation channel)

s3 _train data = "s3://{}/{}".format (bucket, train channel)
s3 validation data = "s3://{}/{}".format (bucket, validation channel)
E=E

CPU times: user 546 ms, sys: 163 ms, total: 709 ms
Wall time: 1.32 s

2 OtE|MET} 2EE|= S30|M £ 2IX|E EHSI0{ OIE[HETL 2 12|F us XYl £Ho| & = ULE
LICt 2 MMSLICt sageMaker.estimator.Estimator WS AYUS A|&fe 2 S dioigrL|Ct

In [9]: s3 output location = "s3://{}/{}/output".format (bucket, prefix)
In [10]: region name = boto3.Session().region name

In [11]: container =
sagemaker.amazon.amazon estimator.get image uri(region name,
"blazingtext", "latest")

print ("Using SageMaker BlazingText container: {} ({})".format (container,

region name))

24

.

The method get image uri has been renamed in sagemaker>=2.

See: https://sagemaker.readthedocs.io/en/stable/v2.html for details.
Defaulting to the only supported framework/algorithm version: 1.
Ignoring f ramework/algorithm version: latest.

Using SageMaker BlazingText container: 811284229777.dkr.ecr.us-east-
l.amazo naws.com/blazingtext:1 (us-east-1)

7. SageMakerE ™MO|BILICt Estrimator c4.4x4 CHE QIAEIA Q| F7| REE ALE3510{ DBPedia

24
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In [12]: bt model = sagemaker.estimator.Estimator (
container,
role,
instance count=1,
instance type="ml.c4.4xlarge",
volume size=30,
max run=360000,
input mode="File",
output path=s3 output location,
hyperparameters=/{
"mode": "supervised",
"epochs": 1,
"min count": 2,
"learning rate": 0.05,
"vector dim": 10,

"early stopping": True,

"patience": 4,
"min epochs": 5,
"word ngrams": 2,

}y

8. HIO|E] AMd2t 22|F 7te| HEM|O|ZE FHIRLICE O~ A| st £ PHELICt
sagemaker.session.s3 input HIO|E| ME2 HKE Ln2[F0i| AHESH7| IS AP Lo 22tefL|Ct.

In [13]: train data = sagemaker.inputs.TrainingInput (
s3 train data,
distribution="FullyReplicated",
content type="text/plain",
s3 data type="S3Prefix",

)

validation data = sagemaker.inputs.TrainingInput (
s3 validation data,
distribution="FullyReplicated",
content type="text/plain",
s3 data type="S3Prefix",

)

data channels = {"train": train data, "validation": validation data}

9. Ztelo| 2= 2] et MAIX|7F LIEFLICH S2E BE2 2 AHE S3 H3l0M &S 4 JAEFLICH
output_path AlM7|=E,

In [14]: bt model.fit (inputs=data channels, logs=True)
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INFO:sagemaker:Creating training-job with name: blazingtext-2023-02-16-
20-3

7-30-748

2023-02-16 20:37:30 Starting - Starting the training job......
2023-02-16 20:38:09 Starting - Preparing the instances for
training......

2023-02-16 20:39:24 Downloading - Downloading input data

2023-02-16 20:39:24 Training - Training image download completed.
Training in progress... Arguments: train

[02/16/2023 20:39:41 WARNING 140279908747072] Loggers have already been
set up. [02/16/2023 20:39:41 WARNING 140279908747072] Loggers have
already been set up.

[02/16/2023 20:39:41 INFO 140279908747072] nvidia-smi took:
0.0251793861389

16016 secs to identify 0 gpus

[02/16/2023 20:39:41 INFO 140279908747072] Running single machine CPU
Blazi ngText training using supervised mode.

Number of CPU sockets found in instance is 1

[02/16/2023 20:39:41 INFO 140279908747072] Processing
/opt/ml/input/data/tr ain/dbpedia.train . File size: 35.0693244934082 MB
[02/16/2023 20:39:41 INFO 140279908747072] Processing
/opt/ml/input/data/va lidation/dbpedia.validation . File size:
21.887572288513184 MB

Read 6M words

Number of words: 149301

Loading validation data from
/opt/ml/input/data/validation/dbpedia.validati on

Loaded validation data.

—————————————— End of epoch: 1 ##### Alpha: 0.0000 Progress: 100.00%
Million Words/sec: 10.39 ##### Training finished.

Average throughput in Million words/sec: 10.39

Total training time in seconds: 0.60

#train accuracy: 0.7223

Number of train examples: 112000

#validation accuracy: 0.7205

Number of validation examples: 70000

2023-02-16 20:39:55 Uploading - Uploading generated training model
2023-02-16 20:40:11 Completed - Training job completed

Training seconds: 68

Billable seconds: 68

10. wK0| 22 =™ OtOHE SageMaker MA|Zt SAEI AEHQIEZ w1 Bh2 DS H{ESHY O XS A TLICH
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In [15]: from sagemaker.serializers import JSONSerializer
text classifier = bt model.deploy(

initial instance count=1l, instance type="ml.m4.xlarge",
serializer=JSONS

)

24

=4
INFO:sagemaker:Creating model with name: blazingtext-2023-02-16-20-41-
33-10

0

INFO:sagemaker:Creating endpoint-config with name blazingtext-2023-02-
16-20

-41-33-100

INFO:sagemaker:Creating endpoint with name blazingtext-2023-02-16-20-41-
33-

100

In [16]: sentences = |
"Convair was an american aircraft manufacturing company which later
expanded into rockets and spacecraft.",
"Berwick secondary college is situated in the outer melbourne

metropolitan suburb of berwick .",

]

# using the same nltk tokenizer that we used during data preparation for

training

tokenized sentences = [" ".Jjoin(nltk.word tokenize(sent)) for sent in
sentences]

payload = {"instances": tokenized sentences} response =

text classifier.predict (payload)
predictions = json.loads (response)

print (json.dumps (predictions, indent=2))



"label": [
" label Artist"
I
"prob": [
0.4090951681137085
]
by

{
"label": [

" label EducationallInstitution"

I
"prob" . [
0.49466073513031006

=]

1. 7|20z nue sy g2
ThUO| RfEBILIC

Jhor
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In [17]: payload = {"instances": tokenized sentences, "configuration":
{"k": 2}}
response = text classifier.predict (payload)

predictions = json.loads (response)
print (json.dumps (predictions, indent=2))
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"label": [
" label Artist",
" label MeanOfTransportation"
1,
"prob": [
0.4090951681137085,
0.26930734515190125
]
b
{
"label": [
" label EducationallInstitution",
" label Building"
1,
"prob": [
0.49466073513031006,
0.15817692875862122

12. [t 271FE 'Y Mol 2 At

—

In [18]: sess.delete endpoint (text classifier.endpoint)
WARNING:sagemaker.deprecations:The endpoint attribute has been renamed
in s agemaker>=2.

See: https://sagemaker.readthedocs.io/en/stable/v2.html for details.
INFO:sagemaker:Deleting endpoint with name: blazingtext-2023-02-16-20-
41-33

-100

Z
o] ZZ Zxtof| w2} Cf|o|Ef TpstXtet AIX|L|0]= NetApp Cloud Volumes ONTAP2| S3
HZI S S AWS SageMaker Jupyter NotebooksOf| Al NFS C|O|E{0]] HM|A S o~ QU&LIC,
O] M2 WAlS ALESIH FI AT EQ0] 10| NFS X S30f| A S5t Ci|o|Eof| &A|
MM|ASHD SRE = ASLICH
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* SageMaker BlazingTextE A%t HIAE
"https://sagemaker-
examples.readthedocs.io/en/latest/introduction_to_amazon_algorithms/blazingtext_text_classification_dbp
edia/blazingtext_text_classification_dbpedia.html"

* S3 QEHE AEZ|X|E 2|tt ONTAP HT X[

"https://docs.netapp.com/us-en/ontap/s3-config/ontap-version-support-s3-concept.html"

NetApp NFS AE2|X|E AIE5t= Apache Kafka ¥3 2=

TR-4947: NetApp NFS AE2|X|2| Apache Kafka HIZE - 7|5 AT U ds

Shantanu Chakole, Karthikeyan Nagalingam % NetApp2| Joe Scott@IL|C}

Kafkaz= B2 22| HIAIX| H[O|HE =8¢ = /= 4™t 77t 'E A AN 75 O AR
AMAHIRILICH KafkaE AFESIH S8 T2 AM 0 i E HHOZ F=X|0f H|o|EE A1
3 A E

2
o

A2 & AUSLICH LT 3 &EN HE0|| Katkas 22 H|0] 1
=

= T RS =S 2= 0 <R W=
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https://www.netapp.com/blog/ontap-ready-for-streaming-applications/
https://www.netapp.com/blog/ontap-ready-for-streaming-applications/
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Kafka cluster . 500GB
ProducarCorneUmer SWanm ri.xiarpe = Cloud Volumes
v ONTAP
v MetApp

s (B @)

ob7|EK B2

* * Compute. * 4. £ Kafka 22{AE{2} 3. E zookeeper LAE0| T8 MHOAM Az QUSLICE

* * DL|E{&. * Prometheus-Grafana 20| & 72| LEE AF2ZUESLICE.

**RARE Y IREE WEshE ol BxQl 3= 2HAHE ALE50] Kafka 22 AE0] H-dstn AHEELICE

* * AEE|X]. * O] AAFAN|= 500GB GP2 AWS-EBS 25 2717t ¥ Z & T .= NetApp Cloud Volumes
ONTAP AAB AT AFZE[J}GLICH 2 LS LIFE Sdff 0|2t E% o | NFSv4.1 282 Z Kafka
S A =EJYSLICH

Kafka2l 7|&= £82 ZE MHO|| thio M| JASLICH X[THX[7] $#HE = OFSZEX RS LT

HAE &

1. ¥H|0|E -is-preserve-unlink-enabled true L2} 20| Kafka 282 Z 0|5 gfLLCY.

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

2. £ 719 RARt Kafka 22{ A7} B UM CHEat 22 Xto| ol AFLICH
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o * 22 AE 1. * Y X2 ONTAP T 9.12.12 M&st= WA= NFS v4.1 AH= NetApp CVO
AAHANM S A-EJAELICE H270| RHEL 8.7/RHEL 9.10] EX|=|A&LICE

o * ZE{AE 2. * A= NFS MHE £502 MME Ut Linux NFSv3 MHFEL|CY.

3. & Kafka 22{AH ZF0IM HI2 FH|7F M= ASLIC

SHAE 1:

x FhQLQBSHKSUQV-p¢
73741824

: @ Leader:
Topic: __a_c topic  Parti Leader:
Topic: a_demo_topic Partition: 2 Leader
Topic: mo_topic ition: 3 Leader:

SAH 2:

root@ip-172 -0-198 demo]# kafka-topics --bootstrap-server=172
30.0.204:909Z2 --describe --topic - :
topic TopicId: AwQ
cas=1,segment.bytes

demo_topic Parti e eader: 2 Repli : 2,32 Isr: 2 Offline:

a_demo_topic s: 3,1 1Isr: 3, Offline:

—.a_demo_topic Partition: 2 der: 1 e 51 1 Isr: ine:
__a_demo_topic Partition:

4. £ 2AE0|| T M2 Ml o2{8t &=0] HI0|E{7 ZEE[JASLICE O ZHU2 7|2 Kafka IH7|X|of ZEHE
T2 FM-perf-test E2 & AFE5I0] SHE[ASLICE

./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

S. telnet2 AHESH0] 2f 22{AE{ 0l CHoH broker-101| CHet AEf MAS M SLICE

o Bl 172.30.0.160 9092

° ®lull 172.30.0.198 9092

£ 22|AE BRON H27io] MEj M0l YBHOER ARE FS C}Z ARIN0| Lt UssLC
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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]

6. NFSv3 AE2|X| 282 AMEot= Katka 22{AE 7 STHE = Mo ZHE2 E2|AHst7| fldi & S2{AHN
OHE[M ZHE S Z2MAE AZMUSL|CE THE|M L0 2(E) A8t +HEI/}ELICH kafka-reassign-
partitions.sh. AtM|St T2M|A = CHS 0 25 LICE

a. Kafka 22 AE{9| FH|of CHE THE|MS HE S| 2/ Miete!l e 74 JSONS HEUSLICHF
S AE0]| ol = E).

T oo

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

Stet JSONO| Of] M&EE|RESLICH /tmp/reassignment- file.json.

C. | OE|M et Z2hA= CH2 BEE Sl ES|AH=IUSLICH

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. THgeto| 2E & B 2 S0l E20l| chph £ CHE ME| M A3t NFSv3 AEZ|X| 28 AH8st= S AHT}
O|Z20| HtE Z'2 2X|Z M| ZE0| EHAHFHE HHH NetApp ONTAP NFSv4.1 AEZ[X| EES A2ots
22AE 12 oY HYS ST 2lo] ASUSLIC

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-@ ~ % telnet 172.30.0.198 9892
Trying 172.38.0.198...

telnet: connect to address 172.30.8.198: Connection refused
telnet: Unable to connect to remote host

eign host .
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HIX| 0L &

O| E|AE Atzjof| AF2El HIX|OtY E2 QL|Ct "OpenMessaging” Z| ¥ 3: OpenMessaging2 22 A0
TLOHEEX| Qi olofet SRIMQIL|C 28, AL AAH2H, loT I &l Cl|o|E o] CHst HA K& S HSSHH 0]7|Z A|AH
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Volumes ONTAP QIAEA S ALEJMESLICH O3 CHZ ME LIFE Sl 0|28t 252 6712 NFSv4.1 S ECE

* * 1M * O] HAE MM M ItST F IHX| A= Katka EE27{2t OpenMessaging I ZESLICH

° *H2F 34 * Katka 2270 T3l CHS AFFO| MEHE|ASLICE. Of2of] Z= EAIE AXMEH 2

38

Kafka 22{AE0| =E&HSLICT.

=H A+E AEYSLICH

730 32



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

* * OMB(OpenMessaging HIX|0t3) QI3 2= 714 * C}2 Ar20| MISELICE Of2Hof| 2= EAIE S E 44Xt
HIES XI™EAELICE

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

HIAE &Y

1. M2 RASH 222 T 07 HEERACH, 2f SSAE{DHCH XA HIX|0HY 22{AH 2S0] AELIC

—_

o *

2{AE 1. * NFS 7|dt Kafka 22{AH
2{AE 2. * DAS 7|8t Kafka 22{AH

2. OpenMessaging B& 2 ALE5I0] 2F 22{AE0IA FALSE YIZETL ER[AHE A} SLICE.

=
=
o * =2
=

sudo bin/benchmark --drivers driver-kafka/kafka-group-all.yaml
workloads/1l-topic-100-partitions-1kb.yaml
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MF=st2 2 A|Z2H0] 22l ZEILICEH NetApp NFS 7|8t Katka 22{AE2| AL | EZ27{7} 0|™ 21 CIH E2|0f| A

HOIEE AL Sl S 525 g =2 = ASLICL
Ot7|EIx 2
CtE HOll= NASE At83%t= Kafka 22{AE{Q| 2t 70| Liet JAELCt.

SHZ AL 2r 2gd 74
Kafka 3.2.3 * 3 x zookeers — T2.small
* HE7{ MH 3CH —i3en.2xLarge
* Grafana 17l — ¢5n.2xLarge
* MAXE/AH|X} 40 — c5n.2xLarge

* WA Kafka == 17l — i3en.2xLarge

OE =9 2 AF| RHELS8.7 0|4
NetApp Cloud Volumes ONTAP QIAE{A Tl L. E QAR A _ M5.2xLarge

CHE J20IM= NAS 7|2t Kafka 22{AE{2] OF7|HIME HO| FLCt

' AWS Cloud

=h Privale subnat

Zookeepar [ ] 12.amall

—_— Y o2

two mounis for each broker oy g._.
—~ = B

L r:él'—l—y D ms. 2xlarge }
— s m e O g

-- =0 - B .
mﬂﬂqaﬂihﬂiﬁﬂ.:}luslar E:E:} !"‘E > D ::

= TR 0)
COPENMESSAGING CLIENTS ] o5 2dage “ S

moniforing

250GB each

42




Il

* * Compute. * M2 MH0|M 3 E zookeeper YAHS0| AM3E|= 3L Kafka 22{AEH. 2t HE2F= ML LIFS
E8ll NetApp CVO QIAEI Al Ctol 220 Ci$t NFS OF2E X|H S 274 JHEIL|CE.

* HL|E{2]. * Prometheus-Grafana Z20f| LSt &= 7He| L E. /A ZEE MMSt=E AL 0| Katka 22{AHE
MMt AIR2E £ = HEQ| 3 E S AEE AF2EILILCE.

* * AEZ|X]. * 250GB GP2 AWS-EBS & 6717t QIAE A0 OFR2EE T L= NetApp Cloud Volumes
ONTAP QIAEIA 112 [}2 M8 LIFS S8 Katka 22{AE{0f 6742 NFS 2502 =& EL|Ct

«*HEZJ M * 0| HAE AtH|of| A 24 7tST of 7HX| R 4= Kaftka EEHRULI|CE Kafka E2710]| CHsH ChS 2t
Z2 ArY0| MEHE|RSL|CEH E E2IBL|Ct replica.lag.time.mx.ms ISR S 20N EF™ LEE H0OLL
e I‘||9|-61I| Z2YoIEE EIOI = BYELCH S8 L M L E 7o et ] ISR S =0|M E27 IDE
M| 2I5HK| A== gL Ct.

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

HIAE &Y

1. £ 0o fArst S2{ ATt MM EASLICH

> EC2 7|8t confluent 22{AH

> NetApp NFS 7|gt confluent 22{AH
2. StLt| T 7| Kafka 'wE7t 22 Kafka 22{AHQ| = E9t St 1Ho= MMEUELICH
3. 2t S AE{OICH ME |7t MMEIQIOH 2t H27{0]| 2F 110GB2| H|O|E{ 7t A F&LICH.

° *EC2 7|8t S2{AH * Kafka E27{ H[0|E] C|HE2[7} of] 01 =0 UAELICH /mnt/data-2 (CHS 20N
cluster1 2| Broker-1 [2Z E{O]H)]).

° * NetApp NFS 7|8t S2{AE * Kafka 227 H|0[E| LA E2|7F NFS X|H0i| OF2EELICt /mnt/data
(CHS OZoj|lM 22{AE29| E27{-1[REZ HO|Y))

[root®ip-172-30-9-185 /J¢ of -nT [root#ip-172-38-8-135 /18 dof -hT

Filesystem Type Size U'»cd Avoil Usex Ibuﬂ!!ﬂ on Filesystem Type Size Used Avall Uni H:ln:d on

devtmpfs devtmpfs 316 36 8% devtmpfs devtmpfs 310G e 310

tmpfs trpfs 316 n 316 ms /ﬂe-d sha trpfs tepfs TR I 1 u /eemm

tmpfs trmpfs 36 &M 316 tmpfs trpfs 36 2 36 1K frun

trofs trpfs ng 98 NG eu Jsrmschm tmpfs tpfs 36 0 3G % fsys/fesegroup

Jdev/rvmelinlp? xfs 106 3,16 7.86 3% / sgev/mmednlpz  xfs WG 3.6 7,06 3%/

/devi/mmelnl xfs 237 176 2.37 1% fent/date-1

6.26 @ 6.26 &% Srun‘user/1000 Jdev/mme2nl xfs 2.3 176 2.37 I¥ /ent/dato-2

[rnnmp-uz-su-o-us e tmpfs topfs 6.26 ? 6.26 % Jrunuser/1080

172.39.09.18: MKafka nfsé 35T MEG 34T 4N Mudnh-I
[roat®ip-172-30-9-139 /1¢

4. 2t 2HAEM HE7-10] ZRE|0| Mgt HEEH 57 TR M AT} E2[AHEJAELICH
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5 HEII ZRE T EHE7
h

| | ZFAT ARHHIO| HE2HO| EX |PE SHE|JELICE Kafka 2E{AE{Q HZH 7}
CHSap 20| AlEE|7| @ 0|

ol HasL|ot
o ¥ |P A FHOWIL Aot HEEAH IPE 7| E2H0l| Mt XFgLCt.
o *HEZF ID. * 0| A2 7| EEHUM LM E|JSLICE server.properties.
6. IP &2t A| Kafka MH|A = CH7| E2F0M A|ZE|ASLICEH
7. TN = MH 232 719t 2 AEQ WAH| =0 H|0|EHE F&5t= o 221 A|ZHS 2elgtLCt,

|

tt

r

Kafka E27] 57= 72| ol H2tHSLICH NetApp NFS 3/ AEZ|X[E A Y —?— ’é‘ﬂﬂﬂ H2HLEE
=76tz ol Z2l= AlZt0| Kafka 22{AE{0| A DAS SSDE fg*ft Z20] Hls W HE A= 2l AUELICE
1TB2| 2= CIO[E{0lA| DAS 7|8t S2{AE{S] =7 A|ZF2 NetApp-NFS 7Bt Kafka S2{AE

oj2to|AELICE.

EC2 7|4 SR{AE S M2 HEH 04 11068 HI0[E|S MTEsHS ol 1020| ZEXIY, NFS 7|4
S AEE 35 Do) 272 SRALICH 2701M EC22| THE| Mojl et AH[Xt QA0 09! ¥t NFS
S AEO M O BR7ZEE A6|K QIAIO| MEHE|QICHS 242 HOIYALICE

[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|t 22{AF
1. Q] L £ 08:55:53,73001| A|ZHE| Qi LICH

[2022-10-31 @8:55:53,661] INFO Setting -D jdk.tls.rejectClientInitiatedRenegotia-
[2022-10-31 ©8:55:53,727] INFO Registered signal handlers for TERM, INT, HUP (ort
[2022-10-31 ©8:55:53,730] INFO starting (kafka.server.KafkaServer)

[2022-10-31 ©8:55:53,73@] INFO Connecting to zookeeper on 172.30.0.17:2181,172.3I
[20827-10-21 AR:K5R+-KY 7881 TNFN [7ZnnKeenerflient Kafka <erverl Tnitializinn a new

b2 BN I = W 6

2. Hio|g 2| T2 MHAE 09:05:24,8602 2 ERtELICH 110GBL| HIO|E & X2|st= o 2&F 1020| AR L|CE

[2022-19-31 09:05:24,8608] INFO [ReplicaFetcherManager on broker 1] Removed fetcher for
partitions HashSet(test-topic-qbVsEZg-8880-95, test-topic-qbVsEZg-@0800-5,
test-topic-qbVsEZg-8@80-41, test-topic-qbVsEZg-00080-23, test-topic-gbVsEZg-8@08-11,
test-topic-qbVsEZg-P@80-47, test-topic-qbVsEZg-@0@0-83, test-topic-qbVsEZg-9008-35,
test-topic-qbVsEZg-0000-89, test-topic-qbVsEZg-0@80-71, gggg-tupic-qvaEZQ-BEEE-SB,|
test-topic-qbVsEZg-@28080-29, test-topic-gbVsEZg-90808-59, test-topic-qbVsEZg-0000-77,
test-topic-qbVsEZg-0080-65, test-topic-qbVsEZg-00008-17)
{kafka.server.ReplicaFetcherManager)

NFS 7|dt 22{AH

1. 9 = E = 09:39:17,21300 AIZTE|RAELICH AlZF 21 St=0] of2Hol| ZE HA|E/LICH
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P L

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

[2022-10-31
[72022-10-21

Doo~ovn BN

2. G|O|E] B|LE T2 N A

I R R |

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

©9:39:17,244]
na-30:17 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—6401leda

Client environment:host.name=ip-172-30-0-110.ec2.in
rlient enuviranmentsiava_vereinn=11_0_17 (arn_anarhe

= 09:42:29,1152 Z=E|AELIC 110GB2| HIO|HE X2|St= O 2 320| AR E/L|Ct.

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)

EﬂﬁiEé
gEHC

ch

o

50 minutes

40 minutes

30 mimites

20 minutes

10 minutes

0 minutes

AEE'X' §°A‘|

Kafka 2 AES| AEE|X| HE
7|52 O-IO-IAL||_'_|-_ 0| E-||AE‘—

—

o= CAA-d
Ateret 9ol Hlo|E{S A4

= OO
AAELIL.

Ot7|EIN 4

CtE HOl= NASE At

oF 1TB HIO|EHE X &st=
Zot= CH2 O zof| Lieb UYE&LICt.

B2l ol HH=E|AH DASS| < of 48&, NFS2| 22 2f 3:20]

Time Taken for broker Recovery

DAS Based Cluster

MFS Based Cluster

S —

110GE

1100GB

Data loaded on the broker

2 NetApp ONTAPE Sl Z=H|X|'JE|U7| 20| ONTAPS| 2= AEE|X| 284
Cloud Volumes ONTAPHIAM Z2H|XN'H &l NFS AE2|X|7} Q= Kafka 22{AE|

s10f EIAERALICH ONTAP 715 S0 322 Aefsl 2% & Urte 22 & +

= Kafka 22{AE Q| 24

o T

80| Ltet ASLICY.
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ZE 74 94 st 1y
Kafka 3.2.3 * 3 x zookeers — T2.small
* HE7{ MH 3CH — i3en.2xLarge

* Grafana 17l — ¢5n.2xLarge

*© MAXHAH|X}4CH — c5n.2xLarge *

HE Lo 2F M| RHELS8.7 0|4
NetApp Cloud Volumes ONTAP QIAE{A Tl L. QAR A _ M5.2xLarge

CHE J20IM= NAS 7|8 Kafka 22{AE{2] OF7|HIM E HO| FLCt

AWS Cloud

E Privala subnat

Tk [ ]meu

two maunts for each broker

w
k=1
153

S —
k4 T ‘]I D _i
e, e e
2 —
: :ﬁ‘—l—h D m&.2xlarge =
b 3 1D i-
3 rrance sty EE]} : | 2008 ceon
mﬂﬂu&ﬂmdusﬁar E:E:g r}g\ 3 D _.
ProducanCONImen swianm = _*F—_ﬂ"‘ D .
obn 2xlarga v b v
OPENMESSAGING CLIENTS i‘r;j} ] 5 2darge
munlmnng.
* * Compute. * 3t = Kafka 22{AE{Q} M2 M0l A AIHE|= 3 = zookeeper FAHZ0| AFRE|UALICEH 2t
HZ7{= ME LIFE Sl NetApp CVO QAEHAQ| EHA EEOﬂ CHet NFS O E X[EE 271 7HK| 0 JU}ASLICE

* * DL|E{2!. * Prometheus-Grafana X0l = 79| LEE AIEMSLICH YAZREE MMSH=0| 0| Kafka

E-E-IAE-|E MMST AFESH & Q= HEo| 3L E S AEE AIESL|CT

T ME =2 o M

e * AEZ|X|. * 0| QYAEAQ OFR2EEl 250GB GP2 AWS-EBS 25 6717} L atEl
Volumes ONTAP QARHAS AFFMESLICH IH CHS ME LIFE EoH ol =282
SE{AH| &= SLICE

** 4. * O HIAE Aol M 718 Fhset 4= Kaftka E2HJASLIL

| =t L= NetApp Cloud
6702l NFS 2 &2 = Kafka

AUAL £O| = 7|SO| THX| 2 HiAI =2 Me|FE Y + ASLICH Ui ARE ASoHM 222X
2E24S MelYaLtt
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HAE &Y

1. Kafka 22{2E = QI0M AZ ot ALY S HIEIC 2 T 2H| X = ASLICH

2. 22{AHO| M= OpenMessaging #HIX|01 =& AtE5H0] 2F 350GB2| H|O|E{ 7t MM =& LICE.

3. YIRCTt 22 El £ ONTAP System Manager % CLIE A3t AER|X| 224 7|7t £&ELICL

OMB E& AE3t0 ddot H0|E| 9] B2, AE2|X] 2&Y H|E0] 1.70:12! 33%7tA| HAE[RSLICE LIS
= = ARO[, WHE CIO|E0f A2 E =2|X Z7H2 420.3GBYA M H|0|HE M&st= ol AHEE 22X 3
281.7GBA&LILCE

VMDISK Set Media Cost

263 GiB 644 GiB

USED AND RESERVED AVAILABLE

0% 1% 20% 30% 40% 50% &0% T0% E0% 30%

1.7 to 1 Data Reduction
420 GiB logical used

LTl

aggrl
263 GiB 644 GiB
USED AND RESERVED AVAILABLE
0% 2504 50% TE% 1005

1.7 to 1 Data Reduction
420 GiB logical used

IOPS: 3 | Latency: L.00ms
Throughput: 0.22 MB/s

0 Bytes
S3Bucket

100%%
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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 o% o% @% shantanuCvOinstancenew-01
/vol/kafka_vol/ 281GB 33% 33% @% svm_shantanuCVOinstancenew
/vol/svm_shantanuCV0instancenew_root/

660KB o% o% @% svm_shantanuCVOinstancenew
3 entries were displayed.

Name of the Aggregate: aggrl
Node where Aggregate Resides: shantanuCVOinstancenew-01
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

AWS?2| M5 7 3l AS

NetApp NFSO| AE2|X| AZ0| OFREE Kafka 22{AE{7} AWS 22IRE9| M52
HIX[OpZ S LICEH "IX|0t ofl= CHS ’ﬂ.ﬁOﬂ HHE[O] ASLICE.

|

AWS 2212 E29| Kafka ¥ NetApp Cloud Volumes ONTAP(117tE&d & 5! £H LLE)

NetApp Cloud Volumes ONTAP(HA )& A28t Kafka 22{AE = AWS S22 59| M52 #HIX|OUMELICt. Of
HIX|0pd2 CHS MMl A A BtL|CE

OF7[EiX HF
CtE HOl= NASE AIE3t= Kafka 22{AE{9] & 70| Ltk JAELICH.

ZYHE 24 24

4

riot

43 74

Kafka 3.2.3 * 3 x zookeers — T2.small

* HE7{ MH 3CH — i3en.2xLarge
* Grafana 17l — ¢5n.2xLarge

* JHAXHAH|X}4CH — c5n.2xLarge *

RE LEo| 2 H|X| RHELS8.6
NetApp Cloud Volumes ONTAP QIAEIA HA % QIAEIA _mb5dn.12xLargge x 2. &= T &
QIAEA - m5dn.12xLargge x 171 = E
NetApp 22{AEf £& ONTAP 2%
1. Cloud Volumes ONTAP HA 42| 22, Zt AEZ|X| HEZ2{0|A 2 of J2|A[0|EQ| EE 3717t &

O 22| AH|0|E 27HE MMMEL|Ct Tt Cloud Volumes ONTAP =E=2| AL Aggregatedi| 6712 =252
AdefL|ct,
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aggr3
£8S Allocated Capacity:  5.05T8
EBS Used Capacity:

298.21 GB

Volumes: 3

kafka_aggr3_voll (1T8)
kafka_aggr3_volz (1 T8)

kafka_aggr3 vol3 (178}

AWS Disks: 8

State: online

Underlying AWS Tier:

AWS Disk Size:

Underlying AWS Capacity:

~ Encryption Type:

Home Node:

Pravisioned IOPS:

Provisioned |OPS SSD (i01)

278

1278

kafka_nfs_cve_hat-01

80000

aggr2

EBS Allocated Capacity:

EBS Used Capacity:

Volumes:

5327TB

209.90 GB

kafka_aggr2 vol2 (1 TB)

kafka_aggr2 vol3 (1 TB)

kafka_aggr2 _vol4 (1 TB)

AWS Disks:

State:

Underlying AWS Tier:

online

Provisioned IOPS S5D (io1)

Close

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

2 e M52 ¥

HAI7|7] I8 HA &t

Tl LS B0 D4 HEYLS BHSYBLIC
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WW

O ¢ © 4 =
i Information

. Support registration

& 3 @ 8 cloumERIQEr TP COMICVT- B EDUFT B
% Bookmaria ] orathe 3 pocgy compuier_ 3 steck 3 merl [N body butiiing WA3I5002 BN hemantha BN pecsoral B3
(l 53 Storage Classes ; o s

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 NVRAM2| IOPS7t { #2122 Cloud Volumes ONTAP £E E2&°| IOPSE 235022 tﬂ%‘MﬁLl Ct.
Cloud Volumes ONTAP2| 2E 2& C|A3 A7|= 47GBH&LICE CHS ONTAP EE2 HA AE0|H o
h:EoﬂE Eo|o|- |:|-71|E I-IROI' I$L|[|._
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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
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Volumes (1/1)

Madify volume

Q Search |
| Volume ID = vol-023c38a39e599a184 | X Clear filters |
Name % | Volume ID v | Type ¥ | Size v | 10PS ¥ | Throughput ¥
l boot:kafka_nfs_cvo_hal vol-023c9B8a39e599a184 iel 47 GiB Create volume
=1

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 /0

Manage ta
Volume 10 anagetags

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

Volume type info

Provisioned IOPS 550 (i1} v
Size (GiB) info
47
Mir: 4 Gifl, Maxx 6384 GIIL The value rmat be an inbeges
10P5 info
2350
Min: 100 IOPE, Max: 2550 IGPS fup to 50 KPS per GIll}

CtE 220l = NAS 7|8 Kafka 22 AE{ 2| OF7 |HIME 20 FLCL.

gl

* * Compute. * 3. E Kafka 22 AE 2t ME MHO|M HAHE|= 3 E zookeeper FA&E0| ALZE|/}SLICE 2t
HZ7{0l= ML LIFE Sdl Cloud Volumes ONTAP QIAEIA O] Chol S 20f CiSt NFS O E X|HO0| 274
QlAAL|CH
A A EH .

* * DL|EZ * Prometheus-Grafana Z0f| & 72| = EE AE}ESLICE FIZEE MMSH=0| 0| Kafka

SHAEE WHstn ME8Y = U= B2 3 E SEAEE MEUSLICE

o * AEZ|X|, * QIAE A0 SILIC| 6TB GP3 AWS-EBS £&0| O+2E Sl HA % Cloud Volumes ONTAP
QIAEIA S AISRUESLICE. O3 CHS NFS O EE A2510] Katka EEHZE 283 LHEHLICT.
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Openmessage HX|0t2 74

1. NFS 452 7135I2{H nconnectE AHE5H0] MY =~ Q= NFS MH{ 2 NFS EEFOI?JE 2ol o B2 HESR2
HZO| ERELICH Lt HHS HHSI0| H2F{ LLE0|M nconnect S = NFS 282 OF2EHLICE
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2.

54

[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#

Cloud Volumes ONTAPO|A L|EQ|3 HZEEZ =telgtL|Ct CFS ONTAP HE2 £ Cloud Volumes ONTAP
LEEO|A AF2EILIC} Cloud Volumes ONTAP HA 40| = St chA| 7 M EIL|C}

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



kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
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kafka nfs cvo sn-01
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kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
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kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01
kafka nfs cvo sn-01

2315762628
2315762629
2315762630
2315762631
2315762632
2315762633
2315762634
2315762635
2315762636
2315762637
2315762639
2315762640
2315762641
2315762642
2315762643
2315762644
2315762645
2315762646
2315762647
2315762648
2315762649
2315762650
2315762651
2315762652
2315762653
2315762656
2315762657
2315762658
2315762659
2315762660
2315762661
2315762662
2315762663
2315762664
2315762665
2315762666
2315762667
2315762668
2315762669
2315762670
2315762671
2315762672
2315762673
2315762674
2315762676
2315762677

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
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
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
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
svm kafka nfs cvo sn

svm_kafka nfs cvo sn

172

172.
172.
172.
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172.
172.
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172

172.
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172
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172.
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172.
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172.
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121
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.72
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.72
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121
.121
121
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121
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.72
.72
.223
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3.

56

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::>

Cl2 KafkaS
X|eistL|Ct. =

S ME8ILICE server.properties ZE Kafka EE7{= Cloud Volumes ONTAP HAHO{E
=
broker19| 22,

SELILE 1og.dirs 2 B270f 2} £40] LI2H LHHX| £42 EZ27{0f| SSYLIC
E YZXSHYAMRL 1og.dirs w2 L33 Z&LIC

[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#

° broker22| AR, £ HZESHMAIR 1og.dirs &4 72 Ct2 ot Z&LCt.

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

° broker32| A2, & HXSIHAIR 1og.dirs 4 a2 O3 Z&LICL



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 =E2| A2 KafkaQlLICt servers.properties 2(&£) E M 2[6t2 Cloud
Volumes ONTAP HA &1t SUSILICH 10g.dirs £4.

° broker12| 22, & MZXSIMAIL 1og.dirs #2 OISt 2&LICTH

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

° pbroker22| 22, & MZTSIMAIL 1og.dirs &2 CS1F 2&LICTH

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

° broker3Q| AR, £ AXSIMUAIR 1og.dirs &4 22 Ct2 0t Z&LICE

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| §IAEE = CHaat &2 £402 FMELICL (/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
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£ 2=YLIC messagesize AFE AHOICH THE = AFLILE 45 HIAEN M= 3KE AHEJ}ELICE

OMBO|IM MZ CHE2 & E210|H, & Sync == ThroughputS AF25H0] Kafka 22{AEM YIZEE
MEHSLICEH

° Sync E20|H £40f| AFE2E|= YAML It 2 CH3 2t 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

o NM2|F 2HXtL 40| AHE &= YAML IHY 2 CHE 2t Z&LICH (/opt/benchmark/driver-
kafka/kafka-throughput.yaml):



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

HIAE 2

1. Kafka 22{AE £ Terraform % AnsibleS AF25H0] (0 MESH AFFO|| 2t T2 H| XL 2| A& LTt
Terraform2 Kafka 22{AEHE AWS QAR AE AL QIZ2tE F56t= O| AFEE|[H, Ansible2 Kafka
Z2{AHE J|8tOZ Lt

2. 20 dHE I3 2E M} 57|31 EEI0|HZE OMB Y3 ZE7t E2|HE|RAELICE.

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

3. SYot YI=E 9| X2|Z S2t0|HOM E CHE AR ETL EE|HEAELIC

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

kl

£

r

NFSO|A A3ME|= Kafka QIAE A M5S Hl
I Ee

x[op2stk= RA2EE HEst= ol & 71X Rl E2t0|H It
MEEIARSLICE =2I0|H 2| XjO|H2 2 Al

Cloud Volumes ONTAP HA



* Sync E2[O[HOf| M L2t E|AH WG E & X2[E: ~1236Mbps.
* M2 =2to[Hof chsl MdE & X2[2: £t 1412Mbps.

£t Cloud Volumes ONTAP .E9| AR

* Sync E2I0|HHO| M LEAH MHEl & K2|Z: ~1962MBps
* X2l =2to|HollA MM E & 2| £/t 1660MBps

Sync EEIO|H= 27t A0 ZA| SSHAIE o] L2tE M2|FS g = A= HHEH, K2 tolH= 237t
oz CjA30 HUE mf XM2|g HAES HdelL|C)

st . ste o
O|2{$t Mz2[& +=X[= XIHE AWS #40] CHsll MEELICH O =2 845 27 AFeE fdh O L2 N2[ZF +XIE s
oy k=221 =t ol AL = A
QIARIA Q¥S BT D THE 4 YBLICL 3 MY T 5 SR MM AHIXE 220 ZLIC
CVO — HA Pair : Throughput driver CVO — HA Pair : Sync driver
(Higher is better) (Higher is better)
1600 1412 A%l 1283 1235
1400 1200
1200
& 1000 l:'é,! -
;g 200 670 706 670 706 DE:' S 651 &4 612 562
é 0 E 600
2 400 £ 400
200 200
0 ]
Producer Rate Consumer rate Total rate Producer Rate Consumern rate Tatal rate
mEC2 - Throughput = CVO - HA - Throughtput WEC2- syncdriver  ®CVO - HA - Sync
CVO - Single Node : Throughput driver CVO - Single Node : Sync driver
(Higher is better) (Higher is better)
1800 1650 2500
1600
100 1340 — 19862
g 1200 e.:,'{:
£ 1000 830 830 2 g i
T 800 670 670 : 981
@ o 1000
5 s00 5 652 512
400 500
200
0 ]
Producer Rate Consumer rate Total rate Producer Rate Consumer rabe Total rate
WECZ-Throughput @ CVO - SN - Throughput | mECZ- sync driver  ® CVO - SN - SYNC

Xelgd = S7|et 20| HIX|0rE +3 Al AE2|X] H2[EFE 2RUSHYAL.
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Performance h 4
Hour Day Week Month Year
Latency 2.99 ms

4
2
4] L A
19:00 19:15 19:30 19:45
IOPS 32.16k
75k
50k
25k
0
19:00 19:15 19:30 19:45
Throughput 1,906.55 MB/s
Ak
2k
1]
1500 19:15 19:30 19:45

NetApp ONTAPE AWS FSx2| M5 7 & AS

NetApp NFSO|| AE2|X| A|Z0| OF2E =l Kafka 22{AE{7t NetApp ONTAPE AWS FSx2)
M s2 HX[OZHSLICE X0 o= Chg MMof| AHE[0] /}SLICE



NetApp ONTAPE AWS FSx2| Apache Kafka

NFS(Network File System)i= CHZF| HlOIEIS X&oH= o H2| ALS S| HIEYS THU AIAHQIL|CH TR0
Z%|0jl 4 HIO|E{= Apache Kafka® 22 AE2|Y 0jZ2|3H|0|H0jl OfsH F7H Cf 50| MM E| 1 UALITH 0|2t
YARCE M AE2IK| 7152 3HE AN, B2 XK A7 J2e HolE 27T OFIHHE LR 2 Bt MAIZ
2M2 x|gstn A JHs3t S Bt/ Yo L4t M7 9 M5 olmapt Wt

Kafkac POSIX 22t It A| AR} S| THY A|ARIN o] &80 IHY XA S M 2[5HK|ZH NFSv3 It A|AHI0)|
ClO|E{E XN &tet i Kafka E27 NFS 22}0|Q1E= XFS EE= extd 242 22 0t A|AEIT} L2 0t =S
SHAME 4 USLICH Lt ol o| 2= 22{AEE 2Est OE|MS CHA| 22 1 Kafka 2277t AT{5H= NFSQ
O|£0| QA&LICE o|2{st 2HZ s Z5}7| 28] NetApp2 RHELS.7, RHEL9. 10| A YLHIHOZ ARt 4= Ql= HA
ANEOZ QE A A Linux NFS 22I0|HEE HH|0|EZHOMH S NetApp ONTAPE FSx Z2|= ONTAP
9.12.10{| A X[ &IgFL|Ct.

NetApp ONTAPE Amazon FSx= 22t E0A 2tHSHA| 22| |0 2t 7Hs6HH F o M52l NFS I A|AHIS
XS ELICE NetApp ONTAPE FSx2| Kafka Cl|IO|E{ = CHE| HIO|E{E Me|stn LiAgtd S B&6t7| 2ls &t &e
UESLICE NFS= 5261 L 21Ztst |0|E| MEO| s L EA AEZ|X| 22| 3 H0|E ESE HSgL|Ct.

2 AWS ZEE! MH|AO|M Kafka QIZZEE At off NetApp ONTAPE
ICh CtSa 22 o|™ g MSELICt
*CPU ZEE2 £0{ /0 CH7| A|ZtS ELICt
* O WHE Kafka H2H 27 A7t
*OIHM Bl EEY.
*SEM 8l ME.
*OHE 7H8M g9 7t8 4.

*HIo[H B3,

0y
i

-

NetApp ONTAPE AWS FSx2| M5 71 U A

NetApp NFSOf| AE2|X| AZ0| OFREE Kafka 2BAETLAWS 22RE2| M58 HX|OIZMSL|Ct #IX|oH
Ofl= Ct2 Mol BHE|0 JAELICE

NetApp ONTAP2 AWS FSx2| Kafka

NetApp ONTAPE AWS FSx7t U= Kafka 22{AE = AWS 220N 52 HX[OFIMSL|CE o] #HIX|OtE 2
ChE Mdo M AERL(CE

OF7 Bl HH
Ct2 HO0|l= NetApp ONTAPE AWS FSxE AtE3t= Kafka 22HAE Q| 2tF 40| Liet JA&LICE.
SAHE 718 24 sl
Kafka 3.2.3 * 3 x zookeers — T2.small
* H27{ MH 3C{ —i3en.2xLarge
* Grafana 17l — c5n.2xLarge
* Y AEXE/AH|X} 40 — c5n.2xLarge *
OE =9 2 AH| RHEL8.6
NetApp ONTAPE AWS FSx 4GB/sec?| X 2|2t 160000 IOPS2| Multi-AZ
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NetApp ONTAP 47 & NetApp FSx

In

1. X7| HIAEE 98l 2TB 221t 40000 IOPSZ 2GB/sec X 2|2k2| NetApp ONTAP I} A|AEIO]| Lot FSxE

SASLICE.
[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"}

0| oflofl A= AWS CLIE Edll NetApp ONTAPE FSxE 756t USLICH R0 w2t AF2X 2HHjA HH
X722 ALEXE X[ HBHOF 2L|CH NetApp ONTAPE stL AWS 2&2 Edf| FIIE 7= Y H2[E 5= JAY
I:I=|E=|7< OIE=I XFO-IO xo|—| |:-|: *I_Tl_ |—EJ(-IO HHE % I'||—'—°|' ||_'_|-

—_—

fjo

FSx for NetApp ONTAPO]| CHet HAMO|H, HIAE FH(US-East-1)2| 2GB/sec M2| I A|AERI0|| CHEH HA
7bs st 2| IOPSE 80,000 IOPSILICE. NetApp ONTAP It A|AEI2 FSxO| £ | IOPSE 160,000
|IOPSO|H, O|E 2|8 A= 4GB/sece| M| 10| HRSIH, 0] FA 2| HHR0|| 0] LiE0| MHE|0] USFLICE

NetApp ONTAP M5 A0l CHSE FSxOf| CHot XEM|ISH LHE 2 07| 0f| A AWS FSx for NetApp ONTAP MEAME
EZESHIA| 2. hitps://docs.aws.amazon.com/fsx/latest/ ONTAPGuide/performance.html .

FSx "create-file-system"0f| CHot XtA|SH HHE L22 O{7(|0l1M &S 5 USLICL
https://docs.aws.amazon.com/cli/latest/reference/fsx/create-file-system.html

O£ S0 KMS 7|E X|IH5IX| 942 wf AH8E|= 7|2 AWS FSx OFAE] 7|7} OtL|2 EH KMS 7| & X8 +

UG LICH
2. NetApp ONTAP I} A|ABI0|| CHTH FSxE MMSt= SOt C3at 20| MY A|ARS HHTHZ JSON HHetol| A
"lifeCycle" AEN7} "Available"@ 2 HZAE Ti7tX| 7|CHILICE
[root@ip-172-31-33-69 ~]# aws fsx describe-file-systems --region us-
east-1 —--file-system-ids £fs-02ff04bab5cellc7c
3. fsxadmin A2 X2 NetApp ONTAP SSHE FSXOf| 29218t XtH ZHS ASELICE.
Fsxadmin2 ‘4 Al NetApp ONTAP It A|ARIE FSx2| 7|2 22| Xt A™ULICE fsxadmin®| ¥z &=
MBF [

1AM 22 CH2 AWS 2& £ AWS CLIOIM IHE A|ARIS XS Hae o F4E Lot
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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. Xtz ZHO| == H NetApp ONTAP IHY A|ARE FSxO| AE2|X| 744 HAIS WA et

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

SVM(A2EZ|X| 7t A|AENS NetApp ONTAP =E8 FSx2| H|O|E{E 22| B HM|ASY| /ot XpA| 22| X+
ZHI A= ES ZtE AHe2|El I MH{O0|H NetApp ONTAP HE| HHA|ZE £/t FSxE HMl&a8tL|Ct.

712 AEE|X| 7t HAlS FHT 20l= MZ UM El NetApp ONTAP It A|ARIE FSxOf| SSHE A3

AEEX] 7h Hilof| 282 g5k, 0|2t RAISHA O HE S fI6h 6712 2&S WHRLICL SAe HES

) Ooc= T =2E8= ocood

7|HO = Kafkalfl B Lt2 458 M3E += A= 7|2 74 24(8) 0[3tE FXIELICE

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
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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
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sudo bin/benchmark -drivers driver-kafka/kafka-sync.yaml workloads/1-
topic-100-partitions-1kb.yaml
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sudo bin/benchmark —-drivers driver-kafka/kafka-throughput.yaml
workloads/1l-topic-100-partitions-1kb.yaml
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mount -t nfs -o vers=4.1,nconnect=16 172.30.0.121:/kafka volO1l
/data/kafka volOl

ot 2 S 5LIC max_session slots® 5 MEHRILICE 64 E MEHSIL|Ct 180. O]= ONTAPL| 7|2 MM &&
Mot LX|gh|C.

Kafka E27 E4
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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
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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 SVMOIIA pNFSE A% 4= UA| E|HELILCE.

vserver modify -vserver vsl -v4.l-pnfs enabled -tcp-max-xfer-size 262144
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sudo bin/benchmark --drivers driver-kafka/kafka-throughput.yaml
workloads/1l-topic-100-partitions-1kb.yaml
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Messages In Per Topic
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messageSize: 16384
consumerBacklogSizeGB: 4096
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4027.5 MB/s | Pub err 0.0 err/s ..
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* OfLfX| FpZL7}2t?
"https://lwww.confluent.io/what-is-apache-kafka/"

* O|E0| HtE & &L|7}1?
"https://linux-nfs.org/wiki/index.php/Server-side_silly_rename"

* ONATPE= AEZ2|Y oS 2|7 0o Thal S ELICY.
"https://www.netapp.com/blog/ontap-ready-for-streaming-applications/"

* Kafka2| 0| HE ZA.
"https://sbg.technology/2018/07/10/kafka-nfs/"

* NetApp ME AN
"https://www.netapp.com/support-and-training/documentation/"

* NFS2t fL7}?
"https://en.wikipedia.org/wiki/Network_File_System"

* Kafka IFE|M XH 0|2 SAJL7}?

"https://docs.cloudera.com/runtime/7.2.10/kafka-managing/topics/kafka-manage-cli-reassign-
overview.html"

* OpenMessaging HIX|0t 32 FIL[77}?
"https://openmessaging.cloud/"
* Kafka HE2HE {EA| Oro| 1zf|o| &L 7}?
"https://medium.com/@sanchitbansal26/how-to-migrate-kafka-cluster-with-no-downtime-58c216129058"
* Prometheus® Kafka E27{E O{EH| EL|E St LI7I?
https://www.confluent.io/blog/monitor-kafka-clusters-with-prometheus-grafana-and-confluent/
* Apache Kafkag& 2| ESE
https://www.instaclustr.com/platform/managed-apache-kafka/
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https://www.instaclustr.com/support-solutions/kafka-support/
* Apache Kafka& ZAA&E MH[A

https://www.instaclustr.com/services/consulting/
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confluent.
confluent.
confluent.
confluent.
confluent.
confluent.
confluent.
confluent.
confluent.
confluent.
bootstrap.
:9092,192.

tier.fetcher.num.threads=80

tier.archiver.num.threads=80

tier.enable=true

tier.feature=true

tier.backend=S3

tier.s3.bucket=kafkabucketl-1

tier.s3.region=us-east-1
tier.s3.cred.file.path=/data/kafka/.ssh/credentials
tier.s3.aws.endpoint.override=http://wle-mendocino-07-08/
tier.s3.force.path.style.access=true
server=192.168.150.172:9092,192.168.150.120:9092,192.168.150.164
168.150.198:9092,192.168.150.109:9092,192.168.150.165:9092,192.1

68.150.119:9092,192.168.150.133:9092

debug=true

Jjmx.port=7203

num.partitions=80

num.records=200000000

#object PUT size - 512MB and fetch 100MB - netapp
segment .bytes=536870912
max.partition.fetch.bytes=1048576000

#GET size

is max.partition.fetch.bytes/num.partitions

length.key.value=2048
trogdor.agent.nodes=node0, nodel, node?2, node3, node4
trogdor.coordinator.hostname.port=192.168.150.155:8889
num.producers=20

num.head.consumers=20

num.tail.consumers=1

test.binary.task.max.heap.size=32G

test.binary.task.timeout.sec=3600

producer.timeout.sec=3600

consumer.timeout.sec=3600

ASE 2l HTTP ZEE S} BH ONTAPE ALKt HTTPSE S ESLICH HMA 7|2t H[Y J|=
confluent.tier.s3.cred.file.path O{7H ¥H~0f H|SEl Dt O[S0l K=&l LILCE.

NetApp AE2|X| ZIEEZ - ONTAP

A5 2 ?loll ONTAPOIAM THE HA Y 1S FEUSLICEH
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https://developer.nvidia.com/tao
https://developer.nvidia.com/tao
https://developer.nvidia.com/tao

-bash-4.2$ time ~/anaconda3/bin/spark-submit

--packages com.johnsnowlabs.nlp:spark-nlp 2.12:3.4.3

—--master yarn

-—-executor-memory 5g

-—executor-cores 1

--num-executors 160

-—-conf spark.driver.extraJdJavaOptions="-Xssl0m -XX:MaxPermSize=1024M"
-—-conf spark.executor.extradavaOptions="-XsslOm -XX:MaxPermSize=512M"
/sparkusecase/tr-4570-nlp/sentiment analysis spark.py
hdfs:///datal/Transcripts/

> ./sentiment analysis hdfs.log 2>&l1

reall3ml4.300s

user557mll.319s

sysd4m4d7.676s

CS Hol= 2016 R E] 2020 77HX| NASDAQ A+l 10CH 7| ol st 22l3 3 22 £Z9| MM EAM0| LIet
USLICE.
=AM 29 1071 At AAPL  AMD AMZN CSCO GOOGL Ofo|NTC MSFT  NVDA
HES 25
opAoll| 7447 1567 743 290 6822 826 824 904 417
Ct ESENC
Al

=2 64067 6856)2 7596 5086 6650 5914 6099 57158 6189
IIRE FSESCIE S ESC] o

AR Al
29 1787 253 213 84 189 97 282 202 89
IIRE
22gx| 196 0 0 76 0 0 0 1 0
o2
IIRE
(& 73497 8676)2 8552 5536 7521 6837 7205 6822 6695)2
IIRE) ESEN xHRSHAL

AlQ AlQ
HEE2| 22 CEO2 CFOZI &tz CHE-ES| & 0| AHMo| 2H8 SE X - E 7HK I JA&LICH =2 St
0| EMIISES SHMO|AL REX0l ™S HEY £ U= HES LICE ofoff w2t LWEY = O ' F719t
SHO|Lt FHOZ O EA FHS OX[=XE HEHMO=E TAFY HRIF ULt
CI2 E0ll= NASDAQ 22| 10CH 7|0l CHet 28 +~F2| 24X 2M0| HEE= Lt J&L|CH
A 1071 3|Ab AAPL  AMD AMZN CSCO GOOGL Ofo|[NTC MSFT  NVDA

Beg e
x

2HH 10.13% 18.06%  8.69% 5.24% 9.07% 12.08% 11.44% 13.25% 6.23%

=2 87.17% 79.02% 88.82% 91.87% 88.42% 86.50% 84.65% 83.77% 92.44%
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H A 1074 3|At AAPL  AMD AMZN CSCO GOOGL Oo|[NTC MSFT  NVDA

HEg  me

HAHEIE 2.43% 2.92% 2.49% 1.52% 2.51% 1.42% 3.91% 2.96% 1.33%
FEX] 0.27% 0% 0% 1.37% 0% 0% 0% 0.01% 0%

okoH\L|

Ct

HIAEZ? TEIY ZHO|A HDFSS| 22 ZEO0M 24t 2t 2= 4788, NFSE EE510 0.14% = UASLICH

-bash-4.2$ time ~/anaconda3/bin/spark-submit

--packages com.johnsnowlabs.nlp:spark-nlp 2.12:3.4.3

—--master yarn

--executor-memory 5g

-—executor-cores 1

-—-num-executors 160

--conf spark.driver.extradavaOptions="-Xssl0m -XX:MaxPermSize=1024M"
--conf spark.executor.extradavaOptions="-XsslOm -XX:MaxPermSize=512M"
/sparkusecase/tr-4570-nlp/sentiment analysis spark.py
file:///sparkdemo/sparknlp/Transcripts/

> ./sentiment analysis nfs.log 2>&l

reall3ml3.149s

user537m50.148s

sys4m4d6.173s

Ch2 JZ0M & = AXO0| HIo|E 5! & HA X2|E Sdlf Hlo[H jt1EI % 24 TensorFlow 28 2 £27t
SHEIRSLICE NFS2| HIO[E 2X[= AIEER &5 0| /\P‘1 DS L22E5H= 07| WiEof HEY
450| ot LA ASLICH TAA CIOIH ME 27|12 5% & NFS°I ’é”é.*S LS Zafetct.
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Spark NLP Sentiment Analysis End-toEnd Workflow Runtime

(Lower is better)

ves [ o0

Data Location

HDFS 0:13:14.300

0:00:00 0:07:12 0:14:24 0:21:36 0:28:48 0:36:00 0:43:12 0:50:24 0:57:36 1:04:48 1:12:00
hh:mm:ss.sss

=

—

Mot

Horovod M 1tE E3t 24t

Ch2 BES AAsHH J0f 1707t ZehEl 160702 AT U= T OrAE e ES AFE3H0] Spark 22{AE{0[A
ZIEHY PR 21 nido] YWHEIASLICE H2E| 5 2F 7 2ASHA| =5 executor H|I2E|7F 5GBE
MStE|RASLICH MES FRSHARL “F2 2E AIZE 2 Python A3EE™

'keras_spark_horovod_rossmann_estimator.py’2| CIO|E| X2|, 2 =& I D& Ht Al Ltol| it XM|et LHE

(base) [root@nl38 horovod]l# time spark-submit

--master local

-—executor-memory 5g

--executor-cores 1

--num-executors 160
/sparkusecase/horovod/keras_ spark horovod rossmann_ estimator.py
-—epochs 10

--data-dir file:///sparkusecase/horovod
--local-submission-csv /tmp/submission 0.csv
--local-checkpoint-file /tmp/checkpoint/

> /tmp/keras spark horovod rossmann estimator local. log 2>&l

10812| W& EpochE AtE¢H 21} BEIYJ2 Ch3 1t ZEL T

reald4d3m34.608s
userl2m22.057s
sys2m30.127s

Q12 O|0|E{ & XNZ|StD, DNN RIS nestn, Mt £ AASt, o|Z Z1HE 2|8t TensorFlow M3 XEQIEQF CSV
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2 S HHoh= O 432 0|40] ZRELICH WK Epoch? =5 10712 HSHASLICH MM 2 HEAZH2 2
et S 2E57] 28l thoi 10022 2FE 0] JASLICH LHHO 2 W A|ZH2 Epoch #=01| H|2{|5H0] tEHElL|CE

CHS O SRAE{OIM ABE 4 U 47| BIIX} L-ES ASSHT HDFSOIA ClOJE{SH B 'YARN BE2 St
ASBES ABHBLICE

(base) [root@nl38 horovod]# time spark-submit

—-—-master yarn

-—-executor-memory 5g

--executor-cores 1 --num-executors 160
/sparkusecase/horovod/keras spark horovod rossmann estimator.py
—-—epochs 10

-—-data-dir hdfs:///user/hdfs/tr-4570/experiments/horovod
--local-submission-csv /tmp/submission 1.csv
--local-checkpoint-file /tmp/checkpoint/

> /tmp/keras spark horovod rossmann estimator yarn.log 2>&l1

21 HEFY 2 LhSat 20| M| AS LT

real8ml3.728s
user/m48.421s
syslm26.063s

Spark2| Horovod 221t H|O|E HEHSE Sl 1012 WK EpochZ "HAet "2 A" BEO| M3 K7} 5208
WatMELICt 0] 3212 Chg J&lat 40| MAXQl HDFS2t Local2 EA|ELICE 7|2 TensorFlow DNN 22 W2
GPUE At8510] O 743t o JUELICH NetApp2 O| HIAEE 35t AE a2 7|& HOMo| AN

A=l YL(Ct.

CHS EIAEO|AM = NFSO| AFot= 2 H|0|E{2t HDFSE H| w5t Aal AlZHS H| Y &LICH AFF A8002| NFS
=852 Spark 22 AE2| 57 .t E(OtAE 17, 2Kt 4H)0ll ZX /Spkdemo/horovod’of| 02 EE|RESL|CH NFS
OFREE 7t2|7|= '--data-dir' Of7H H-E AFESI0] O™ E|AES} H|Xot BES AAUSLICE

(base) [root@nl38 horovod]# time spark-submit

-—-master yarn

-—executor-memory 5g

--executor-cores 1

--num-executors 160
/sparkusecase/horovod/keras spark horovod rossmann_ estimator.py
—-—epochs 10

--data-dir file:///sparkdemo/horovod
--local-submission-csv /tmp/submission 2.csv
--local-checkpoint-file /tmp/checkpoint/

> /tmp/keras spark horovod rossmann estimator nfs.log 2>&1

NFse| 21 BELY2 ChZa 2L Ct.
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real 5m46.229s
user 5m35.693s
sys 1mb5.615s

Che2 2ot 20| £t 1.430) O A E[R/}SLICH M2t D42 S AR HZAEl NetApp All-Flash 2AE2[X[E
£l Horovod Spark {IEZR0{|A] thE H|O|E M4 9l HIE S| O|™M S F2|10 T L Cof| A AalE[= Zi0] H]sH
7.550) O w2 £ 2 S 4 Ql&L|C}

Horovod Spark Workflow Runtime
(Lower is better)

Seconds
0 500 1000 1500 2000 2500 3000

Input data location

N

CTROIZ 458 9i3t € 2l 2

HFSHR| Qi 43 H
Factorization Machine)2 MZ2 Al
2
=

7| #|(factorization Machine)S

CTRE Z[UHoISIEE MAE FH AAHS Z2 2 &M0M 22 &ME SO E AN 2 U= MR HS
Flof Must 7|5 4= XHES StEoHoF YLICEL X2 &M2 7|53t £2 &42 7|5 4= X882 & F SILIE
| 2d 2o SQELICE 21 7|A 7|8 A1E HELIS 2l DeepFM(Deep
A

71E29 ST e 7As & TRl 7|5 g2 HES TS e HMH HE S| WR NELZ RSN 0|EHOE =2
=M YEE WNY = AT, HHZ MU Bd AEAE 2 AN W AELX| SEHYQ R Qo) YHHO =2 2%t 7|5
o ZHEU AZRILILE Googlezt 22 & w2 UERI H "9f0[= A E HE" HIH, M ofo|= 2} E
HAS Aot 5I0|E2|E HER/I XM Jutt 7|s 8= 2HES Syt

0| Wide & Deep Model0ll= 7|2 2t0|E 23t & ZEHof| Cigt = 71X 0| e, 01 F =
O AXLIOZS HRZ S22 CH2 JHof| CHel Lutstst = &2
DeepFM2 H2 220t 2 £20| Yot = 5l ;g o
7152 EEXNOE WKS B2 £+ YSLICH

m
muln
Okl 7
3o
_o'l
N
MO
=2
N
or
=
A
-

MK Criteo '7|Xt.txt'(11GB) Y 2 NFS D2 EOf| & E CTR_E&|Ql.csvit= CSV MU E XM ESLICE
Ispclassification_criteo_spark.py2t= MMS AL25H0] /spkdemo/TR-4570-dataZ X2} ESLICH 2 =2 =&
Ared[of] CHEE Python AT ZIE™ O] AT RIEO|A &4 "process_input_file"2 042 EXIE HAEE £3sto] B2
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https://arxiv.org/abs/1606.07792
https://arxiv.org/abs/1606.07792
https://arxiv.org/abs/1606.07792
https://arxiv.org/abs/1606.07792
https://arxiv.org/abs/1606.07792
https://arxiv.org/abs/1606.07792
https://arxiv.org/abs/1606.07792
https://arxiv.org/abs/1606.07792
https://arxiv.org/abs/1606.07792

Mot F2 7|22 ", E HHEQRE "\n™E HYRLICE 2=
=lL|c}
= .

E0| FMO=Z BAE|=F H2l| 7|K} ixt2h X2|5HH

njc

CIS DLEZ HAEE 2/l 2 IfUZ CTR_E2|Ql.csvE AFEFUSLICH =4 HAE AZo|AM 2 CSV IHY2
majlo|gr, M4 AU 7|5 11,12, i3, 113" BEJL IStEl AF|0p7t U= Spark DataFrameQ 2 & KA LICtH
2|3 ADMA T|K "['C1','C2','C3,...,/C26". LIS 'park-submit B2 212 CSVOIA 238t T mAt HES 9|l
20% 22 DeepFM ZES W LSt 10H2| WL Epoch £0i| 29| DS MEHSIO] H|AE MEQ| o|& &t E
A AbEtL|Ct,

(base) [root@nl38 ~]# time spark-submit --master yarn --executor-memory 5g
-—executor-cores 1 —--num-executors 160
/sparkusecase/DeepCTR/examples/run classification criteo spark.py --data

-dir file:///sparkdemo/tr-4570-data >
/tmp/run classification criteo spark local.log 2>&l

Hlo|e Y 'CTR_E2|Ql.csv7t 11GBE £1tstE2 QR E HiX|st2{H C|0|E| ME I 7|2t 25t
spark.driver. maxResultSizeS X sl{0f tL|C}.

spark = SparkSession.builder \
.master ("yarn") \
.appName ("deep ctr classification") \
.config("spark.jars.packages", "io.github.ravwojdyla:spark-schema-
utils 2.12:0.1.0") \

.config("spark.executor.cores", "1") \
.config('spark.executor.memory', '5gb') \
.config('spark.executor.memoryOverhead', '1500"') \

(

(

.config('spark.driver.memoryOverhead', '1500') \

.config("spark.sqgl.shuffle.partitions", "480") \
(

.config("spark.sqgl.execution.arrow.enabled", "true") \
.config("spark.driver.maxResultSize", "50gb") \
.getOrCreate ()

9| 'parkSession.builder’ M HH| M= E-HSIUCE "Apache SHEH"0|= Df. toPandas() HIA =S AF238H0] Spark
DataFrameS Pandas DataFrame2 2 H&t5tL|Ct

22/06/17 15:56:21 INFO scheduler.DAGScheduler: Job 2 finished: toPandas at
/sparkusecase/DeepCTR/examples/run classification criteo spark.py:96, took
627.126487 s

Obtained Spark DF and transformed to Pandas DF using Arrow.

FE9 2 2, W= H0[E ME0i 36M &o| F11 HIAE MEO| 9M YE0| AELICE.

HI
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https://arrow.apache.org/
https://arrow.apache.org/
https://arrow.apache.org/

Training dataset size = 36672493
Testing dataset size = 9168124

0| 7| E11M= GPUE AFESHX| @t CPU HIAEO HEEEE MAESH At E2f1E AHE35IK TensorFlowE
TE5H= A0| ZQELICE O] HHA[= GPU 7t% 2H0|HE|2|E = E5HX| 211 TensorFlow2| AVX(Advanced Vector
Extensions) % AVX2 H&E S Z[Ciet ZEHLICE 0|23t 7|52 WESHE 7t OE X E iR A CHES} E=
HHMI DNN 1 22 MH i AlLtof] SEHA| BA=[JAELICE 256H|E B8 AH(FP) HIXIAHE AH8St=
AVX20{| M AT & = FMA(Fused Multiply Add) 82 M4 3 5l |0 YAl0f MetstH x|Cf 2812 £EE
H2EL|Ct FP 2= 3 O|0|E R89| B AVX2E= AVXO]| H|SH 8% 2 £ =2 H|ETHL|Ct.

2022-06-18 07:19:20.101478: I
tensorflow/core/platform/cpu feature guard.cc:151] This TensorFlow binary
is optimized with oneAPI Deep Neural Network Library (oneDNN) to use the
following CPU instructions in performance-critical operations: AVX2 FMA
To enable them in other operations, rebuild TensorFlow with the
appropriate compiler flags.

AAO|M TensorFlowS WESHYH AL S HESIL|CH Bazel'. RE|= Six| S0 Chel & TEXE0||A OIS HHYS
M5O df, df-plugins, BazelS A X[EHL|CL,

yum install dnf

dnf install 'dnf-command (copr)'
dnf copr enable vbatts/bazel
dnf install bazelb

9C TZNA S0 C++ 17 7|52 AFR3I2{H GCC 5 0| A2 2rAsl8lof EHL|Ct. 0] 7|52 RHELOA
SCL(Software Collections Library)zt &1 MS&L|Ct CHS HE2 RHEL 7.9 22{AE0]| devtE4! 3! GCC
11.2.12 SX[ELct.

subscription-manager repos --enable rhel-server-rhscl-7-rpms
yum install devtoolset-1ll-toolchain
yum install devtoolset-1ll-gcc-c++
yum update
scl enable devtoolset-11 bash
/opt/rh/devtoolset-11/enable

Opx|e} & HHE Jopt/rh/devEAll -11/root/usr/bin/gcc(GCC 11.2.1
git 0] 1.8.3 O &QIX| ZQISHA|2(RHEL 7.92+ &1 HS&).
AO|0|ESte B2

)E ME3tE devarl -112 EM3tgtL|Ct 3t
O|E &ZSIMAIR "7| AL gitE 2.24.12

%4l TensorFlow OFAE K& A £ 0|0| EM[RCtD 7PEtL|C O CHg "2 37t A2 ALEsHe] "2 3
CIHEZ|E IS0 AVX, AVX2 S FMAE AH25t0 2 A0 M TensorFlowSs 7EELICH "MA U S Aldlist
ZHIZ Python HIO|{2| $|X[E X|™EILICE "CUDA" GPUE AM2SHX| 47| 20| E|AE| AFEE 4 QlEL

MHEo| w2t bazelrc' TFYO| MM EILICH E3E IS MESED "build—define=no_hdfs_support=false"S X s}0q

pa]
1%


https://bazel.build/
https://travis.media/how-to-upgrade-git-on-rhel7-and-centos7/
https://travis.media/how-to-upgrade-git-on-rhel7-and-centos7/
https://travis.media/how-to-upgrade-git-on-rhel7-and-centos7/
https://developer.nvidia.com/cuda-toolkit

AE'II-I al

HDFS XIS S4SIIELICE HO| bazelrc'S HESHIAIQ “58 28 M2 Python ATZE " 4H Y
A

=g
SS9 M S =S BAIFLIC

./configure
bazel build -c opt --copt=-mavx --copt=-mavx2 --copt=-mfma --copt=
-mfpmath=both -k //tensorflow/tools/pip package:build pip package

ZHIE ZH 3 E AH8510 TensorFlowE LESH = Lt AR EE MASIHY Critio Display Ads H|O|E MEE
X2[std DeepFM 222 WKt 0| & 42| Receiver Operating Characteristic Curve(ROC AUC) Of2H0]| /U=
TS AlbbetL|ot,

(base) [root@nl38 examples]# ~/anaconda3/bin/spark-submit
-—-master yarn

-—executor-memory 15g

--executor-cores 1

-—-num-executors 160
/sparkusecase/DeepCTR/examples/run classification criteo spark.py
-—-data-dir file:///sparkdemo/tr-4570-data

> . /run _classification criteo spark nfs.log 2>&l

1089] W Epoch <0i| E|AE H|O|E MEO| AUC E+E HUASLICL.
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Epoch 1/10

125/125 - 7s - loss:
0.4629 - val binary

Epoch 2/10

125/125 - 1s - loss:
0.5146 - val binary

Epoch 3/10

125/125 - 1s - loss:
0.6166 - val binary

Epoch 4/10

125/125 - 1s - loss:
0.7261 - val binary

Epoch 5/10

125/125 - 1s - loss:
0.7961 - val binary

Epoch 6/10

125/125 - 1s - loss:
0.9502 - val binary

Epoch 7/10

125/125 - 1s - loss:
1.1329 - val binary

Epoch 8/10

125/125 - 1ls - loss:
1.3794 - val binary

Epoch 9/10

125/125 - 1ls - loss:
1.6115 - val binary

Epoch 10/10

125/125 - 1s - loss:
1.6768 - val binary

test AUC 0.6337

O AME At2f|et H|zoh EA

crossentropy: 0.4624

crossentropy: 0.5130

crossentropy: 0.6144

crossentropy: 0.7235

crossentropy: 0.7934

crossentropy: 0.9474

crossentropy: 1.1301

crossentropy: 1.3766

crossentropy: 1.6087

crossentropy: 1.6740

Spark Y 2AE 22 HEIYS CHE #|X|0f L= HIO|E{2F ]

AlO
o
Spark {2 =2 HEtYO tigt © 2{'d CTR o= HI_'_ZJ LT},

0.4976 - binary crossentropy:

0.3281 - binary crossentropy:

0.1948 - binary crossentropy:

0.1408 - binary crossentropy:

0.1129 - binary crossentropy:

0.0949 - binary crossentropy:

0.0778 - binary crossentropy:

0.0651 - binary crossentropy:

0.0555 - binary crossentropy:

0.0470 - binary crossentropy:

.4974

.3271

.1928

.1383

.1102

.0921

.0750

.0622

.0527

.0442

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

val loss:

AsLICt o 282
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Scala Spark Aggregation - Throughput MB/Sec
(Higher is better)
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SlO|EZ|E S2tRE &84

x4 AE{Z2to| = HO|E] MIE = X[&H I HIO[E 22| AIES Sdl 62| 24t elZet 2tE S
HESH 2I2|0|A SJ/EE BE| IS8 S2RE9 EitEl 2 HES RA[SHs ol0|EE[=

5
22 EQLICL oto|E2|E 22t ES 2|thivh 2 &ote{H C|o[E| #Met L= ofZ2(3|0] M
2|MEZ GI0| AtLh 2t3 0t BE| 22t L 2tE ZHof| HIo|HE HEdtA| 0|SE 4= UA0{OF
gLt
M 2k AE2|X|S 22LER 0|53810f BO|E| HEO 22 AR Al S HB317{LE 01 Z2|7H|0]4 T, DevOps
2
E

HIZL|A S2[E|ZE YI2EE SERE2 O|HE L2 M) 50|22 = 22HRE S ARSIt YSL T
JMOE O 520 YA2E2 O|SEL L # 8 2HX SA-, DevOps 3! 01Z2|#|0|F JH&, C|O|E{H[0] &, 24,

HIE, 12 7|1Z00 Al MEie] e HAOM 2F HAHZ Joj2kH ALt
NetApp 5l0|HZ|E S2RE £8HS AF5ts U2 St 2ok, o|o[E HHA
SZ0|M CIoJE X I EZRE THY MO M Z2[E = ASH, AL

=
QALIC} CHS J2I2 D2o| wino|E| 24 HlO|ES 9I3 HWE| 22LC HHS NTots 2HLC AH|A THEHO
=
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Sensors '
—————————————————— Events 5 amazon

Via
Srark 1 Hadoop Chssine & Rest API g ECZVPC Sp'qrrg‘{ g BS Microsoft
MatAnp in-Place Anslysics Moduls | ] ’ | HDinsight
A A A A ﬂ T Kafka — SJD':;; %ﬁ NFS NES Volume

]
Direct Connect
L ——

e o i i s =
On-Premises um-m NetApp Private Storage /

EQUINIX | Keysione

Express Route

Snaphirror®

L e T o e e S R o e W |

Of AILI2[Q0| M= Of2] 220 AWSZ £=41El 1oT H|0|E{ 7} NPS(NetApp Z2t0[8l AEE[X])Q] S ¢{X|of
MZEELICH NPS 2E2|X|= AWSSt AzureOf| ?{X[S Spark EE= Hadoop 2 AE{ 0] HZEE[0] o2 EEf_?_Eoﬂki
AAE[= SO0l E4 oS 2(FH|0[H0] St H|O|E{of| °”)\1|£°EF = UATE X AL of Z& Afzl|el =2

QT AFet L BHR|E ChZa 25 LI

* D2 o] 2EHREE A S HI0|Eoff CHet 241 Y S Mt 1 BfL|Ct.

* Ctefet diMet S5IEE Soll Al 2, 22t 28t 22 Chet 2AAZ8E] H|0[E{E 2otof BfL|Ct.

* ERU2 28H0[1 H|E 2EH0[0{of LIt

© 2l AlE M2 CHE AL 8 22FRE B ZH] 5o 22| = B4 MH|A S HSotes HIE 2EX0|1 22X
£2HS F=5h= AYLIL

NetApp2| HIO|E Eo 5l HE| S2t2E HZE £FM2 62 SI0|H A 220 22RE &4 oS 2(7H|0[H0] Ut
EXE oiZgLIct ¢ 220t Z0 *“HOI CIOIE{ 7} AE2|YE|0 KafkaE S3ll AWS Spark 22{AHZ T EL|Ct
Of H|0|E{ = Equinix El|O|E| HIE] L{o| 22tRE G 2/ 70 A= NPSOf| A= NFS 70| MZELICt

NetApp NPS= 22} Direct Connect2t Express Route 322 S8l Amazon AWS 2 Microsoft AzureOf|
HEEEZ, D42 0| 0|F gle 2M RES 28310 Amazon X AWS 241 22 AE HF0{|A H[O[E{0f
HM| AT UELICE M2tA] AL AEZ|X|2F NPS AE2|X| 5 ONTAP 2T EQ|0{E AMalsty| 2o
"SnapMirrorg EHZSHYA[2" NPS H|O|EE AtLH S=2{AE0f 0|2 2SH0] ALY 3! Of2] 22t E MUt 5to|He2|=
22RE 2N 7|58 M3 = USLICHL

A/50| M52 9o UHOZ of2] LT QIEIH0|A W XY X =

Z £ WE ZZE A8t 222
QIAEI A Q| [f|0|E{0]] HM|ASH= Z40| ZELIC} NetApp2 CHSS H|E 8 CH2 Data Mover 22ME Q30
USLILE "xCP" & "BlueXP =At 81 S7[=t" 11ZH0| O Z2|AH|0[d 14|, Hot Bl H|E 2EX ¢l ot0|E2|E SERE

AN S2AAHE A 4 UEE KBLICE

2 28 AHE2 Python 23 ZE
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# TR-4570 Refresh NLP testing by Rick Huang
from sys import argv

import os
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import sparknlp

import pyspark.sqgl.functions as F

from sparknlp import Finisher

from pyspark.ml import Pipeline

from sparknlp.base import *

from sparknlp.annotator import *

from sparknlp.pretrained import PretrainedPipeline
from sparknlp import Finisher

# Start Spark Session with Spark NLP

spark = sparknlp.start()

print ("Spark NLP version:")

print (sparknlp.version())

print ("Apache Spark version:")

(
(
(
print (spark.version)
spark = sparknlp.SparkSession.builder \
.master ("yarn") \
.appName ("test hdfs read write") \
.config("spark.executor.cores", "1") \
.config("spark.jars.packages", "com.johnsnowlabs.nlp:spark-
nlp 2.12:3.4.3")\
.config('spark.executor.memory', '5gb') \
.config('spark.executor.memoryOverhead', '1000")\
.config('spark.driver.memoryOverhead', '1000")\
.config("spark.sgl.shuffle.partitions™, "480")\
.getOrCreate ()
sc = spark.sparkContext
from pyspark.sgl import SQLContext
sgl = SQLContext (sc)
sglContext = SQLContext (sc)
# Download pre-trained pipelines & sequence classifier
explain pipeline model = PretrainedPipeline ('explain document dl',
lang='en') .model#pipeline sa =
PretrainedPipeline ("classifierdl bertwiki finance sentiment pipeline",
lang="en")
# pipeline finbert =
BertForSequenceClassification.loadSavedModel ('/sparkusecase/bert sequence
classifier finbert en 3', spark)
sequenceClassifier = BertForSequenceClassification \
.pretrained('bert sequence classifier finbert', 'en') \
.setInputCols (['token', 'document']) \
.setOutputCol ('class') \
.setCaseSensitive (True) \
.setMaxSentencelLength (512)
def process sentence df (data):
# Pre-process: begin
print ("1. Begin DataFrame pre-processing...\n")
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print (£"\n\t2. Attaching DocumentAssembler Transformer to the
pipeline™)
documentAssembler = DocumentAssembler () \
.setInputCol ("text") \
.setOutputCol ("document") \
.setCleanupMode ("inplace full")
#.setCleanupMode ("shrink", "inplace full")
doc_df = documentAssembler.transform(data)
doc _df.printSchema ()
doc_df.show (truncate=50)
# Pre-process: get rid of blank lines
clean df = doc_df.withColumn ("tmp", F.explode ("document")) \
.select ("tmp.result") .where ("tmp.end !=
-1") .withColumnRenamed ("result", "text") .dropna ()
print ("[OK!] DataFrame after initial cleanup:\n")
clean df.printSchema ()
clean df.show(truncate=80)
# for FinBERT
tokenizer = Tokenizer () \
.setInputCols (['document']) \
.setOutputCol ('token')
print (£f"\n\t3. Attaching Tokenizer Annotator to the pipeline")
pipeline finbert = Pipeline (stages=][
documentAssembler,
tokenizer,
sequenceClassifier
1)
# Use Finisher () & construct PySpark ML pipeline
finisher = Finisher () .setInputCols(["token", "lemma", "pos",
"entities"])
print (f"\n\t4. Attaching Finisher Transformer to the pipeline")
pipeline ex = Pipeline() \

.setStages ([
explain pipeline model,
finisher
1)
print ("\n\t\t\t ---- Pipeline Built Successfully ----")

# Loading pipelines to annotate

#result ex df = pipeline ex.transform(clean df)

ex model = pipeline ex.fit (clean df)

annotations finished ex df = ex model.transform(clean df)

# result sa df = pipeline sa.transform(clean df)

result finbert df = pipeline finbert.fit (clean df).transform(clean df)

print ("\n\t\t\t ----Document Explain, Sentiment Analysis & FinBERT
Pipeline Fitted Successfully ----")

# Check the result entities
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print ("[OK!] Simple explain ML pipeline result:\n")
annotations finished ex df.printSchema ()
annotations finished ex df.select ('text',

'finished entities') .show(truncate=False)
# Check the result sentiment from FinBERT
print ("[OK!] Sentiment Analysis FinBERT pipeline result:\n")
result finbert df.printSchema()
result finbert df.select('text', 'class.result').show (80, False)
sentiment stats (result finbert df)

return
def sentiment stats (finbert df):

result df = finbert df.select('text', 'class.result')

sa df = result df.select('result')

sa df.groupBy ('result') .count () .show ()

# total lines = result clean df.count /()

# num neutral = result clean df.where(result clean df.result ==
['neutral']) .count ()

# num positive = result clean df.where(result clean df.result ==
['positive']) .count ()

# num negative = result clean df.where(result clean df.result ==
['negative']) .count ()

# print (f"\nRatio of neutral sentiment = {num neutral/total lines}")

# print (f"Ratio of positive sentiment = {num positive / total lines}")

# print (f"Ratio of negative sentiment = {num negative /
total lines}\n")

return

def process input file(file name) :
# Turn input file to Spark DataFrame
print ("START processing input file...")
data df = spark.read.text (file name)
data df.show ()
# rename first column 'text' for sparknlp
output df = data df.withColumnRenamed ("value", "text") .dropna/()
output df.printSchema ()
return output dfdef process local dir(directory):
filelist = []
for subdir, dirs, files in os.walk(directory):
for filename in files:

filepath = subdir + os.sep + filename

print ("[OK!] Will process the following files:")

if filepath.endswith(".txt"):

print (filepath)
filelist.append(filepath)
return filelist
def process local dir or file(dir or file):

numfiles = 0
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def

if os.path.isfile(dir or file):
input df = process input file(dir or file)
print ("Obtained input df.")
process sentence df (input df)
print ("Processed input df")
numfiles += 1
else:
filelist = process local dir(dir or file)
for file in filelist:
input df = process input file(file)
process sentence df (input df)
numfiles += 1
return numfiles
process hdfs dir(dir name) :
# Turn input files to Spark DataFrame
print ("START processing input HDFS directory...")
data df = spark.read.option("recursiveFileLookup",

"true") .text (dir name)

data df.show ()

print (" [DEBUG] total lines in data df = ", data df.count())

# rename first column 'text' for sparknlp

output df = data df.withColumnRenamed ("value", "text").dropna ()
print (" [DEBUG] output df looks like: \n")

output df.show (40, False)

print (" [DEBUG] HDFS dir resulting data df schema: \n")

output df.printSchema ()

process_ sentence df (output df)

print ("Processed HDFS directory: ", dir name)
returnif name == "' main ':
try:
if len(argv) == 2:
print ("Start processing input...\n")
except:

print (" [ERROR] Please enter input text file or path to

process!\n")

exit (1)
# This is for local file, not hdfs:
numfiles = process local dir or file(str(argv[l]))
# For HDFS single file & directory:
input df = process input file(str(argv([1l]))
print ("Obtained input df.")
process sentence df (input df)
print ("Processed input df")
numfiles += 1
# For HDFS directory of subdirectories of files:
input parse list = str(argv[l]).split('/")

119



|
e

print (input parse list)

if input parse list[-2:-1] == ['Transcripts']:
print ("Start processing HDFS directory: ", str(argv[1l]))
process hdfs dir(str(argv([1l]))

print (f" [OK!] All done. Number of files processed = {numfiles}")

I AIEIE = keras_spark_horovod_rossmann_estimator.py® L|Ct.

Copyright 2022 NetApp, Inc.
Authored by Rick Huang

Licensed under the Apache License, Version 2.0 (the "License");
you may not use this file except in compliance with the License.
You may obtain a copy of the License at

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and

limitations under the License.

H H= FH H HF FH H H H H H H H= H H

# The below code was modified from: https://www.kaggle.com/c/rossmann-—
store-sales

import argparse

import datetime

import os

import sys

from distutils.version import LooseVersion

import pyspark.sgl.types as T

import pyspark.sgl.functions as F

from pyspark import SparkConf, Row

from pyspark.sgl import SparkSession

import tensorflow as tf

import tensorflow.keras.backend as K

from tensorflow.keras.layers import Input, Embedding, Concatenate, Dense,
Flatten, Reshape, BatchNormalization, Dropout

import horovod.spark.keras as hvd

from horovod.spark.common.backend import SparkBackend

from horovod.spark.common.store import Store

from horovod.tensorflow.keras.callbacks import BestModelCheckpoint
parser = argparse.ArgumentParser (description='Horovod Keras Spark Rossmann
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Estimator Example',

formatter class=argparse.ArgumentDefaultsHelpFormatter)
parser.add argument ('--master',
help='spark cluster to use for training. If set to
None, uses current default cluster. Cluster'
'should be set up to provide a Spark task per
multiple CPU cores, or per GPU, e.g. by’
'supplying "-c <NUM GPUS>" in Spark Standalone
mode ")
parser.add argument ('--num-proc', type=int,
help="number of worker processes for training,
default: “spark.default.parallelism ')
parser.add argument ('--learning rate', type=float, default=0.0001,
help='initial learning rate')
parser.add argument ('--batch-size', type=int, default=100,
help='batch size')
parser.add argument ('--epochs', type=int, default=100,
help="'number of epochs to train')
parser.add argument ('--sample-rate', type=float,
help='desired sampling rate. Useful to set to low
number (e.g. 0.01) to make sure that '
'end-to-end process works')
parser.add argument ('--data-dir', default='file://' + os.getcwd(),
help='location of data on local filesystem (prefixed
with file://) or on HDFS')
parser.add argument ('--local-submission-csv', default='submission.csv',
help='output submission predictions CSV')
parser.add argument ('--local-checkpoint-file', default='checkpoint'’,
help='model checkpoint')
parser.add argument ('--work-dir', default='/tmp',
help="'temporary working directory to write
intermediate files (prefix with hdfs:// to use HDFS)')
if name == ' main ':

args = parser.parse_args()

i mEmmmmem—ee———
# DATA PREPARATION #
f =mmmmmmmmmm————=
e e

print ('Data preparation')

print ('================")

# Create Spark session for data preparation.

conf = SparkConf () \
.setAppName ('Keras Spark Rossmann Estimator Example') \
.set ('spark.sgl.shuffle.partitions', '480"') \
.set ("spark.executor.cores", "1") \
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.set ('spark.executor.memory', '5gb') \
.set ('spark.executor.memoryOverhead', '1000")\
.set ('spark.driver.memoryOverhead', '1000")
if args.master:
conf.setMaster (args.master)
elif args.num proc:
conf.setMaster ('local[{}]'.format (args.num proc))
spark = SparkSession.builder.config(conf=conf) .getOrCreate ()
train csv = spark.read.csv('%$s/train.csv' % args.data dir,
header=True)
test csv = spark.read.csv('$s/test.csv' % args.data dir, header=True)
store csv = spark.read.csv('%s/store.csv' % args.data dir,
header=True)
store states csv = spark.read.csv('%s/store states.csv' %
args.data dir, header=True)
state names csv = spark.read.csv('%s/state names.csv' % args.data dir,
header=True)
google trend csv = spark.read.csv('$s/googletrend.csv' %
args.data dir, header=True)
weather csv = spark.read.csv ('%$s/weather.csv' % args.data dir,
header=True)
def expand date (df) :
df = df.withColumn ('Date', df.Date.cast (T.DateType()))
return df \
.withColumn ('Year', F.year (df.Date)) \
.withColumn ('Month', F.month (df.Date)) \
.withColumn ('Week', F.weekofyear (df.Date)) \
.withColumn ('Day', F.dayofmonth (df.Date))
def prepare google trend() :
# Extract week start date and state.
google trend all = google trend csv \
.withColumn ('Date', F.regexp extract (google trend csv.week,
"(.*2) =, 1)) N
.withColumn ('State', F.regexp extract(google trend csv.file,
'Rossmann DE (.*)', 1))
# Map state NI -> HB,NI to align with other data sources.
google trend all = google trend all \
.withColumn ('State', F.when(google trend all.State == 'NI',
'"HB,NI') .otherwise(google trend all.State))
# Expand dates.
return expand date (google trend all)
def add elapsed(df, cols):
def add elapsed column(col, asc):
def fn (rows):
last store, last date = None, None

for r in rows:
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if last store != r.Store:

last store = r.Store
last date = r.Date
if rlcol]:

last date = r.Date
fields = r.asDict () .copy()

fields[ ('After' if asc else 'Before') + col] = (r.Date

- last date) .days

def

yield Row (**fields)
return fn
df = df.repartition(df.Store)
for asc in [False, True]:
sort col = df.Date.asc() if asc else df.Date.desc()
rdd = df.sortWithinPartitions (df.Store.asc (), sort col).rdd
for col in cols:
rdd = rdd.mapPartitions(add elapsed column(col, asc))
df = rdd.toDF ()
return df
prepare df (df) :
num rows = df.count ()
# Expand dates.
df = expand date (df)

df = df \
.withColumn ('Open', df.Open != '0') \
.withColumn ('Promo', df.Promo != '0") \
.withColumn ('StateHoliday', df.StateHoliday != '0') \
.withColumn ('SchoolHoliday', df.SchoolHoliday != '0")

# Merge in store information.

store = store csv.join(store states csv, 'Store')
df = df.join(store, 'Store')

# Merge in Google Trend information.

google trend all = prepare google trend()

df = df.join(google trend all, ['State', 'Year',

'Week']) .select (df['*'], google trend all.trend)

# Merge in Google Trend for whole Germany.
google trend de = google trend all[google trend all.file ==

'Rossmann DE'].withColumnRenamed ('trend', 'trend de')

df = df.join(google trend de, ['Year',K 'Week']).select(df['*'],

google trend de.trend de)

# Merge in weather.

weather = weather csv.join(state names csv, weather csv.file ==

state names csv.StateName)

df = df.join(weather, ['State', 'Date'])
# Fix null values.
df = df \
.withColumn ('CompetitionOpenSinceYear',
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F.coalesce (df.CompetitionOpenSinceYear, F.1it (1900))) \
.withColumn ('CompetitionOpenSinceMonth',
F.coalesce (df.CompetitionOpenSinceMonth, F.lit(1l))) \
.withColumn ('Promo2SinceYear', F.coalesce (df.Promo2SinceYear,
F.1it (1900))) \
.withColumn ('Promo2SinceWeek', F.coalesce (df.Promo2SinceWeek,
F.lit(1)))
# Days & months competition was open, cap to 2 years.
df = df.withColumn ('CompetitionOpenSince’,
F.to date(F.format string('%s-%s-15",
df.CompetitionOpenSinceYear,

df.CompetitionOpenSinceMonth)))
df = df.withColumn ('CompetitionDaysOpen',
F.when (df.CompetitionOpenSinceYear > 1900,
F.greatest (F.1lit (0), F.least(F.lit (360 *
2), F.datediff (df.Date, df.CompetitionOpenSince))))
.otherwise (0))
df = df.withColumn ('CompetitionMonthsOpen',
(df .CompetitionDaysOpen / 30) .cast(T.IntegerType()))
# Days & weeks of promotion, cap to 25 weeks.
df = df.withColumn ('Promo2Since’,
F.expr ('date add(format string("%s-01-01",
Promo2SinceYear), (cast (Promo2SinceWeek as int) - 1) * 7)"'))
df = df.withColumn ('Promo2Days',
F.when (df.Promo2SinceYear > 1900,
F.greatest (F.1it (0), F.least(F.lit (25 *
7), F.datediff (df.Date, df.Promo2Since))))
.otherwise (0))
df = df.withColumn ('Promo2Weeks', (df.Promo2Days /
7) .cast (T.IntegerType ()))
# Check that we did not lose any rows through inner joins.
assert num rows == df.count(), 'lost rows in joins'
return df
def build vocabulary(df, cols):
vocab = {}
for col in cols:
values = [r[0] for r in df.select(col) .distinct () .collect () ]
col type = type([x for x in values if x is not None] [0])
default value = col type()
vocab[col] = sorted(values, key=lambda x: x or default value)
return vocab
def cast columns (df, cols):
for col in cols:
df = df.withColumn (col,
F.coalesce (df[col] .cast (T.FloatType()), F.1it(0.0)))
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return df
def lookup columns (df, vocab):
def lookup (mapping) :
def fn(v) :
return mapping.index (v)
return F.udf (fn, returnType=T.IntegerType ())
for col, mapping in vocab.items() :
df = df.withColumn (col, lookup (mapping) (df[col]))
return df
if args.sample rate:
train csv = train csv.sample (withReplacement=False,
fraction=args.sample rate)
test csv = test csv.sample (withReplacement=False,
fraction=args.sample rate)
# Prepare data frames from CSV files.
train df = prepare df(train csv) .cache ()
test df = prepare df (test csv) .cache()

# Add elapsed times from holidays & promos, the data spanning training

& test datasets.
elapsed cols = ['Promo', 'StateHoliday', 'SchoolHoliday']

elapsed = add elapsed(train df.select('Date', 'Store', *elapsed cols)

.unionAll (test df.select('Date', 'Store',
*elapsed cols)),
elapsed cols)
# Join with elapsed times.
train df = train df \

.jJoin (elapsed, ['Date', 'Store']l) \
.select(train df['*'], *[prefix + col for prefix in ['Before',
'"After'] for col in elapsed cols])

test df = test df \
.join(elapsed, ['Date', 'Store']) \
.select (test df['*'], *[prefix + col for prefix in ['Before',
'After'] for col in elapsed cols])
# Filter out zero sales.
train df = train df.filter(train df.Sales > 0)

print ('Prepared data frame')
PRIt ('S
train df.show ()
categorical cols = [
'Store', 'State', 'DayOfWeek', 'Year', 'Month', 'Day', 'Week',
'CompetitionMonthsOpen', 'Promo2Weeks', 'StoreType',
'Assortment’', 'PromoInterval', 'CompetitionOpenSinceYear',
'"Promo2SinceYear', 'Events', 'Promo',
'StateHoliday', 'SchoolHoliday'
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continuous cols = |
'CompetitionDistance', 'Max TemperatureC', 'Mean TemperatureC',
'Min TemperatureC', 'Max Humidity',
'Mean Humidity', 'Min Humidity', 'Max Wind SpeedKm h',
'Mean Wind SpeedKm h', 'CloudCover', 'trend', 'trend de',
'BeforePromo', 'AfterPromo', 'AfterStateHoliday',
'BeforeStateHoliday', 'BeforeSchoolHoliday', 'AfterSchoolHoliday'

]

all cols = categorical cols + continuous cols

# Select features.

train df = train df.select(*(all cols + ['Sales', 'Date'])) .cache()
test df = test df.select(*(all cols + ['Id', 'Date']l)) .cache()

# Build vocabulary of categorical columns.
vocab = build vocabulary(train df.select (*categorical cols)

.unionAll (test df.select (*categorical cols)) .cache(),
categorical cols)
# Cast continuous columns to float & lookup categorical columns.

train df = cast columns(train df, continuous cols + ['Sales'])
train df = lookup columns (train df, vocab)
test df = cast columns(test df, continuous cols)

test df = lookup columns (test df, vocab)

# Split into training & validation.

# Test set is in 2015, use the same period in 2014 from the training
set as a validation set.

test min date = test df.agg(F.min(test df.Date)) .collect() [0][0]

test max date = test df.agg(F.max(test df.Date)) .collect() [0][0]

one year = datetime.timedelta(365)

train df = train df.withColumn('Validation',

(train df.Date > test min date -

one year) & (train df.Date <= test max date - one year))

# Determine max Sales number.

max sales = train df.agg(F.max(train df.Sales)).collect () [0][O]

# Convert Sales to log domain

train df = train df.withColumn('Sales', F.log(train df.Sales))

print ('Data frame with transformed columns')
print ( == = L )

train df.show ()

print ('Data frame sizes')

print ('================")

train rows = train df.filter (~train df.Validation) .count ()
val rows = train df.filter(train df.Validation) .count ()
test rows = test df.count ()

Q

print ('Training: %d' % train rows)
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print ('Validation: %d' % val rows)
print ('Test: %d' % test rows)

B e
# MODEL TRAINING #
B
print ('==============")

print ('Model training')
print ('s=s============")
def exp rmspe(y true, y pred):
"""Competition evaluation metric, expects logarithic inputs."""
pct = tf.square((tf.exp(y true) - tf.exp(y pred)) /
tf.exp(y true))
# Compute mean excluding stores with zero denominator.
x = tf.reduce sum(tf.where(y true > 0.001, pct,
tf.zeros like (pct)))
y = tf.reduce sum(tf.where(y true > 0.001, tf.ones like(pct),
tf.zeros like (pct)))
return tf.sqgrt(x / y)
def act sigmoid scaled(x):
"""Sigmoid scaled to logarithm of maximum sales scaled by 20%."""
return tf.nn.sigmoid(x) * tf.math.log(max sales) * 1.2
CUSTOM OBJECTS = {'exp rmspe': exp rmspe,
'act sigmoid scaled': act sigmoid scaled}
# Disable GPUs when building the model to prevent memory leaks
if LooseVersion(tf. version ) >= LooseVersion('2.0.0'):
# See https://github.com/tensorflow/tensorflow/issues/33168
os.environ['CUDA_VISIBLE_DEVICES'] = '-1"
else:

K.set session(tf.Session(config=tf.ConfigProto(device count={'GPU': 0})))
# Build the model.
inputs = {col: Input (shape=(1,), name=col) for col in all cols}
embeddings = [Embedding (len(vocab[col]), 10, input length=1,
name='emb ' + col) (inputs[col])

for col in categorical cols]

continuous bn Concatenate () ([Reshape((1, 1), name='reshape ' +
col) (inputs[col])
for col in continuous cols])
continuous bn = BatchNormalization () (continuous bn)
x = Concatenate () (embeddings + [continuous bn])
x = Flatten () (x)

x = Dense (1000, activation='relu',

kernel regularizer=tf.keras.regularizers.12(0.00005)) (x)
x = Dense (1000, activation='relu',

kernel regularizer=tf.keras.regularizers.12(0.00005)) (x)
x = Dense (1000, activation='relu',
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kernel regularizer=tf.keras.regularizers.12(0.00005)) (x)

X Dense (500, activation='relu',
kernel regularizer=tf.keras.regularizers.12(0.00005)) (x)
x = Dropout (0.5) (x)
output = Dense(l, activation=act sigmoid scaled) (x)
model = tf.keras.Model ([inputs[f] for f in all cols], output)
model . summary ()

opt = tf.keras.optimizers.Adam(lr=args.learning rate, epsilon=le-3)

# Checkpoint callback to specify options for the returned Keras model

ckpt callback = BestModelCheckpoint (monitor='val loss', mode='auto',
save freg='epoch')
# Horovod: run training.
store = Store.create(args.work dir)
backend = SparkBackend (num proc=args.num proc,
stdout=sys.stdout, stderr=sys.stderr,
prefix output with timestamp=True)
keras estimator = hvd.KerasEstimator (backend=backend,
store=store,
model=model,
optimizer=opt,
loss="mae',
metrics=[exp rmspe],
custom objects=CUSTOM OBJECTS,
feature cols=all cols,
label cols=['Sales'],
validation='Validation',
batch size=args.batch size,
epochs=args.epochs,

verbose=2,

checkpoint callback=ckpt callback)
keras model =
keras estimator.fit (train df).setOutputCols(['Sales output'])
history = keras model.getHistory ()
best val rmspe = min(history['val exp rmspe'])
print ('Best RMSPE: %f' % best val rmspe)
# Save the trained model.
keras model.save (args.local checkpoint file)
print ('Written checkpoint to %s' % args.local checkpoint file)

G===———————"!
# FINAL PREDICTION #
# S #
print(':=::::::::::::::')

print ('Final prediction')
print('::::::::::::::::')
pred df=keras model.transform(test df)
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pred df.printSchema ()

pred df.show(5)

# Convert from log domain to real Sales numbers

pred df=pred df.withColumn('Sales pred', F.exp(pred df.Sales output))

submission df = pred df.select (pred df.Id.cast(T.IntegerType()),
pred df.Sales pred) .toPandas()

submission df.sort values (by=['Id']).to csv(args.local submission csv,
index=False)

print ('Saved predictions to %s' % args.local submission csv)
spark.stop ()

Ml HIH A ZE = run_classification_criteo_spark.py2iL|C}.

import tempfile, string, random, os, uuid

import argparse, datetime, sys, shutil

import csv

import numpy as np

from sklearn.model selection import train test split

from tensorflow.keras.callbacks import EarlyStopping

from pyspark import SparkContext

from pyspark.sqgl import SparkSession, SQLContext, Row, DataFrame
from pyspark.mllib import linalg as mllib linalg

from pyspark.mllib.linalg import SparseVector as mllibSparseVector
from pyspark.mllib.linalg import VectorUDT as mllibVectorUDT

from pyspark.mllib.linalg import Vector as mllibVector, Vectors as
mllibVectors

from pyspark.mllib.regression import LabeledPoint

from pyspark.mllib.classification import LogisticRegressionWithSGD
from pyspark.ml import linalg as ml linalg

from pyspark.ml.linalg import VectorUDT as mlVectorUDT

from pyspark.ml.linalg import SparseVector as mlSparseVector

from pyspark.ml.linalg import Vector as mlVector, Vectors as mlVectors
from pyspark.ml.classification import LogisticRegression

from pyspark.ml.feature import OneHotEncoder

from math import log

from math import exp # exp(-t) = e”-t

from operator import add

from pyspark.sql.functions import udf, split, 1lit

from pyspark.sqgl.functions import size, sum as sglsum

import pyspark.sqgl.functions as F

import pyspark.sqgl.types as T

from pyspark.sqgl.types import ArrayType, StructType, StructField,
LongType, StringType, IntegerType, FloatType

from pyspark.sql.functions import explode, col, log, when

from collections import defaultdict
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import pandas as pd
import pyspark.pandas as ps
from sklearn.metrics import log loss, roc_auc score
from sklearn.model selection import train test split
from sklearn.preprocessing import LabelEncoder, MinMaxScaler
from deepctr.models import DeepFM
from deepctr.feature column import SparseFeat, DenseFeat,
get feature names
spark = SparkSession.builder \
.master ("yarn") \
.appName ("deep ctr classification") \
.config("spark.jars.packages", "io.github.ravwojdyla:spark-schema-
utils 2.12:0.1.0") \

.config("spark.executor.cores", "1") \
.config('spark.executor.memory', '5gb') \
.config('spark.executor.memoryOverhead', '1500') \
.config('spark.driver.memoryOverhead', '1500') \
.config("spark.sqgl.shuffle.partitions", "480") \
.config("spark.sgl.execution.arrow.enabled", "true") \
.config("spark.driver.maxResultSize", "50gb") \
.getOrCreate ()

# spark.conf.set ("spark.sqgl.execution.arrow.enabled", "true") # deprecated

print ("Apache Spark version:")

print (spark.version)

sc = spark.sparkContext

sglContext = SQLContext (sc)

parser = argparse.ArgumentParser (description='Spark DCN CTR Prediction

Example',

formatter class=argparse.ArgumentDefaultsHelpFormatter)
parser.add argument ('--data-dir', default='file://' + os.getcwd(),
help='location of data on local filesystem (prefixed

with file://) or on HDFS')
def process input file(file name, sparse feat, dense feat):

# Need this preprocessing to turn Criteo raw file into CSV:

print ("START processing input file...")

# only convert the file ONCE

# sample = open(file name)

# sample = '\n'.join([str(x.replace('\n', '').replace('\t', ','")) for
X 1in sample])

# # Add header in data file and save as CSV

# header = ','.join(str(x) for x in (['label'] + dense feat +
sparse feat))

# with open('/sparkdemo/tr-4570-data/ctr train.csv', mode='w',
encoding="utf-8") as f:

# f.write (header + '\n' + sample)
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# f.close ()
# print ("Raw training file processed and saved as CSV: ", f.name)
raw_df = sglContext.read.option("header", True).csv(file name)
raw_df.show (5, False)
raw_df.printSchema ()
# convert columns Il to I1l3 from string to integers
conv_df = raw df.select(col('label') .cast ("double"),
*(col (i) .cast("float") .alias (i) for i in
raw df.columns if i in dense feat),
*(col(c) for c in raw df.columns if c¢ in
sparse feat))
print ("Schema of raw df with integer columns type changed:")
conv_df.printSchema ()
# result pdf = conv df.select("*").toPandas ()
tmp df = conv _df.na.fill (0, dense feat)
result df = tmp df.na.fill('-1', sparse feat)
result df.show()
return result df

if name == " main ":

args = parser.parse_args()

# Pandas read CSV

# data = pd.read csv('%s/criteo sample.txt' % args.data dir)

# print ("Obtained Pandas df.")

dense features = ['I' + str(i) for i in range(l, 14)]

sparse features = ['C' + str(i) for 1 in range(l, 27)]

# Spark read CSV

# process input file('%s/train.txt' % args.data dir, sparse features,
dense features) # run only ONCE

spark df = process input file('%s/data.txt' % args.data dir,
sparse features, dense features) # sample data

# spark df = process input file('$s/ctr train.csv' % args.data dir,
sparse features, dense features)

print ("Obtained Spark df and filled in missing features.")

data = spark df

# Pandas

#data[sparse features] = data[sparse features].fillna('-1"', )
#data[dense features] = data[dense features].fillna(0, )
target = ['label']

label npa = data.select ("label") .toPandas () .to numpy ()

print ("label numPy array has length = ", len(label npa)) # 45,840,617
w/ 11GB dataset

label npa.ravel ()

label npa.reshape (len(label npa), )

# 1.Label Encoding for sparse features,and do simple Transformation
for dense features

print ("Before LabelEncoder () :")
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data.printSchema () # label: float (nullable = true)
for feat in sparse features:
lbe = LabelEncoder ()
tmp pdf = data.select (feat) .toPandas () .to numpy ()
tmp ndarray = lbe.fit transform(tmp pdf)
print ("After LabelEncoder (), tmp ndarray[0] =", tmp ndarrayl[0])
# print ("Data tmp PDF after lbe transformation, the output ndarray
has length = ", len(tmp ndarray)) # 45,840,617 for 11GB dataset
tmp ndarray.ravel ()
tmp ndarray.reshape (len (tmp ndarray), )
out ndarray = np.column stack([label npa, tmp ndarray])
pdf = pd.DataFrame (out ndarray, columns=['label',6 feat])
s _df = spark.createDataFrame (pdf)
s _df.printSchema () # label: double (nullable = true)
print ("Before joining data df with s df, s df example rows:")
s _df.show(1l, False)
data = data.drop(feat).join(s_df, 'label').drop('label')
print ("After LabelEncoder (), data df example rows:")
data.show(l, False)
print ("Finished processing sparse features: ", feat)
print ("Data DF after label encoding: ")
data.show ()
data.printSchema ()
mms = MinMaxScaler (feature range=(0, 1))

# data[dense features] = mms.fit transform(datal[dense features]) # for
Pandas df
tmp pdf = data.select (dense features) .toPandas () .to numpy ()

tmp ndarray = mms.fit transform(tmp pdf)

tmp ndarray.ravel ()

tmp ndarray.reshape (len (tmp ndarray), len(tmp ndarrayl[0]))
out ndarray = np.column stack([label npa, tmp ndarray])

pdf = pd.DataFrame (out ndarray, columns=['label'] + dense features)
s _df = spark.createDataFrame (pdf)

s_df.printSchema ()

data.drop (*dense features) .join(s _df, 'label').drop('label')
print ("Finished processing dense features: ", dense features)
print ("Data DF after MinMaxScaler: ")

data.show ()

# 2.count #unique features for each sparse field,and record dense
feature field name

fixlen feature columns = [SparseFeat (feat,
vocabulary size=data.select (feat) .distinct() .count() + 1, embedding dim=4)
for i, feat in enumerate (sparse features)] +
\
[DenseFeat (feat, 1, ) for feat in
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dense features]

dnn_feature columns = fixlen feature columns

linear feature columns = fixlen feature columns

feature names = get feature names(linear feature columns +
dnn feature columns)

# 3.generate input data for model

# train, test = train test split(data.toPandas(), test size=0.2,
random state=2020) # Pandas; might hang for 11GB data

train, test = data.randomSplit (weights=[0.8, 0.2], seed=200)

print ("Training dataset size = ", train.count())

print ("Testing dataset size = ", test.count())

# Pandas:

# train model input = {name: train[name] for name in feature names}
# test model input = {name: test[name] for name in feature names}

# Spark DF:

train model input = {}

test model input = {}
for name in feature names:
if name.startswith('I"'):

tr pdf = train.select (name) .toPandas ()

train model input[name] = pd.to numeric(tr pdf[name])
ts pdf = test.select (name) .toPandas ()

test model input[name] = pd.to numeric (ts pdf[name])

# 4.Define Model, train,predict and evaluate

model = DeepFM(linear feature columns, dnn feature columns,
task="'binary"')

model.compile ("adam", "binary crossentropy",

metrics=["'binary crossentropy'], )

lb pdf = train.select (target) .toPandas ()

history = model.fit (train model input,
pd.to numeric(lb pdf['label']) .values,

batch size=256, epochs=10, verbose=2,

validation split=0.2, )

pred ans = model.predict (test model input, batch size=256)

print ("test LogLoss",
round (log loss(pd.to numeric (test.select (target) .toPandas()) .values,
pred ans), 4))

print ("test AUC",
round (roc_auc score(pd.to numeric(test.select (target) .toPandas()) .values,
pred ans), 4))

O ZAM0llAM= Apache Spark OF7|ElA, 1028 AtE Al 2 BIG[O|E], £[A 24, Al M
DL} 2t El NetApp AEE|X| ZEZ2| 0] Chall MHBILICH A BZE #HX|0rZ & U 12
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Zetoto] HiE S XA Spark EFMS MEHE 4= JUEL|CE

* Apache Spark O}7[EIA 2 714 @4
"http://spark.apache.org/docs/latest/cluster-overview.html"

* Apache Spark AF2 AL
"https://www.qubole.com/blog/big-data/apache-spark-use-cases/"

* Apache ZHH 1tH|
"http://www.infoworld.com/article/2897287/big-data/5-reasons-to-turn-to-spark-for-big-data-analytics.html"

* A3 NLP
"https://www.johnsnowlabs.com/spark-nlp/"

=
"https://arxiv.org/abs/1810.04805"

* Deep and Cross Network for Ad PredictionsS 22! gtL|C}
"https://arxiv.org/abs/1708.05123"

* FlexGroup
"http://www.netapp.com/us/media/tr-4557 .pdf"

* AEE|YETL
"https://www.infoq.com/articles/apache-spark-streaming"

* Hadoop£ NetApp E-Series &M
"https://www.netapp.com/media/16420-tr-3969.pdf"

* NetApp AI?t 1174 HF7LIAO[MS St Z4d 24
"https://docs.netapp.com/us-en/netapp-solutions/pdfs/sidebar/Sentiment_analysis_with_NetApp_Al.pdf"

* NetApp2l 2|41 fjo|E| 24 2 M
"https://docs.netapp.com/us-en/netapp-solutions/data-analytics/index.html"

* SnapMirrorE &ZEsHHAIL
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[root@mastr-51 Spectrum Scale Data Access-5.0.3.1-x86 64-Linux-
install folder]# 1s

Spectrum Scale Data Access-5.0.3.1-x86 64-Linux-install
[root@mastr-51 Spectrum Scale Data Access-5.0.3.1-x86 64-Linux-
install folder]# chmod +x Spectrum Scale Data Access-5.0.3.1-x86 64-
Linux-install

[root@mastr-51 Spectrum Scale Data Access-5.0.3.1-x86 64-Linux-
install folder]# ./Spectrum Scale Data Access-5.0.3.1-x86 64-Linux-
install --manifest

manifest

<contents removes to save page space>

2. B LE0| 2 7Y @4 XM 8 #HE s§i|H ZehE AX|ei|ct

[root@mastr-51 5.0.3.11# for 1 in 51 53 136 138 140 ; do ssh
10.63.150.$1 "hostname; rpm -ivh /gpfs install/chef* "; done
mastr-51.netapp.com

warning: /gpfs install/chef-13.6.4-1.el17.x86 64.rpm: Header V4 DSA/SHAlL
Signature, key ID 83ef826a: NOKEY

Preparing...

FHAFH A H AR H SRS

package chef-13.6.4-1.el7.x86 64 is already installed
mastr-53.netapp.com

warning: /gpfs install/chef-13.6.4-1.el17.x86 64.rpm: Header V4 DSA/SHAl
Signature, key ID 83ef826a: NOKEY

Preparing...

FHASH A AR

Updating / installing...

chef-13.6.4-1.el7

FHASH AR H AR

Thank you for installing Chef!

workr-136.netapp.com

warning: /gpfs install/chef-13.6.4-1.el17.x86 64.rpm: Header V4 DSA/SHAl
Signature, key ID 83ef826a: NOKEY

Preparing...

FHAFH AR A A

Updating / installing...

chef-13.6.4-1.el7

FHAFH A H AR

Thank you for installing Chef!

workr-138.netapp.com

warning: /gpfs install/chef-13.6.4-1.el17.x86 64.rpm: Header V4 DSA/SHAl
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Signature, key ID 83ef826a: NOKEY

Preparing...

ifgdstsasstdsdasdasstaaaasaaa A RAREARER

Updating / installing...

chef-13.6.4-1.el7

ifgdstassstdsdasdadatagaasaRA A RAREARAR

Thank you for installing Chef!

workr-140.netapp.com

warning: /gpfs install/chef-13.6.4-1.el17.x86 64.rpm: Header V4 DSA/SHAl
Signature, key ID 83ef826a: NOKEY

Preparing...

FHAFH A H AR H AR AR

Updating / installing...

chef-13.6.4-1.el7

FHAFH A H AR H SRR

Thank you for installing Chef!

[root@mastr-51 5.0.3.11+#

[root@mastr-51 installer]# for i1 in 51 53 136 138 140 ; do ssh
10.63.150.51 "hostname; yumdownloader kernel-headers-3.10.0-
862.3.2.e17.x86_64 ; rpm -Uvh --oldpackage kernel-headers-3.10.0-
862.3.2.el7.x86_ 64.rpm"; done

mastr-51.netapp.com

Loaded plugins: priorities, product-id, subscription-manager
Preparing...

FHAHH A

Updating / installing...

kernel-headers-3.10.0-862.3.2.el7

FHAH A AR HH AR A A AR A AR A F AR F SRS HHHH

Cleaning up / removing...

kernel-headers-3.10.0-957.21.2.el7

FHAH A AR H AR A A AR AR AR F AR AR S

mastr-53.netapp.com

Loaded plugins: product-id, subscription-manager
Preparing...

FHAFH AR AR AR H AR RS

Updating / installing...

kernel-headers-3.10.0-862.3.2.el7

FHAFH A H AR AR H AR

Cleaning up / removing...

kernel-headers-3.10.0-862.11.6.el7

FHAFH AR H AR AR AR H SRR
workr-136.netapp.com

Loaded plugins: product-id, subscription-manager

Repository ambari-2.7.3.0 is listed more than once in the configuration
Preparing...

G

146



Updating / installing...
kernel-headers-3.10.0-862.3.2.el7
ifgdstsasstdsdasdasstaaaasaaa A RAREARER
Cleaning up / removing...
kernel-headers-3.10.0-862.11.6.el7
ifgdstassstdsdasdadatagaasaRA A RAREARAR
workr-138.netapp.com

Loaded plugins: product-id, subscription-manager
Preparing...

FHAHH A E A

package kernel-headers-3.10.0-862.3.2.el17.x86 64 is already installed
workr-140.netapp.com

Loaded plugins: product-id, subscription-manager
Preparing...

FHAFH A H AR H SRR
Updating / installing...
kernel-headers-3.10.0-862.3.2.el7

FHAFH AR H A
Cleaning up / removing...
kernel-headers-3.10.0-862.11.6.el17

FHAFH AR H AR H AR

[root@mastr-51 installer]#

3. BE L CO|M SELinuxS SiAIEL|CE.

[root@mastr-51 5.0.3.1]1# for 1 in 51 53 136 138 140 ; do ssh
10.63.150.51 "hostname; sudo setenforce 0"; done
mastr-51.netapp.com

setenforce: SELinux is disabled
mastr-53.netapp.com

setenforce: SELinux is disabled
workr-136.netapp.com

setenforce: SELinux is disabled
workr-138.netapp.com

setenforce: SELinux is disabled
workr-140.netapp.com

setenforce: SELinux is disabled

[root@mastr-51 5.0.3.11+#

4. GX| =5 AFYLICH
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[root@mastr-51 installer]# ./spectrumscale setup -s 10.63.150.51

[ INFO ] Installing prerequisites for install node

[ INFO ] Existing Chef installation detected. Ensure the PATH is
configured so that chef-client and knife commands can be run.

[ INFO ] Your control node has been configured to use the IP
10.63.150.51 to communicate with other nodes.

[ INFO ] Port 8889 will be used for chef communication.

[ INFO ] Port 10080 will be used for package distribution.

[ INFO ] Install Toolkit setup type is set to Spectrum Scale (default).

If an ESS is in the cluster, run this command to set ESS mode:
./spectrumscale setup -s server ip -st ess

[ INFO ] SUCCESS

[ INFO ] Tip : Designate protocol, nsd and admin nodes in your
environment to use during install:./spectrumscale -v node add <node> -p
-a -n

[root@mastr-51 installer]#

. 2T AE] Fo| mtloj| 22| .= 3! GPFS EE FIHELICH

6.

root@mastr-51 installer]# ./spectrumscale node add mastr-51 -a

[

[ INFO ] Adding node mastr-51.netapp.com as a GPFS node.

[ INFO ] Setting mastr-51.netapp.com as an admin node.

[ INFO ] Configuration updated.

[ INFO ] Tip : Designate protocol or nsd nodes in your environment to

use during install:./spectrumscale node add <node> -p -n
[root@mastr-51 installer]#

22|xt L= 8l GPFS = =8 7ttt

[root@mastr-51 installer]# ./spectrumscale node add mastr-53 -m
[ INFO ] Adding node mastr-53.netapp.com as a GPFS node.

[ INFO ] Adding node mastr-53.netapp.com as a manager node.

[

root@mastr-51 installer]#

7. Y =0 GPFS L EE FIt8tLCt.

[root@mastr-51 installer]# ./spectrumscale node add workr-136 -g
[ INFO ] Adding node workr-136.netapp.com as a GPFS node.

[ INFO ] Adding node workr-136.netapp.com as a quorum node.

[

root@mastr-51 installer]#

8. NSD M YU GPFS =2 Z7}8fL|C}.
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root@mastr-51 installer]# ./spectrumscale node add workr-138 -n

[

[ INFO ] Adding node workr-138.netapp.com as a GPFS node.

[ INFO ] Adding node workr-138.netapp.com as an NSD server.

[ INFO ] Configuration updated.

[ INFO ] Tip :If all node designations are complete, add NSDs to your

cluster definition and define required filessytems:./spectrumscale nsd
add <device> -p <primary node> -s <secondary node> -fs <file system>
[root@mastr-51 installer]#

9. GUI, 22| 8! GPFS LEE Z7}ghL|C}.

root@mastr-51 installer]# ./spectrumscale node add workr-136 -g

[

[ INFO ] Setting workr-136.netapp.com as a GUI server.

[root@mastr-51 installer]# ./spectrumscale node add workr-136 -a

[ INFO ] Setting workr-136.netapp.com as an admin node.

[ INFO ] Configuration updated.

[ INFO ] Tip : Designate protocol or nsd nodes in your environment to

use during install:./spectrumscale node add <node> -p -n
[root@mastr-51 installer]#

10. CHE GUI MHE F7HetL|C}

[root@mastr-51 installer]# ./spectrumscale node add mastr-53 -g
[ INFO ] Setting mastr-53.netapp.com as a GUI server.
[root@mastr-51 installer]#

1. Ct2 GPFS = EE 7t}

[root@mastr-51 installer]# ./spectrumscale node add workr-140
[ INFO ] Adding node workr-140.netapp.com as a GPFS node.
[root@mastr-51 installer]#

12. R = L EE &0Istn LESLICH

= -
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root@mastr-51 installer]# ./spectrumscale node list

[

[ INFO ] List of nodes in current configuration:

[ INFO ] [Installer Node]

[ INFO ] 10.63.150.51

[ INFO ]

[ INFO ] [Cluster Details]

[ INFO ] No cluster name configured

[ INFO ] Setup Type: Spectrum Scale

[ INFO ]

[ INFO ] [Extended Features]

[ INFO ] File Audit logging : Disabled

[ INFO ] Watch folder : Disabled

[ INFO ] Management GUI : Enabled

[ INFO ] Performance Monitoring : Disabled

[ INFO ] Callhome : Enabled

[ INFO ]

[ INFO ] GPFS Admin Quorum Manager NSD Protocol
GUI Callhome 0S Arch

[ INFO ] Node Node Node Node Server Node
Server Server

[ INFO ] mastr-51.netapp.com X

rhel7 x86 64

[ INFO ] mastr-53.netapp.com X
X rhel7 x86 64

[ INFO ] workr-136.netapp.com X X

X rhel7 x86 64

[ INFO ] workr-138.netapp.com X
rhel7 x86 64

[ INFO ] workr-140.netapp.com

rhel7 x86 64

[ INFO ]

[ INFO ] [Export IP address]

[ INFO ] No export IP addresses configured

[

root@mastr-51 installer]#

13. 22 AE Fo| Mol 2HAE] 0|ES XIFELICHL

[root@mastr-51 installer]# ./spectrumscale config gpfs -c mastr-
51 .netapp.com

[ INFO ] Setting GPFS cluster name to mastr-51.netapp.com
[root@mastr-51 installer]#

14. T20id s X|FeL .

od
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[root@mastr-51 installer]# ./spectrumscale config gpfs -p default

[ INFO ] Setting GPFS profile to default

[root@mastr-51 installer]#

Profiles options: default [gpfsProtocolDefaults], random I/O
[gpfsProtocolsRandomIO], sequential I/0 [gpfsProtocolDefaults], random
I/0 [gpfsProtocolRandomIO]

15. GPFSOIM At8g 34 M Hio|HZ|S X[FdtL r QIS AL LY.

[root@mastr-51 installer]# ./spectrumscale config gpfs -r /usr/bin/ssh
[ INFO ] Setting Remote shell command to /usr/bin/ssh
[root@mastr-51 installer]#

16. GPFSOIlM A8 212 It S AL HIO|LHZ|E XISt -rc Q1S AMBBHYAIRL.

[root@mastr-51 installer]# ./spectrumscale config gpfs -rc /usr/bin/scp
[ INFO ] Setting Remote file copy command to /usr/bin/scp
[root@mastr-51 installer]#

17. B E GPFS = E0| Y& XE HRIE X|HsI1, -e argument'S AF23IHCL.

[root@mastr-51 installer]# ./spectrumscale config gpfs -e 60000-65000
[ INFO ] Setting GPFS Daemon communication port range to 60000-65000
[root@mastr-51 installer]#

18. GPFS 71 MHE FLIC}.

[root@mastr-51 installer]# ./spectrumscale config gpfs --list
[ INFO ] Current settings are as follows:

[ INFO ] GPFS cluster name is mastr-51.netapp.com.

[ INFO ] GPFS profile is default.

[ INFO ] Remote shell command is /usr/bin/ssh.

[ INFO ] Remote file copy command is /usr/bin/scp.

[ INFO ] GPFS Daemon communication port range is 60000-65000.
[

root@mastr-51 installer]#

19. @a| L E= X743}
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root@mastr-51 installer]# ./spectrumscale node add 10.63.150.53 -a

[

[ INFO ] Setting mastr-53.netapp.com as an admin node.

[ INFO ] Configuration updated.

[ INFO ] Tip : Designate protocol or nsd nodes in your environment to

use during install:./spectrumscale node add <node> -p -n
[root@mastr-51 installer]#

20. H|O|E| =% S H|Z-g3tstn HO|E Th7| XIS IBM X3 HWIE{ 0 Y= EFfLCH.

[root@mastr-51 installer]# ./spectrumscale callhome disable
[ INFO ] Disabling the callhome.
[ INFO ] Configuration updated.
[

root@mastr-51 installer]#

21. NTPE gM3stetLCt.
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[root@mastr-51 installer]# ./spectrumscale config ntp -e on
[root@mastr-51 installer]# ./spectrumscale config ntp -1

[ INFO ] Current settings are as follows:

[ WARN ] No value for Upstream NTP Servers (comma separated IP's with NO
space between multiple IPs) in clusterdefinition file.

[root@mastr-51 installer]# ./spectrumscale config ntp -s 10.63.150.51

[ WARN ] The NTP package must already be installed and full
bidirectional access to the UDP port 123 must be allowed.

[ WARN ] If NTP is already running on any of your nodes, NTP setup will
be skipped. To stop NTP run 'service ntpd stop'.

[ WARN ] NTP is already on

[ INFO ] Setting Upstream NTP Servers (comma separated IP's with NO

space between multiple IPs) to 10.63.150.51

[root@mastr-51 installer]# ./spectrumscale config ntp -e on

[ WARN ] NTP is already on

[root@mastr-51 installer]# ./spectrumscale config ntp -1

[ INFO ] Current settings are as follows:

[ INFO ] Upstream NTP Servers (comma separated IP's with NO space
between multiple IPs) is 10.63.150.51.

[root@mastr-51 installer]#

[root@mastr-51 installer]# service ntpd start
Redirecting to /bin/systemctl start ntpd.service
[root@mastr-51 installer]# service ntpd status
Redirecting to /bin/systemctl status ntpd.service
® ntpd.service - Network Time Service
Loaded: loaded (/usr/lib/systemd/system/ntpd.service; enabled; vendor



preset: disabled)

Active: active (running) since Tue 2019-09-10 14:20:34 UTC;
Process: 2964 ExecStart=/usr/sbin/ntpd -u ntp:ntp SOPTIONS

(code=exited, status=0/SUCCESS)
Main PID: 2965 (ntpd)
CGroup: /system.slice/ntpd.service
L2965 /usr/sbin/ntpd -u ntp:ntp -g

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965] :
descriptors: 1024, initial socket boundary: 16
Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965] :
vdwildcard 0.0.0.0 UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965]:
vowildcard :: UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965] :
127.0.0.1 UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965] :
enp4s0f0 10.63.150.51 UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965]:
::1 UDP 123

Sep 10 14:20:34 mastr-51l.netapp.com ntpd[2965]:
enp4s0f0 fe80::219:99ff:feef:99fa UDP 123

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965] :
socket on fd #22 for interface updates

Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965]:
Sep 10 14:20:34 mastr-51.netapp.com ntpd[2965] :
kernel 11.890 PPM

[root@mastr-51 installer]#

22. GX|st7| Mol 42 0|2] gelet|ct.

=

ntp io:

Listen

Listen

Listen

Listen

Listen

Listen

Listening on routing

estimated max

and drop

and drop

normally

normally

normally

normally

1s ago

on

on

on

on

on

on

1o

lo

0.0.0.0 c01l6 06 restart
0.0.0.0 c012 02 freqg set
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[root@mastr-51 installer]# ./spectrumscale install -pr

[ INFO ] Logging to file: /usr/lpp/mmfs/5.0.3.1/installer/logs/INSTALL-
PRECHECK-10-09-2019 14:51:43.10g

[ INFO ] Validating configuration

[ INFO ] Performing Chef (deploy tool) checks.

[ WARN ] NTP is already running on: mastr-51.netapp.com. The install
toolkit will no longer setup NTP.

[ INFO ] Node(s): ['workr-138.netapp.com'] were defined as NSD node (s)
but the toolkit has not been told about any NSDs served by these node (s)
nor has the toolkit been told to create new NSDs on these node(s). The

install will continue and these nodes will be assigned server licenses.
If NSDs are desired, either add them to the toolkit with
<./spectrumscale nsd add> followed by a <./spectrumscale install> or add
them manually afterwards using mmcrnsd.

[ INFO ] Install toolkit will not configure file audit logging as it
has been disabled.

[ INFO ] Install toolkit will not configure watch folder as it has been
disabled.

[ INFO ] Checking for knife bootstrap configuration...

[ INFO ] Performing GPFS checks.

[ INFO ] Running environment checks

[ INFO ] Skipping license validation as no existing GPFS cluster
detected.

[ INFO ] Checking pre-requisites for portability layer.

[ INFO ] GPFS precheck OK

[ INFO ] Performing Performance Monitoring checks.

[ INFO ] Running environment checks for Performance Monitoring

[ INFO ] Performing GUI checks.

[ INFO ] Performing FILE AUDIT LOGGING checks.

[ INFO ] Running environment checks for file Audit logging

[ INFO ] Network check from admin node workr-136.netapp.com to all

other nodes in the cluster passed

[ INFO ] Network check from admin node mastr-51.netapp.com to all other
nodes in the cluster passed

[ INFO ] Network check from admin node mastr-53.netapp.com to all other
nodes in the cluster passed

[ INFO ] The install toolkit will not configure call home as it is
disabled. To enable call home, use the following CLI command:
./spectrumscale callhome enable

[ INFO ] Pre-check successful for install.

[ INFO ] Tip : ./spectrumscale install

[root@mastr-51 installer]#

23. NSD C|A3E Lt
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[root@mastr-51 cluster-test]# cat disk.lst
$nsd: device=/dev/sdf

nsd=nsdl

servers=workr-136

usage=dataAndMetadata

failureGroup=1

$nsd: device=/dev/sdf
nsd=nsd?2
servers=workr-138
usage=dataAndMetadata
failureGroup=1

24. NSD C|AZE ‘st

[root@mastr-51 cluster-test]# mmcrnsd -F disk.lst -v no

mmcrnsd: Processing disk sdf

mmcrnsd: Processing disk sdf

mmcrnsd: Propagating the cluster configuration data to all
affected nodes. This is an asynchronous process.

[root@mastr-51 cluster-test]#

25. NSD C|A3 HEHES =tQlgfL|Ct.

[root@mastr-51 cluster-test]# mmlsnsd

File system Disk name NSD servers
(free disk) nsdl workr-136.netapp.com
(free disk) nsd?2 workr-138.netapp.com

[root@mastr-51 cluster-test]#

26. GPFSE MM gtL|Ct.
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[root@mastr-51 cluster-test]# mmcrfs gpfsl -F disk.lst -B 1M -T /gpfsl

The following disks of gpfsl will be formatted on node workr-
136.netapp.com:
nsdl: size 3814912 MB
nsd2: size 3814912 MB
Formatting file system
Disks up to size 33.12 TB can be added to storage pool system.
Creating Inode File
Creating Allocation Maps
Creating Log Files
Clearing Inode Allocation Map
Clearing Block Allocation Map
Formatting Allocation Map for storage pool system
Completed creation of file system /dev/gpfsl.
mmcrfs: Propagating the cluster configuration data to all
affected nodes. This is an asynchronous process.
[root@mastr-51 cluster-test]#

27. GPFSE Ot2ERILCE.

[root@mastr-51 cluster-test]# mmmount all -a
Tue Oct 8 18:05:34 UTC 2019: mmmount: Mounting file systems
[root@mastr-51 cluster-test]#

28. GPFSOf| 23t #ots =teldti HMSsHYAIL.
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[root@mastr-51 cluster-test]# mmlsdisk gpfsl

disk driver sector failure holds holds
storage
name type size group metadata data status

availability pool

nsdl nsd 512 1 Yes Yes ready up
system
nsd2 nsd 512 1 Yes Yes ready up
system

[root@mastr-51 cluster-test]#

[root@mastr-51 cluster-test]# for 1 in 51 53 136 138 ; do ssh
10.63.150.%1 "hostname; chmod 777 /gpfsl" ; done;
mastr-51.netapp.com

mastr-53.netapp.com

workr-136.netapp.com

workr-138.netapp.com

[root@mastr-51 cluster-test]#

29. ddd BHE HAHSIH GPFS 7| Y M7|E =holgtL|C},

[root@mastr-51 cluster-test]# dd if=/dev/zero of=/gpfsl/testfile
bs=1024M count=5

5+0 records in

5+0 records out

5368709120 bytes (5.4 GB) copied, 8.3981 s, 639 MB/s
[root@mastr-51 cluster-test]# for i in 51 53 136 138 ; do ssh
10.63.150.%1 "hostname; ls -ltrh /gpfsl" ; done;
mastr-51.netapp.com

total 5.0G

-rw-r--r—-—- 1 root root 5.0G Oct 8 18:10 testfile
mastr-53.netapp.com

total 5.0G

-rw-r--r—-—- 1 root root 5.0G Oct 8 18:10 testfile
workr-136.netapp.com

total 5.0G

-rw-r--r—-—- 1 root root 5.0G Oct 8 18:10 testfile
workr-138.netapp.com

total 5.0G

-rw-r--r—-—- 1 root root 5.0G Oct 8 18:10 testfile
[root@mastr-51 cluster-test]#
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GPFSZ NFSZ L{EHLICt
GPFSE NFSE L{EL{ZH™ CIZ A E A2 A 2.

1. 'fetc/exports' T2 Sl GPFSE NFSZE L EHLICE.

[root@mastr-51 gpfsl]# cat /etc/exports
/gpfsl * (rw, £s1d=745)
[root@mastr-51 gpfsl]

2. W3t NFS MH I{7|X| S AX[eiL|ct.

[root@mastr-51 ~]# yum install rpcbind

Loaded plugins: priorities, product-id, search-disabled-repos,
subscription-manager

Resolving Dependencies

--> Running transaction check

-—-> Package rpcbind.x86 64 0:0.2.0-47.el7 will be updated
-—-> Package rpcbind.x86 64 0:0.2.0-48.el7 will be an update
--> Finished Dependency Resolution

Dependencies Resolved

Package Arch
Version Repository
Size
Updating:

rpcbind x86 64
0.2.0-48.el7 rhel-7-
server-rpms 60 k

Transaction Summary
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Total download size: 60 k
Is this ok [y/d/N]: y
Downloading packages:

No Presto metadata available for rhel-7-server-rpms

rpcbind-0.2.0-48.el17.x86 64.rpm
| 60 kB 00:00:00

Running transaction check
Running transaction test
Transaction test succeeded
Running transaction

Updating : rpcbind-0.2.0-48.

1/2

Cleanup : rpcbind-0.2.0-47.

2/2

Verifying : rpcbind-0.2.0-48.

1/2

Verifying : rpcbind-0.2.0-47.

2/2

Updated:
rpcbind.x86 64 0:0.2.0-48.el7

Complete!
[root@mastr-51 ~]#

3. NFS MH|AE A|ZFEHL|CY,

el

el’”

el

el

.x86_64

.x86_64

.x86_64

.x86_64
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[root@mastr-51 ~]# service nfs status
Redirecting to /bin/systemctl status nfs.service
® nfs-server.service - NFS server and services

Loaded: loaded (/usr/lib/systemd/system/nfs-server.service; disabled;
vendor preset: disabled)

Drop-In: /run/systemd/generator/nfs-server.service.d

l—order-with-mounts.conf

Active: inactive (dead)
[root@mastr-51 ~]# service rpcbind start
Redirecting to /bin/systemctl start rpcbind.service
[root@mastr-51 ~]# service nfs start
Redirecting to /bin/systemctl start nfs.service
[root@mastr-51 ~]# service nfs status
Redirecting to /bin/systemctl status nfs.service
® nfs-server.service - NFS server and services

Loaded: loaded (/usr/lib/systemd/system/nfs-server.service; disabled;
vendor preset: disabled)

Drop-In: /run/systemd/generator/nfs-server.service.d

l—order-with-mounts.conf

Active: active (exited) since Wed 2019-11-06 16:34:50 UTC; 2s ago

Process: 24402 ExecStartPost=/bin/sh -c if systemctl -gq is-active
gssproxy; then systemctl reload gssproxy ; fi (code=exited,
status=0/SUCCESS)

Process: 24383 ExecStart=/usr/sbin/rpc.nfsd $RPCNFSDARGS (code=exited,
status=0/SUCCESS)

Process: 24379 ExecStartPre=/usr/sbin/exportfs -r (code=exited,
status=0/SUCCESS)
Main PID: 24383 (code=exited, status=0/SUCCESS)

CGroup: /system.slice/nfs-server.service

Nov 06 16:34:50 mastr-51.netapp.com systemd[l]: Starting NFS server and
services...

Nov 06 16:34:50 mastr-51.netapp.com systemd[l]: Started NFS server and
services.

[root@mastr-51 ~]1#

4. GPFSO|| IS LIFSI0| NFS 220[HEE ABRLCH
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[root@mastr-51 gpfsl]l# df -Th

Filesystem

Use% Mounted on

/dev/mapper/rhel stlrx300s6--22--irmc-root

59% /

devtmpfs

0% /dev

tmpfs

0% /dev/shm

tmpfs

11% /run

tmpfs

0% /sys/fs/cgroup
/dev/sda’7

3% /boot

tmpfs

0% /run/user/10065
tmpfs

0% /run/user/10068
tmpfs

0% /run/user/10069
10.63.150.213:/nc_volume3
1% /mnt

tmpfs

0% /run/user/0
gpfsl

1% /gpfsl
[root@mastr-51 gpfsl]#

[root@mastr-51 ~]# cd /gpfsl

[root@mastr-51 gpfsll# 1s

catalog ces gpfs-ces ha

[root@mastr-51 gpfsl]#

testfile

[root@mastr-51 ~]# cd /gpfsl

[root@mastr-51 gpfsll# 1s

ces gpfs-ces ha testfile

[root@mastr-51 gpfsl]# 1ls -ltrha

total 5.1G
dr-xr-xr-x 2 root root
—rw-r—--r-—- 1 root root
dr-xr-xr-x. 30 root root
drwxr—-xr-x 2 root root
drwxr-xr-x 2 root root
ArwxXrwxrwx 5 root root
drwxr-xr-x 4

1

[root@mastr-51 gpfsl]#

SO 01 o

.0OK
.0G
. 0K
.0OK
4.

0K

256K

root root 4.0K

Jan
Oct
Oct
Nov
Nowv
Nowv

Nov

o o1 o1 U1 © ©

1970

18:
18:
20:
20:
20:
20:

10
19
02
04
04
35

Type
xfs
devtmpfs
tmpfs
tmpfs
tmpfs
xfs
tmpfs
tmpfs
tmpfs
nfs4
tmpfs

gpfs

.snapshots
testfile

gpfs-ces
ha

ces

Size

94G

32G

32G

32G

32G

380G

Used Avail

55G

3.3G

210M

8.0M

39G

32G

32G

29G

32G

9.1G

6.3G

6.3G

6.3G

380G
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NFS S20|AEE LIt
NFS 22t0|HEE Fd5t2{H Lt3 HAHIE +AHHAI2.

1. NFS 220 E0f {7 |X|E ZX|ELICH

[root@hdp2 ~]# yum install nfs-utils rpcbind
Loaded plugins: product-id, search-disabled-repos, subscription-manager
HDP-2.6-GPL-repo-4

| 2.9 kB 00:00:00
HDP-2.6-repo-4

| 2.9 kB 00:00:00
HDP-3.0-GPL-repo-2

| 2.9 kB 00:00:00
HDP-3.0-repo-2

| 2.9 kB 00:00:00
HDP-3.0-repo-3

| 2.9 kB 00:00:00
HDP-3.1l-repo-1

| 2.9 kB 00:00:00
HDP-3.1l-repo-51

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-1

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-2

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-3

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-4

| 2.9 kB 00:00:00
HDP-UTILS-1.1.0.22-repo-51
| 2.9 kB 00:00:00
ambari-2.7.3.0

| 2.9 kB 00:00:00
epel/x86 64/metalink

| 13 kB 00:00:00

epel

| 5.3 kB 00:00:00
mysgl-connectors—-community
| 2.5 kB 00:00:00
mysgl-tools-community

| 2.5 kB 00:00:00
mysgl56-community

| 2.5 kB 00:00:00
rhel-7-server-optional-rpms
| 3.2 kB 00:00:00
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rhel-7-server-rpms
| 3.5 kB 00:00:00

(1/10) : mysgl-connectors-community/x86 64/primary db

| 49 kB 00:00:00

(2/10) : mysgl-tools-community/x86 64/primary db

| 66 kB 00:00:00

(3/10) : epel/x86 64/group gz

| 90 kB 00:00:00

(4/10) : mysgl56-community/x86 64/primary db

| 241 kB 00:00:00

(5/10) : rhel-7-server-optional-rpms/7Server/x86 64/updateinfo

| 2.5 MB 00:00:00

(6/10) : rhel-7-server-rpms/7Server/x86 64/updateinfo

| 3.4 MB 00:00:00

(7/10) : rhel-7-server-optional-rpms/7Server/x86 64/primary db
| 8.3 MB 00:00:00

(8/10) : rhel-7-server-rpms/7Server/x86 64/primary db

| 62 MB 00:00:01

(9/10) : epel/x86 64/primary db

| 6.9 MB 00:00:08

(10/10) : epel/x86 64/updateinfo

| 1.0 MB 00:00:13

Resolving Dependencies

--> Running transaction check

-—-> Package nfs-utils.x86 64 1:1.3.0-0.61.el7 will be updated
-—--> Package nfs-utils.x86 64 1:1.3.0-0.65.el7 will be an update
-—-> Package rpcbind.x86 64 0:0.2.0-47.el7 will be updated
-—-> Package rpcbind.x86 64 0:0.2.0-48.el7 will be an update

—--> Finished Dependency Resolution

Dependencies Resolved

Package Arch Version

Updating:

nfs-utils x86 64 1:1.3.0-0.65.el7
rhel-7-server-rpms 412 k

rpcbind x86 64 0.2.0-48.el7

rhel-7-server-rpms 60 k

Transaction Summary
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Upgrade 2 Packages

Total download size: 472 k

Is this ok [y/d/N]: y

Downloading packages:

No Presto metadata available for rhel-7-server-rpms
(1/2): rpcbind-0.2.0-48.el17.x86 64.rpm

| 60 kB 00:00:00

(2/2) : nfs-utils-1.3.0-0.65.e17.x86 64.rpm

| 412 kB 00:00:00

Total
1.2 MB/s | 472 kB 00:00:00
Running transaction check
Running transaction test
Transaction test succeeded
Running transaction
Updating : rpcbind-0.2.0-48.el17.x86_ 64
1/4

service rpcbind start

Updating : l:nfs-utils-1.3.0-0.65.e17.x86 64
2/4

Cleanup : l:nfs-utils-1.3.0-0.61.e17.x86 64
3/4

Cleanup : rpcbind-0.2.0-47.e17.x86 64
4/4

Verifying : l:nfs-utils-1.3.0-0.65.e17.x86 64
1/4

Verifying : rpcbind-0.2.0-48.el7.x86 64
2/4

Verifying : rpcbind-0.2.0-47.el7.x86 64
3/4

Verifying : l:nfs-utils-1.3.0-0.61.el17.x86 64
4/4
Updated:

nfs-utils.x86 64 1:1.3.0-0.65.el7
rpcbind.x86 64 0:0.2.0-48.el7

Complete!
[rootQ@hdp2 ~]#

2. NFS 22I0|HE MH|AS A[ZfetL|Ct,
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[root@hdp2 ~]# service rpcbind start

Redirecting to /bin/systemctl start rpcbind.service

[root@hdp2 ~]#

3. NFS 220|HEQ| NFS ZZ2E

A
o

[root@hdp2 ~]1# mkdir /gpfstest

S5l GPFSE Ot ERLCL.

[root@hdp2 ~]# mount 10.63.150.51:/gpfsl /gpfstest

[root@hdp2 ~]1# df -h
Filesystem
/dev/mapper/rhel stlrx300s6--22-root
devtmpfs

tmpfs

tmpfs

tmpfs

/sys/fs/cgroup

/dev/sdd2

tmpfs
10.63.150.213:/nc_volume2
10.63.150.51:/gpfsl
[root@hdp2 ~1#

4. NFS O}2E EM0|M GPFS MY =52 HELIC

[root@hdp2 ~]1# cd /gpfstest/
[root@hdp2 gpfstest]l# 1s

ces gpfs-ces ha testfile
[root@hdp2 gpfstest]l# 1s -1
total 5242882

drwxr-xr-x 4 root root 4096 Nov
drwxr—-xr—-x 2 root root 4096 Nov
drwxr—-xr-x 2 root root 4096 Nov

-rw-r—--r—-—- 1 root root 5368709120 Oct
[root@hdp2 gpfstest]#

Size
1.17T
126G
126G
126G
126G

197M
26G
95G
7.3T

© o1 o1 Ol

15:
15:
15:
14:

Used Avail Use% Mounted on
113G 981G 11% /

0 126G 0% /dev

16K 126G 1% /dev/shm
510M 126G 1% /run

0 126G 0%

191M 6.6M 97% /boot

0 26G 0% /run/user/0

5.4G 90G 6% /mnt
9.1G 7.3T 1% /gpfstest

35
02
04
10

ces
gpfs-ces
ha

testfile

5. XCPE AI23%10| GPFSZ LHEH NFSO|A NetApp NFSZ H|O|E{E 0| SSHUAIL.
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[root@hdp2 linux]# ./xcp copy -parallel 20 10.63.150.51:/gpfsl
10.63.150.213:/nc_volume2/

XCP 1.4-17914d6; (c) 2019 NetApp, Inc.; Licensed to Karthikeyan
Nagalingam [NetApp Inc] until Tue Nov 5 12:39:36 2019

xcp: WARNING: your license will expire in less than one week! You can
renew your license at https://xcp.netapp.com
XCp: open or create catalog 'xcp': Creating new catalog in
'10.63.150.51:/gpfsl/catalog’
xcp: WARNING: No index name has been specified, creating one with name:
autoname copy 2019-11-11 12.14.07.805223
xcp: mount '10.63.150.51:/gpfsl': WARNING: This NFS server only supports
l-second timestamp granularity. This may cause sync to fail because
changes will often be undetectable.

34 scanned, 32 copied, 32 indexed, 1 giant, 301 MiB in (59.5 MiB/s),
784 KiB out (155 KiB/s), 6s

34 scanned, 32 copied, 32 indexed, 1 giant, 725 MiB in (84.6 MiB/s),
1.77 MiB out (206 KiB/s), 1lls

34 scanned, 32 copied, 32 indexed, 1 giant, 1.17 GiB in (94.2 MiB/s),
2.90 MiB out (229 KiB/s), 1lé6s

34 scanned, 32 copied, 32 indexed, 1 giant, 1.56 GiB in (79.8 MiB/s),
3.85 MiB out (194 KiB/s), 21s

34 scanned, 32 copied, 32 indexed, 1 giant, 1.95 GiB in (78.4 MiB/s),
4.80 MiB out (191 KiB/s), 26s

34 scanned, 32 copied, 32 indexed, 1 giant, 2.35 GiB in (80.4 MiB/s),
5.77 MiB out (196 KiB/s), 3ls

34 scanned, 32 copied, 32 indexed, 1 giant, 2.79 GiB in (89.6 MiB/s),
6.84 MiB out (218 KiB/s), 36s

34 scanned, 32 copied, 32 indexed, 1 giant, 3.16 GiB in (75.3 MiB/s),
7.73 MiB out (183 KiB/s), 41ls

34 scanned, 32 copied, 32 indexed, 1 giant, 3.53 GiB in (75.4 MiB/s),
8.64 MiB out (183 KiB/s), 46s

34 scanned, 32 copied, 32 indexed, 1 giant, 4.00 GiB in (94.4 MiB/s),
9.77 MiB out (230 KiB/s), 51s

34 scanned, 32 copied, 32 indexed, 1 giant, 4.46 GiB in (94.3 MiB/s),
10.9 MiB out (229 KiB/s), 56s

34 scanned, 32 copied, 32 indexed, 1 giant, 4.86 GiB in (80.2 MiB/s),
11.9 MiB out (195 KiB/s), 1mls
Sending statistics...
34 scanned, 33 copied, 34 indexed, 1 giant, 5.01 GiB in (81.8 MiB/s),
12.3 MiB out (201 KiB/s), 1m2s.

[root@hdp2 linux]#

6. NFS 22I0|HE0|M GPFS It g AELICL
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[root@hdp2 mnt]# df -Th

Filesystem
Mounted on

/dev/mapper/rhel stlrx300s6--22-root

devtmpfs
/dev
tmpfs
/dev/shm
tmpfs
/run

tmpfs

/sys/fs/cgroup

/dev/sdd?2
/boot

tmpfs
/run/user/0

10.63.150.213:/nc_volume2

/mnt

10.63.150.51: /gpfsl

/gpfstest

[root@hdp2 mnt]#

[root@hdp2 mnt]# 1ls -ltrha

total 128K
dr-xr-xr-x
.snapshots
ArwXrwxrwx
Arwxrwxrwx
wcresult

ArwXrwxrwx
wcresultl

AdrwXrwxrwx
wcresult?2

ArwxXrwxrwx
wcresult3

-rw-r—--r—-
READMEdemo
AdrwXrwxrwx

ArwXrwxrwx

root

root

3 root

3
3

root

root

root

root

root
root

scancopyFromLocal

—rw-r--r—-
SEoEo=E—=
-rw-r--r-—-
—rw-r--r—-
SEoEo=E—
—rw-r--r--
—rw-r--r—-

1

e e e

hdfs
hdfs
hdfs
hdfs
hdfs
hdfs
hdfs

root

root
root

root

root

root

root

root
root

hadoop
hadoop
hadoop
hadoop
hadoop
hadoop
hadoop

Type

xfs
devtmpfs

tmpfs

tmpfs

tmpfs

xfs

tmpfs

nfs4

nfs4

Size

1.1T
126G

126G

126G

126G

197M

26G

95G

7.3T

4.0K
4.0K

4.0K
.OK

D

.2K
.2K
.2K
.2K
.2K
.2K
.2K

e e e e

Used Avail Use$%

113G
0

16K

518M

191M

Dec 31

Feb 14
Feb 14

Feb 14

Feb 14

Feb 16

Feb 20

Jun 28
Jun 28

Jul
Jul
Jul
Jul
Jul
Jul
Jul

w W w w w w w

981G 11%
126G 0%

126G

'_\
o\°

126G

'_l
o\°

126G

(@]
o\°

6.6M 97

o\°

26G

O
o\°

90G

[e))
o°

~J
w
=
}_\
o\

1969

2018 data
2018

2018

2018

2018

2018

13:38 scantg

13:39

19:28 £3

19:28 README

19:28 £9
19:28 f6
19:28 £5
19:30 f4
19:30 £8
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—YwW—r——-r—-—
—-Yw-—r——-r-—-—
AdrwXrwxrwx
ArwxXrwxrwx
warehouse
drwxr—-xr-x
ArwxXrwxrwx
kermkdir
-Yw-r——-r—-—

AdrwXrwxrwx

w N - B

w

1
2

teragenlcopy 3

AdrwXrwxrwx

2

teragenZcopy 1

—IrW—IrwXr-—-—

—Yw-—r——-r—-—
testfile
drwxr—-xr-x
ces
drwxr-xr-x

drwxr—-xr-x

dr-xr—-xr-x.

ArwXrwxrwx

AdrwXrwxrwx

1
3
1

2
4
26
21
7

hdfs
hdfs
root
root

10061
testeruserl

testeruserl
testeruserl

testeruserl

root
root
root

root

root
root
root
root
nobody

[root@hdp2 mnt]#

MapR-FS0{|A] ONTAP NFSZ

ol
|
1.

2
3.
4
5
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hadoop 1.2K
hadoop 1.2K
root 4.0K
root 4.0K
testerl 4.0K
hadoopkerberosgroup 4.0K
hadoopkerberosgroup 0
hadoopkerberosgroup 4.0K
hadoopkerberosgroup 4.0K
hdfs 1.2K
root 4.0K
root 5.0G
root 4.0K
root 4.0K
root 4.0K
root 4.0K
root 4.0K
nobody 4.0K

Jul
Jul
Jul
Jul

Jul
Aug

Aug
Aug

Aug

Sep
Sep
Oct

Nov

Nowv
Nowv
Nov
Nowv
Nov

ZF MapR E=0]| CHsH LUN 37HE Z2H|X 510 2= MapR =0 Cist LUN 2R3

- AX| 0| MapR-FSO| AFE&|= MapR 22{AH C|A30| MZ =7HE LUNS

ol 2} MapR 22{AEE AX|ELICH "MapR 6.1 2A1".

MABLICE

MapR-FSE NFS LHEL7 |2 A efL|C}.

- Hadoop Jar xxx2t &2 MapReduce

SEE

A3 7|2 Hadoop 22

a. BE= MapR = =0{A nlockmgr MH|AS AFE5HX| i = AFLIC

stolsfL

MEHSHL

[ B i =]

15
20

21
22

22

19
20

11
11

|Ct.

19:
19:
9 11:
16:

14:
17:

14

10:

16:
17:
14:

15:

15:
15:
11:
12:
12:

30
30
14
35

40
00

: 20
10:

13

33

38
28
10

02

04
35
40
14
14

sddl

newfile

R1

user

gpfs-

ha
ces

catalog

MIMOj| M= NetApp XCPE AFE3Hd MapR-FS H|0|E{E ONTAP NFSZ£ 0|Sst= O
o Q5 XtM|eH THAIE M2 et Ct.

- 1 ¢|0|E{E MapR-FSOl| /| 0l S S0{, TeragenE AFE3I0] MapR-FSOi| A <f El|2tH}0|E2| YE H|0|E{E


https://mapr.com/docs/61/install.html
https://mapr.com/docs/61/install.html
https://mapr.com/docs/61/install.html

root@workr-138:

program vers proto

100000
100000
100000
100000
100000
100000
100003
100227
100003
100227
100021
100021
100021
100021
100003
100005
100005
100005
100005

4

R W R W Wwdh w b w wbd wdbdbDNDwbsDNDw

root@workr-138:

root@workr-138:
root@workr-138:

~$ rpcinfo -p

tcp
tcp
tcp
udp

~$

port
111
111
111
111
111
111
2049
2049
2049
2049
55270
55270
35025
35025
2049
2049
2049
2049
2049

service
portmapper
portmapper
portmapper
portmapper
portmapper
portmapper
nfs

nfs acl
nfs

nfs acl
nlockmgr
nlockmgr
nlockmgr
nlockmgr
nfs

mountd
mountd
mountd
mountd

~$ rpcinfo -d 100021 3
~$ rpcinfo -d 100021 4

b. 'Jopt/mMapR/conf/exports' I}L S| @ E MapR = =0{| MapR-FSO|IM EX Z2HE LHEYLICE 519 ECE

L= o CHE A THo|

— (o]
Qs A9

| 261 & LHELHX]| OHHA| 2,
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[mapr@workr-138 ~]1$ cat /opt/mapr/conf/exports

# Sample Exports file

# for /mapr exports

# <Path> <exports control>

#access control -> order is specific to default

# list the hosts before specifying a default for all

# a.b.c.d,1.2.3.4(ro) d.e.f.g(ro) (rw)

# enforces ro for a.b.c.d & 1.2.3.4 and everybody else is rw

# special path to export clusters in mapr-clusters.conf. To disable
exporting,

# comment it out. to restrict access use the exports control

#

#/mapr (rw)

#karthik

/mapr/my.cluster.com/tmp/testnfs /maprnfs3 (rw)

#to export only certain clusters, comment out the /mapr & uncomment.
#/mapr/clustername (rw)

#to export /mapr only to certain hosts (using exports control)
#/mapr a.b.c.d(rw),e.f.g.h(ro)

# export /mapr/clusterl rw to a.b.c.d & ro to e.f.g.h (denied for
others)

#/mapr/clusterl a.b.c.d(rw),e.f.g.h(ro)

# export /mapr/cluster2?2 only to e.f.g.h (denied for others)
#/mapr/cluster?2 e.f.g.h(rw)

# export /mapr/cluster3 rw to e.f.g.h & ro to others
#/mapr/cluster?2 e.f.g.h(rw) (ro)

#to export a certain cluster, volume or a subdirectory as an alias,
fcomment out /mapr & uncomment

#/mapr/clustername /aliasl (rw)

#/mapr/clustername/vol /alias2 (rw)
#/mapr/clustername/vol/dir /alias3 (rw)

#fonly the alias will be visible/exposed to the nfs client not the
mapr path, host options as before

[mapr@workr-138 ~1$

7. MapR-FS NFS AMH|AE MZ DEL|CH
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root@workr-138: tmp$ maprcli nfsmgmt refreshexports

ERROR (22) - You do not have a ticket to communicate with
127.0.0.1:9998. Retry after obtaining a new ticket using maprlogin
root@workr-138: tmp$ su - mapr

[mapr@workr-138 ~]$ maprlogin password -cluster my.cluster.com

[Password for user 'mapr' at cluster 'my.cluster.com': ]

MapR credentials of user 'mapr' for cluster 'my.cluster.com' are written
to '/tmp/maprticket 5000'

[mapr@workr-138 ~]1$ maprcli nfsmgmt refreshexports

8. MapR S22{AEQ EX MH L= MH MEO| 7HAL P IS SetghL|Ch 12 CH2 MapR 22{AE = NFS
C|O|Ef HMAE QI8 EF M| IPS SELICE IPE So D7I2MS 78T £ USLICL F, EXH IPE

AHE3t= MM E= HIE%:'OH Zof7H ZMet AL IP HRQ CHS IPE NFS M| A0 AFEE o~ JAELICEH

@ HE MapR = E0|M NFS UMAS HMSoteAH 2f MH0l| 7t IP MIES 2E 331 NFS G0

2}
HMAE 26 2 MapR =E2| E|AAS AFEY = UFLIC

P @ ® M MapRCoreUp: X | A W

&« C A NotSecure workr-138.netapp.com:

MAPR

Services | NFS V3 Gateway

INFS Setup and VIP Assignment
| I
VIP Range Virtal IP Node Name Physical IP MAC Address

(Pending)

10.63.150.96 workr-138.netapp.com 10.63.150.138 90:1b:0e:d1:54:F9
10.63.150.97 workr-28 netapp.com 10.63.150.138 90:1b:0ed5d:69

Page 1 of 1 Rows - Total items: 1- 2 6f 2
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M MapR Core U

M MapR ro® [ staller % X WA MapRinstalier X

< C A NotSecure | workr-138.netapp.com:8443/app/mes/#/app/services/editvip/3/1

MAPR
Edit Virtual IP

SETTINGS AND AUDITING

" Starting Virtual IP  10.63.150.96 )

Ending Virtual IP 1063150987 @

VIRTUAL IP RANGES

Admin ~

Preferred MAC Address

Use all network interfaces on all nodes that are running the NFS Gateway service.

®) Select netwark interfaces

Avaitable

Node Name

workr-140.netapp.com

A MapR Core U

Physical IP Mac Address

10.63.150.140 90:1b:0ed1:5:03

M MapR Installer M MapR Installer X % A MapR installer

&« C A Not Secure | workr-138.netapp.com 844

MAPR

Edit Virtual IP

SETTINGS AND AUDITING

* Starting Virtual 1P 10.

Ending Virtual IP 10.

VIRTUAL IP RANGES

Use all network interfaces
Select network interfaces

Availablie

Nade Name

workr-138.netapp.com

9. 2t MapR =0

root@workr-138:

6395092
6315093 ( Preferred MAC Address

on all nodes that are running the NFS Cateway service.

Q
Physical IP Mac Address

10,63.150.138 90:1b:0ed15d:19

SCthE| 7|-M |p§ Sto|

= O = o — L

~$ ip a

* NetMask  255.255.295.0

° NetMask 2552552550 (@)

Selected
Node Name Physical 1P
workr-138.netapp.com 10.63.150.138

M Starting, Sto

Selected

Node Name Physical [P

workr-140.netapp.com 10.63,150,140

St1l O|Z NFS Ci|O[Ef UM A0 AFESHYAIL.

Mac Address

90:1b:0ed1:5d:f9

M\ MapR Direct

Mac Address

90:1b:0edi5e:03

save Changes I

1: lo: <LOOPBACK,UP,LOWER UP> mtu 65536 gdisc noqueue state UNKNOWN
group default glen 1000

link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00

inet 127.0.0.1/8 scope host lo
valid 1ft forever preferred 1ft forever

ineto6
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::1/128 scope host



valid 1ft forever
2:
group default glen 1000

preferred 1ft forever

ens3f0: <BROADCAST,MULTICAST,UP, LOWER UP> mtu 9000 gdisc mg state UP

link/ether 90:1b:0e:d1:5d:f9 brd ff:ff:ff:ff:ff:ff
inet 10.63.150.138/24 brd 10.63.150.255 scope global noprefixroute

ens3f0
valid 1ft forever
inet 10.63.150.96/24
valid 1ft forever
inet 10.63.150.97/24
valid 1ft forever

preferred 1ft forever
scope global secondary ens3f0:~m0
preferred 1ft forever
scope global secondary ens3f0:~ml
preferred 1ft forever

inet6 fe80::921b:eff:
valid 1ft forever

fedl:5df9/64 scope link
preferred 1ft forever
3: enol: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 gdisc mg state UP
group default glen 1000

link/ether 90:1b:0e:dl:af:b4 brd ff:ff:ff:ff:
4: ens3fl: <BROADCAST,MULTICAST, UP, LOWER UP> mtu
group default glen 1000

link/ether 90:1b:0e:dl1:5d:fa brd ff:ff:ff:ff:
5: eno2: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu
DOWN group default glen 1000

link/ether 90:1b:0e:dl:af:b5 brd ff:ff:ff:ff
[root@workr-138: ~$
[root@workr-140 ~1# ip a
1: lo: <LOOPBACK,UP,LOWER UP> mtu 65536 gdisc noqueue state UNKNOWN
group default glen 1000

link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00

inet 127.0.0.1/8 scope host lo

valid 1ft forever preferred 1ft forever
::1/128 scope host
valid 1ft forever preferred 1ft forever

2: ens3f0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 9000 gdisc mg state UP
group default glen 1000

link/ether 90:1b:0e:d1:5e:03 brd ff:ff:ff:ff:ff:ff

inet 10.63.150.140/24 brd 10.63.150.255 scope global noprefixroute
ens3£f0

ff:ff
1500 gdisc mg state UP

ff:ff
1500 gdisc mg state

ff.ff

inet6

valid 1ft forever
inet 10.63.150.92/24
valid 1ft forever

inet6 fe80::921b:eff:

valid 1ft forever
3:
group default glen 1000

preferred 1ft forever

scope global secondary ens3f0:~m0
preferred 1ft forever

fedl:5e03/64 scope link noprefixroute
preferred 1ft forever

enol: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 gdisc mg state UP

link/ether 90:1b:0e:dl:af:9%9a brd ff:ff:ff:ff:ff:ff

4:
group default glen 1000

ens3fl: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 gdisc mg state UP
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link/ether 90:1b:0e:dl:5e:04 brd ff:ff:ff:ff:ff:ff
5: eno2: <NO-CARRIER,BROADCAST,MULTICAST,UP> mtu 1500 gdisc mg state
DOWN group default glen 1000

link/ether 90:1b:0e:dl:af:9% brd ff:ff:ff:ff:ff:ff
[root@workr-140 ~]1#

10. NFS Z2 201817| I8l Stetel 7HAN IPE AFR3I0 NFS LHELH7| MapR-FSS O ESHL|C}. 81X T NetApp
XCPE A25I0] HIO|EHE M&st= EL 0] THA|I7F 2 RSHK| &L C.

root@workr-138: tmp$ mount -v -t nfs 10.63.150.92:/maprnfs3
/tmp/testmount/

mount.nfs: timeout set for Thu Dec 5 15:31:32 2019

mount.nfs: trying text-based options
'vers=4.1,addr=10.63.150.92,clientaddr=10.63.150.138"

mount.nfs: mount (2) : Protocol not supported

mount.nfs: trying text-based options
'vers=4.0,addr=10.63.150.92,clientaddr=10.63.150.138"

mount.nfs: mount (2) : Protocol not supported

mount.nfs: trying text-based options 'addr=10.63.150.92"

mount.nfs: prog 100003, trying vers=3, prot=6

mount.nfs: trying 10.63.150.92 prog 100003 vers 3 prot TCP port 2049
mount.nfs: prog 100005, trying vers=3, prot=17

mount.nfs: trying 10.63.150.92 prog 100005 vers 3 prot UDP port 2049
mount.nfs: portmap query retrying: RPC: Timed out

mount.nfs: prog 100005, trying vers=3, prot=6

mount.nfs: trying 10.63.150.92 prog 100005 vers 3 prot TCP port 2049
root@workr-138: tmp$ df -h

Filesystem Size Used Avail Use$% Mounted on
/dev/sda’7 84G 48G 376G 57% /

devtmpfs 126G 0 126G 0% /dev

tmpfs 126G 0 126G 0% /dev/shm

tmpfs 126G 19M 126G 1% /run

tmpfs 126G 0 126G 0% /sys/fs/cgroup
/dev/sddl 3.7T 201G 3.5T 6% /mnt/sddl
/dev/sda6 946M 220M 726M 24% /boot

tmpfs 26G 0 26G 0% /run/user/5000
gpfsl 7.3T 9.1G 7.3T 1% /gpfsl

tmpfs 26G 0 26G 0% /run/user/0
localhost:/mapr 100G 0 100G 0% /mapr

10.63.150.92:/maprnfs3 53T 8.4G 53T 1% /tmp/testmount
root@workr-138: tmp$

11. MapR-FS NFS A|0|E¢0|0flA] ONTAP NFSZ H|O|E{E M43t = NetApp XCPE M EfLCH

a. xCPOf| CHet FHEH 23 9|X|E el Ct.
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[root@hdp2 linux]# cat /opt/NetApp/xFiles/xcp/xcp.ini
# Sample xcp config

[xcp]
#catalog = 10.63.150.51:/gpfsl
catalog = 10.63.150.213:/nc _volumel

b. 2t0|MIA IS Yopt/netapp/xFiles/xCP/'0fl S AFetL|LCE,

root@workr-138: src$ cd /opt/NetApp/xFiles/xcp/
root@workr-138: xcp$ ls -ltrha

total 252K

drwxr-xr-x 3 root root 16 Apr 4 2019
-rw-r--r-—- 1 root root 105 Dec 5 19:04 xcp.ini
drwxr-xr-x 2 root root 59 Dec 5 19:04 .
-rw-r--r——- 1 faiz89 faiz89 336 Dec 6 21:12 license
-rw-r--r—-— 1 root root 192 Dec 6 21:13 host
-rw-r--r-—- 1 root root 236K Dec 17 14:12 xcp.log

root@workr-138: xcp$

C. xCP activate HHZE AI25t0 xCPE &M stetL|C}.

d. NFS LHELHZ|of| Tt AAS =tolet

=
il
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[root@hdp2 linux]# ./xcp show 10.63.150.92

XCP 1.4-17914d6; (c) 2019 NetApp, Inc.; Licensed to Karthikeyan
Nagalingam [NetApp Inc] until Wed Feb 5 11:07:27 2020

getting pmap dump from 10.63.150.92 port 111...

getting export list from 10.63.150.92...

sending 1 mount and 4 nfs requests to 10.63.150.92...

== RPC Services ==

'10.63.150.92': TCP rpc services: MNT v1/3, NFS v3/4, NFSACL v3, NLM
vl/3/4, PMAP v2/3/4, STATUS vl

'10.63.150.92': UDP rpc services: MNT v1/3, NFS v4, NFSACL v3, NLM
v1/3/4, PMAP v2/3/4, STATUS vl

== NFS Exports ==

Mounts Errors Server

1 0 10.63.150.92
Space Files Space Files
Free Free Used Used Export
52.3 TiB 53.7B 8.36 GiB 53.7B 10.63.150.92:/maprnfs3
== Attributes of NFS Exports ==
drwxr-xr-x —--—- root root 2 2 10m51s 10.63.150.92:/maprnfs3

1.77 KiB in (8.68 KiB/s), 3.16 KiB out (15.5 KiB/s), Os.
[root@hdp2 linux]#

e. 2 AA 1P 2 042 CHA IP(ONTAP LIF)XA 042 MapR = E0j|A| XCPE A&t H|O|E{E M &TL|Ct.

root@workr-138: linux$ ./xcp yatin copy --parallel 20
10.63.150.96,10.63.150.97:/maprnfs3/tg4
10.63.150.85,10.63.150.86:/datapipeline dataset/tg4 dest
XCP 1.6-dev; (c) 2019 NetApp, Inc.; Licensed to Karthikeyan
Nagalingam [NetApp Inc] until Wed Feb 5 11:07:27 2020
xcp: WARNING: No index name has been specified, creating one with
name: autoname copy 2019-12-06 21.14.38.652652
xcp: mount '10.63.150.96,10.63.150.97:/maprnfs3/tgd': WARNING: This
NFS server only supports l-second timestamp granularity. This may
cause sync to fail because changes will often be undetectable.

130 scanned, 128 giants, 3.59 GiB in (723 MiB/s), 3.60 GiB out (724
MiB/s), 5s

130 scanned, 128 giants, 8.01 GiB in (889 MiB/s), 8.02 GiB out (890
MiB/s), 1lls

130 scanned, 128 giants, 12.6 GiB in (933 MiB/s), 12.6 GiB out (934
MiB/s), 1l6s

130 scanned, 128 giants, 16.7 GiB in (830 MiB/s), 16.7 GiB out (831
MiB/s), 21s

130 scanned, 128 giants, 21.1 GiB in (907 MiB/s), 21.1 GiB out (908
MiB/s), 26s
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130 scanned,
MiB/s), 31s

130 scanned,
MiB/s), 36s

[root@workr-140 linux]# ./xcp yatin copy

128

128

giants,

giants,

25.5 GiB

29.6 GiB

10.63.150.92:/maprnfs3/tgd 2
10.63.150.85,10.63.150.86:/datapipeline dataset/tg4 2 dest

XCP 1.6-dev;
Nagalingam

(c)

2019 NetApp,
[NetApp Inc]

Inc.;

in

in

(893 MiB/s),

(842 MiB/s),

25.5 GiB out (894

29.6 GiB out (843

--parallel 20

Licensed to Karthikeyan
5 11:07:27 2020

until Wed Feb
xcp: WARNING: No index name has been specified,

name: autoname copy 2019-12-06 21.14.24.637773

XCp:
only
fail
130 scanned,
MiB/s), 5s
130 scanned,
(1.10 GiB/s),
130 scanned,
(1.09 GiB/s),
130 scanned,
MiB/s), 20s
130 scanned,
MiB/s), 25s
130 scanned,
MiB/s), 31ls
130 scanned,
MiB/s), 36s
130 scanned,
MiB/s), 41ls
130 scanned,
MiB/s), 46s
130 scanned,
MiB/s), 51s
130 scanned,
MiB/s), 56s
130 scanned,
MiB/s), 1mls
130 scanned,
MiB/s), 1m6s
130 scanned,
MiB/s), 1mlls
130 scanned,
MiB/s), 1ml6s

128

128

10s

128

15s

128

128

128

128

128

128

128

128

128

128

128

128

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

giants,

because changes will often be

4.39 GiB
9.94 GiB
15.4 GiB
20.1 GiB
24.6 GiB
29.0 GiB
33.2 GiB
37.8 GiB
42.0 GiB
46.1 GiB
50.1 GiB
54.1 GiB
58.5 GiB
62.9 GiB

67.2 GiB

mount '10.63.150.92:/maprnfs3/tgd 2':
supports l-second timestamp granularity. This may cause sync to

WARNING:

undetectable.

in

in

in

in

in

in

in

in

in

in

in

in

in

in

in

(896 MiB/s),

(1.10 GiB/s),
(1.09 GiB/s),
(953 MiB/s),

(928 MiB/s),
(877 MiB/s),
(852 MiB/s),
(941 MiB/s),
(860 MiB/s),
(852 MiB/s),
(816 MiB/s),
(819 MiB/s),
(897 MiB/s),
(900 MiB/s),

(876 MiB/s),

creating one with

This NFS server

4.39 GiB out (897

9.96 GiB out

15.4 GiB out

20.1 GiB out (954

24.7 GiB out (929

29.0 GiB out (878

33.2 GiB out (853

37.8 GiB out (942

42.0 GiB out (861

46.2 GiB out (853

50.2 GiB out (817

54.2 GiB out (820

58.6 GiB out (898

63.0 GiB out (901

67.2 GiB out (877
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f AE2|X| ZES2{0| 2C M2 HOIBHLL

=

Hadoop-AFF8080::*> statistics show-periodic -interval 2 -iterations 0
—-summary true -object nic common -counter rx bytes|tx bytes -node
Hadoop-AFF8080-01 -instance e3b
Hadoop-AFF8080: nic common.e3b: 12/6/2019 15:55:04

rx bytes tx bytes

879MB 4.67MB
856MB 4.46MB
973MB 5.66MB
986MB 5.88MB
945MB 5.30MB
920MB 4.92MB
894MB 4 .76MB
902MB 4 .79MB
886MB 4.68MB
892MB 4.78MB
908MB 4 .96MB
905MB 4 .85MB

899MB 4 .83MB
Hadoop-AFF8080::*> statistics show-periodic -interval 2 -iterations O
—-summary true -object nic common -counter rx bytes|tx bytes -node
Hadoop-AFF8080-01 -instance e%b
Hadoop-AFF8080: nic common.e9b: 12/6/2019 15:55:07
rx bytes tx bytes

950MB 4.93MB
991MB 5.84MB
959MB 5.63MB
914MB 5.06MB
903MB 4.81MB
899MB 4.73MB
892MB 4.71MB
890MB 4.72MB
905MB 4 .86MB
902MB 4.90MB
27t HEE B2 4 o 9K

O] 2AM0f| dHE "Eo| CHSH XtM|S| YotEe{H CHE 24 Sl/EE= B AIO|EE HESIYAIL.
* NetApp HIO|E{ O| & Q= &M ZE ZH Al

"https://www.netapp.com/us/media/tr-4382.pdf"
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https://www.netapp.com/us/media/tr-4382.pdf

* NetApp FlexGroup & 2 At A 791 710|E E EESHIA R
"https://www.netapp.com/us/media/tr-4571.pdf"
* NetApp MIZE AdHAM

https://www.netapp.com/us/documentation/index.aspx

Confluent Kafka 22 Al

TR-4912: NetApp= =4l Confluent Kafka HZH AEZ|X|E {8t ZH Al X|E

Karthkeyan Nagalingam, Joseph Kandatillarambil, NetApp Rankesh Kumar, Confluent

Apache Kafkas D€ == 712| O[HIEE X2|& & J= HRLIE| 241 O[HIE AER|Y
ZiZQIL|CH K20 HA|R R2 FAEl Kafkas 24O 29| £ AM3IE J|HIOZ BhL|CE
Kafkaz= 2011'd LinkedInOll A XM[&H I E AAE Sol| HA|X] Foi|AM 2tXTt O[HIE AEE|Y
EYEOZ WHIMEL|CE Confluent= Apache KafkaZ Confluent Platformzt &4 HHEZ & 4~
UL E TIL|CL. Confluent Platform KafkaE E&tst= 715 Q1 HELIE| Bl A& 7|52
MS6to] T2 MAL SHH0| A 2GXRf WYX R AEZ|Y HAHS IHMSIES
A = ASLICE

0] 2MO0|M = CH2 LIS M350 NetAppl LEXME AEZ|X| HIZ0|AM Confluent Tiered StorageE AF2517|
2ot B Al X &S ALt

* NetApp LEHME AEZ|X|E 2[$t Confluent ZZ — NetApp StorageGRID
* A5d" AERX| M5 HAE

* NetApp 2E2|X| A|AEIO| CiEt Confluente| 2 Al X[ &

ContFluent Tiered StorageS A E{5[|0F 6t= 0|]

= o AAO
E|RASLICH ASH AELZ|X|E AHESHH AHEXI7t Confluent 2 Z 2| AER[X|0M HRE S 22T = ASLICL
Data FabricS &238H H|0|E{E HCt AMXO2 MEsta, AtAA 2otchol H|0|EE MEstn, 2R
AAEY(EE 2ALOHR) S = A2H, HIo[E S HIHE MEFah 22 22| 2YS O g =8 —1‘— A&LICt S3
D2t AEE|X| A|AR2 0|E1°P DEJIsS 28510 ZE O|HIES HO|HE o oM tiFete & 2 5
CIOIE AX|L|01Z0] BRBHX| QY&LICEH Kafkalll AIEH AEZ|X|E AHZSHOF = O|R01 CHEt XHHI._F HE
HZESHUAIR "0| 7|Ab= Confluentol] 2fsH ZHd =| A& LICH.

Confluent= B2 OHEZ[A|0[M, 9] 2IH|0|E], 24 8l AE2|Y IAZEE 2fet 7|2 A2t AEL|Y S EO]
I:I

NetApp StorageGRIDE AZEd AEE|X|E MEHSHOF St= O] 7

StorageGRID2 NetApplAl HBsts A x| LENME AER|X| ESEQIL|Ct. StorageGRIDE Amazon

S3(Simple Storage Service) APIZ H|Zst A HEE QLEHME APIE X| °10}E ATZER0] Mo QEHE 7|t

AEZ|X| 22 ML|C} StorageGRIDE= H|AE HO|EE 722 HE Y 22|50 QHMSID LM Q= QEHEE

AEZ|X|E HSELICH ='E"7<7f A K|, Mot AlZH A Mt AE2|X| AS0f HiX|=|of M HIHI’“OE BAE
CiFot O|C|oje| YT EERE [ Xotetn HES SRILICH

StorageGRID2| 7t& 2 AHEel 24= FH 7(8t H|O|E 2f0|ZALO|Z #HE|E XISt
A AITIQL|CE A AEI2 HIEIHIOIHE ALEdH =3 F7| S HIO[E7t MEEl=

ILM(™E 2}O[ZALO| S #t2])
FAS 2eE|sto] 3o 852

=
[
=]
o
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https://www.netapp.com/us/documentation/index.aspx
https://docs.confluent.io/platform/current/kafka/tiered-storage.html#netapp-object-storage
https://docs.confluent.io/platform/current/kafka/tiered-storage.html#netapp-object-storage
https://docs.confluent.io/platform/current/kafka/tiered-storage.html#netapp-object-storage
https://docs.confluent.io/platform/current/kafka/tiered-storage.html#netapp-object-storage
https://docs.confluent.io/platform/current/kafka/tiered-storage.html#netapp-object-storage
https://docs.confluent.io/platform/current/kafka/tiered-storage.html#netapp-object-storage
https://docs.confluent.io/platform/current/kafka/tiered-storage.html#netapp-object-storage
https://docs.confluent.io/platform/current/kafka/tiered-storage.html#netapp-object-storage
https://docs.confluent.io/platform/current/kafka/tiered-storage.html#netapp-object-storage
https://docs.confluent.io/platform/current/kafka/tiered-storage.html#netapp-object-storage
https://docs.confluent.io/platform/current/kafka/tiered-storage.html#netapp-object-storage

x| Haotal H|O|E AtE 7[Zhof| et | E A LT E S AMHS22 2| Hotd = ASLICE

ContFluent Tiered Storage &3}

AEH AE2|X|9] 7|2 7HE2 HI0|E AEE2|X|QF HIO|E X2| 2HS 22|
HlO|E] AE2|X| AIE2t OB M2| A|E0| SEHo = 2tEdh= 20| M

ConfluentE |3._ AL AECX] ERH2 F 71X Q45 1efalof LIC HA, S5 Mo Aty F, ZHEHl

A 184 SA S3f 22 Yol A KR20| A U JIBH SN BHS i EE WRsHoF pLICH =

HIHZ, O] HIZ2 ASY AE2[X|9 Kafkall SA| 3 LIZSY 27 7to| &% XS SHI=H| XH2[3H0F 5tH, of2{gt

Mo ZZ20ll= EH| 2|E7L AlGSHM QEM HR|E ABote 5 s 71540 ZEELICL NetApp LEME
AEElxl'— OII'_I-El QI:UHIE 7|-_‘E?_k|jl_|- HA EE-IIO E—'|:— x.||_Tl_-5|.|:|§ ]1|§o|- AEE'I' |7< QJIA-H l:H |o” AI-_‘E?_OI- A
°'*LIEr NetApp LEME AER[X|= Y2E QENE 71840t HA RE S K35t X[ & ﬁEEIIIE AE oAl

HeO ALEE =+ A=F L

ASE AE2IXIE AESIH AE2|Y HO|E|Q] X|H A[ZHO] F2 &47] 5 47| ol D1ds SHES AMEE
ALCH, ﬂ 2|2Fo] =2 LHY 47|E I8 NetApp StorageGRID2H 22 ZM[H0| 1 &% JHstt QEME HMYAE
Atgg °'*I—|Er NetApp2 Spark with NetApp AEZ|X| AEZE U M2 HEEZ 93t 7|2 22 ML ZHXT
AL OHE 222 KafkaZt AA[ZE 241 mHo| Zafelof| oA Rest=XIE EHELIL.
N
“‘--._._,_‘_____,_.r-"
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I i Real-time
o : ' = dashboard
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CtE 322 NetApp StorageGRIDZt Confluent Kafkall LEHME AEZ|X| AZOZ Xl whAl2 HoEL|CL,
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Tiered Storage | Object storage )

2 S

SFM O [EIM M2 HE

O] MM A= Confluent ZE0| AF2El SHEY|0] B! AT EL|0{0f| CHel CHELICE O] EE=
NetApp AE2|X|E AHE3H= Confluent Platform #&0| M8& = UESLICE LIS HoM=
HAEZE HE E£2MH O0p7[EIN 5l 7|2 14 Q404 CHsl dHetL|C},
22N 1M QA NE HE
Confluent Kafka H{F 6.2 * M Ho| F=7|mUL|Ct

e H27{ MH 5Cf

* 57HQ| =71 A{H

* StLtQ| Grafana

* ®of MIE 174

Linux(Ubuntu 18.04) DE MH
AZEH AEZ|X|E 2/ NetApp StorageGRID * StorageGRID A Z E |0

* SG1000(2E 21 A]) 174
- SGF6024 471

* 24 x 800 SSD 47i

- S3TZEZS

* 4 x 100GbE(E 272} StorageGRID QIAE A 7t
HESZ HE)

N

15 Fuijitsu Primergy RX2540 A FERE AR * CPU 271, E2[& 30{ 1671 * Intel Xeon

256GB =2|M HZ22] * 100GbE 7E ZE

*
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NetApp StorageGRIDE X Z 5t A2

NetApp StorageGRIDE H|E 2 E2HQl 15 QEEE AER|X| ZHEQIL|Ct AHZH AEZ|X|E AFESIH
Q1o 22 AER|X| L= SAN AEZ|X|0f X{EEl Confluent Kafka2| CIO|E CHEE0| 21H QEHHE KMEAZ
QEZCELICE O] M2 S2AH MEH, ST £ B4 = HINS H27] wA|of E= A2t HIES £0 2Y
248 IA HHELICL QENE AER|X|= QENE A A0 = HIO|HE HE|SH= O ST AES
ShLICE o2k MEst QHEE AER|X|E MEHSH= Z40| SR8L|CT.

StorageGRIDE =4t .. E J|HE J2|= OFF RN S ALESH0 M S42| X|5d 222 T|0o[E 22|E HS LIt
Hustofo|E 22| 7|51t 2etE RHIFEA S 2H QEAE HYAH0|AS Sl H|EHHIO|E THelof HIHH
ClO[E{et =491 ol QENME a|S ZtAsHetL|Ct. BHY & JHAM| AMA= ALO|E ZHof| &1 1ItEH
Ot7[HIM & Ehesltoh= SO AtO|E = Qlmat SThap 2HAIGL0] XIEXQl JHA| HMAE HFeLCt

HE| EIHAE AHESHH ST 2= LHOj|A o2] H|EH S2tRE U AlIE{ZI2t0| = o|0|Ef o Z2|AH[0] S TS|
MH|AE 5= QJIOEZ NetApp StorageGRID2| ROI & A& A7t Z7HLICE o2 X0l Li7Y, B3, H5,
A X X2lsto] HEIH|O|E] 7|8t QEHME 210|ZALO|2 HMES Solf 0{2] MH[A 2EE Mdd & ASLICL
AHEXt= H|o|H 2| Mg ZFstn Egf Niohe ZLEE 3 M50 BAQI0| Hetst= IT &E0M 27
Argto| HZAE O w2 C[o|E 2t22 ST 9l0| CHA| =HY 4= JELICE

i

Grid ManagerE S% 7tmst 22|

StorageGRID 12| E #t2|X= HetRX 7|8te| Jaia QIEmo|A R, Th EoflA FAM[Aoff 2AHE |X[ofl 2K
StorageGRID A|ARIS 74, 22| 9 ZLHZY = ASLICHL

F

eoe [M - < L « 10.6315017 , h + &
B NetApp® Storage.. | 45 Grid- Gra.. (] Data Lake, I Understa.. ) hitps:liw.. & FeeCalcu.. [ hitps:jfw... & Event-dri.. B Hadoop a. [ Applicatio.. @ Back up ..
NetApp® StorageGRID" Haip = | Root = | Sign Out
Dashboard o Alers - Modes Tanants ILM = Conll tion = (! oo - Suppor -
Dashboard
Health © Avallable Storage ©
. o . Overall =

Rocontly resolved alarts (3)  Legacy alarms (3) @ Licenss

Information Lifecycle Management (ILM) &

Awalting - Client 0 objects i)

Awaiting - Evaluation Rate 0 objects  second s

Scan Poriod - Estimated 58 seconds ]
Protocol Operations &

51 rate 0 oparations | sacond ]

Swift rate 0 operations / secand =]

StorageGRID 12|= 22X} QIE{HO|AE AIESIH LIS ZgS Y = ASLIC.
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* O|OJX[, HIE|2, 2= S T MA0 EL4tEl HEHHIOIE 29| REME XNEAE gL
* 32|E L= 3 MH|AE ELEESH M 7tEdE EEELICH

*ILM(EE £38 F7| 2t2]) A S ALE5H0] AlZHo| XIEof w2t QE M E T|o|E{2| HYX| S 2t2|RfL|Ct. Of2fet
A2 +=EE JHA|Q HIOlE, COo|E{ 7t £AEX| =5 Eodh= U, QEHE O|o|E{ 7t MEE = 1K 3
71Ztof ol M EELICt.

* AIAE) LS| EHTM, M5 9 2HS BLIEYBILICE

CERSES]

-]

2| ®x

o

StorageGRID= REHMES EX|2 EE 5! EF M5 Y OO/ E= QAN M2 RENMES XMad
2+1 Y 4+2(55| CHE)Q 22 EC(AMH 2Y) AJ[OLE A8tz 2 |t HI0|E 22| HME HlSeL
w2t IZEQ QAANEO| HEtX |42 (LM EAME A|ZHo]| w2} HFo{oF BiL|CH ILM MM S £t
7|'S0|E2 StorageGRID 1242 ZIgl0| Hetsh= 2tA0f| =10 A M3 + JUSFL|CH E =9
HA gl LM HE]" StorageGRIDO|A X,

M
(S)

or

StorageGRID= VM, H|O M E= S5 H|ZHE O{S20|AA S AEE|X| LEE FI15I d5S & ELCH
"SG5712, SG5760, SG6060 E= SGF6024". O] HIAEO|M = SGF6024 H{E2H0|HAE AHESH= XA 7|2
3LE O2|EZ Apache Kafka?l £2 85 2FAFEE £UGLICH DA0| 7t B2 2 Kafka EHLAEHE
etEetof w2t AEE|X| 2EE 160 ds1 EFE H¥Y + ASLIC

2ot 20 &K W ASHOIE 7Y

StorageGRID2| #2| 't == StorageGRID A|AEIS B Mt 22| 4 Qe O2|E 22|Xp UI(AFE XL
QIE{H[0|A) I REST API JIEZQIEQ} A|AE XtAS XX 4 Ql= ZtA} 212 M| ZSILIC} Confluent Kafka
ASYH AELZ|X|0 71EM0| 2 S3 AEXQIEE NB6H7| fldoH 22| =2 HO|ER0] =ENM MH[AR A3E|=

|
StorageGRID 2= HHANE FAYSLICH Lot 2E WA A= 2Z E2{T S 22|65t GSLB(Global Server Load
Balancing)oll 223510 sl =& X[ LICt

A= TOIE TS TS M| I3 StorageGRIDE EHa| =0 LfaHEl Esjml 22 a2 FZetn, Y3=E
E2juig DLEetD, Y20 Chdt QoS(MHIA ) ASHS MR 4 ULE XTI EayT BR
HHe 20|E90] = U 2|t =0f T3t StorageGRID 23} 4t M| A0] ZHof| HBEL|CH. olafst HHe
Ezjal Ho|T L TLIES X 4 ABLICH

StorageGRID2| E2fjTl 22
StorageGRIDOll= QoS 7|s0| LZEE|0] AEL|CH Eef 27 HM2 S2I0|XE o Z2|AH[0|Moj|M S0{ 2= CHetot

o
ol 83 EH S HLIE™SH= o 20| & 4= JAFLICH O3 Oh2 S WHsH0 HE3HK In/Out tHEF, 247|
M7 SA 2F & = 7147 27F =0 w2t o] E2fIiof Hgte HEY 4 USLIC

OtItX| FpZL 7t

[m

Apache Kafka= Java & ScalaZ XM El AEZ HE|E AIRSH= o] HAS| T ULAIULICE O HIES
2

A
tx £

AHAIZHOHOIH I=E M2 E 2ot =2 M2 W2 7] AZt2 #4E ET SHES NIB6t7| {6 O =} SLICE.
Kafkae= Cl|O|E| LIELHZ| & 71 27|Z2 |8 Kafka ConnectE E8l| 2|5 A|AHI0| HZEE 4 QIOH Java AEE

ya

Xe2| 2to|22{2[Ql Kafka 2AEZE MSELICt Kafkas 2282 2o Z|X=tEl HIO|HZ| TCP 7|Et Z2EES
A8, HEHIE Stt &5 22| QH=E £017| sl AIAAEA HAIXIE 2 E}SH= "HAIX| HIE"
FHotof| o ZRfLICt O|FA| oHH =Xt C|A3 A, O 2 WEXI 13l & AL HE2| SZ0| 71522 Katka=
HE HIAX] A7]9] Z3F AERS My MIY|2 Heate = ASLIT th2 322 Apache Kafka2l 7|2 HI0|E &2
2o FLIC
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Producer Producer Producer

Kafka Cluster

] I
] I
] I
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' Topic Topic Topic |
] |
i i
: Partitions Partitions Partitions !
] I
I I
I i
i I
. . i
: Partitions Partitions Partitions I
I i
i i
i i
i i
I i
i Partitions Partitions Partitions :
I
I i
I i
7 S -
Consume Consumer Consumer

Kafka= HAKt2H= Q|9 40 TEMAO|AM 7E2 7| 2t HIAXIE MEELICEH HI0|E = 2] =X Lie| MZE CHE
OE|MO 2 2orE 4 USLICH THE|M LHO|A HIA|X|= i @EA(THE|M LH2| HIA|X] |X[)0l 2lsi A SHA|
M EFY AL obH| Qe AR D MEELICH AH|X2ED ot= CHE ZEMA = DHE|MO|M HIAXIE g2
AELICH AEE HE2|E 2ldi Kafka= Kafkal| HIO|E{E AH2dt= Java OHE2|A|0|M S ZHAstn HHE Kafkaof|
CIA| & & A= AEZ! APIE NZ28LIC} Apache Kafka= Apache Apex, Apache Flink, Apache Spark, Apache
Storm, Apache nifi 2| 2|F AEZ! 2| A| A E XtZ LT

Kafkai= StLE O &2 MH(EEH)E FLHE SHAHM HYMEH ZE &52| IE|MO| AR L0
SAHEILICEH 5 IHE|M0] o2 EE70f| SH|ELICE O] OF|HIXE Sl Kafkas LIAEA0| = WAOE A2
HAIX] AEZIS MEE £ OH JMS(Java Message Service), AMQP(Advanced Message Queuing Protocol)
59| 7|1Z HAIR AAHS CHHE 4= QJAELICEH Kafka= 0.11.0.0 22|A 0|5 EHUTM MI|E K I8l AEZIAPIZ
AHE5H0] Mets| ot Ho| AEZ X2 E M3 Lt

Kafka= YLitat ZEMo(2t= F 7tX| RYo| FHE XIHSYLICEL 7 FHl= EE A7t £ S7HHRIZOE A8
T USLICEH X|HE & AZHECE Qe E 22 E7F Q7L THE|Mo]| CHe HIQIZ El 37t0] X1t H R Kafkas AHE
7S MEA 37tS &HSH| 2[d O™ HIO|EHE AN & JASLICL 7|2XNoE Y52 HE 7(7H0| 782
TAEXTHHO|HE 7|3t &Y = JYSLICH LHE &5 AR A7 EE= S7HHL(of w2t ¢ ZET} TR E|X|
tELICEH CHA Kafkaes LIS 22 HAIXIE St 7|E AHESH= 0| HIAIX|2| KCIO|EE FZ6tH 7| [l
HAIXIE AHSHK| FEZ 2EBLICEH AL XM= EF 7[0f| Chal null 22 2= 29| tombstone HIA|X|E ZH 510
HAIXIE 23| Axg 4+ ASLICE

KafkaOll= CHE3t Z2 57X =2 APIZF J&LIC
* *Producer API. * S8 Z2 IR0 M HZE AEES AMY + UALE 5 ELLCL

* *Connector APL. * 252 7|& S8 T2 30| HZY = U= THAL
AT,

* * Streams API. * O| API= 3 AEZIS £HOZ Hetstn ZIE MMotL|CH
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AH|XF U MAXEAPI= Kafka HA|Z T2EZSE 7|80 2 8t Javal| Kafka AH|XF & M AHXE 220|Q1E 0] CHSH
SILICE 7|12 AR T2 ES2 JHeUXIF T2 21 A0 2 AH|X} EE= MAX} 220|QIEE

gt 4= Q= o| Xl T2 EZEQILICE O] A 8tH JVM(Java Virtual Machine) Of| ZA|AEI0| A KafkaZt

SHA|EILICEH At 7tS3t H]| Java 2210|HE SE-2 Apache Kafka wikiol|A| fX| 2t2| & L|Ct,

Apache Kafka AFE Atz
Apache Kafka= HIAIE, & AO|E &3 X, HEZ], 21 A, AEZ N2|, o|HIE 2 & 22 #HU

* Kafkac & E MelE, HE THEIMY, S5 8 WZSY 7I15S MSotE2 2 HAIX] X 2| ofZ2|#[0] M0

H =
* Kafka= 2AIZE ANl 715 D= HefO 2 =X Dio|Z2RIof| M AFEXte| ES(HO[X 27|, HAM)S =g &=
AL
* Kafka= 23 ZLIE{E H|O|E{0f| Xt3= ALZELICE O|F floliA= E4tel OiE A0 M0 SAHIE TAISHH 23

HO|E o] S HEA! DEE dddts 2ol LI

* W2 AE0| KafkaE 21 HA £F M9 etz AEeLICH 21 FAl= getdo=z MHoM S21X 22
mMAS +EStH M2 E 2l8il 5 IXI(Ol: TFY MH = HDFS)0l| BHX| LI Kafkas T ME HEE
Yot 27 E= OHIE HIO|E & HIAX| AERIOZ alptLCt. WatA T 7] A|ZH0] ZOFX| of2] C|OfE
2 5 Z2LE HIO[E AES TS & XHE 5= ASLICH
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Export CONFLUENT HOME=/data/confluent/confluent-6.2.0
export PATH=$PATH:/data/confluent/confluent-6.2.0/bin

=2 Md#H Confluorent Kafka A& 9|
Kafka, A7|0F BIX|AEZ|, HZ&, ksql-serverE

o =
?DJTE

= ood

root@stlrx2540ml1-108:~# 1ls -1ltr

total 28
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root@stlrx2540ml-108:~# cat
/tmp/confluent.406980/zo00keeper/zookeeper.properties | grep -iv *#
dataDir=/tmp/confluent.406980/zookeeper/data
clientPort=2181

maxClientCnxns=0

admin.enableServer=false

tickTime=2000

initLimit=5

syncLimit=2
server.l79=controlcenter:2888:3888
root@stlrx2540ml-108:~4#

2 MM MHE HHIO|EYESLICE XXX AL 7| 2HMOZ Kafka 2|H MEHS QIS A= ZookeepersZt M| 7H
Zept|Ct.

6. 1%t IDZ '/tmp/confluent.406980/zookeeper/data’Ofl myid It S SHEASLICE.

root@stlrx2540ml-108:~# cat /tmp/confluent.406980/zookeeper/data/myid
179
root@stlrx2540ml-108:~4#

myid It of CHst OFX[ah P 4 £8 AFERUELICH Kafka, CONNECT, CONTROL-CENTER, Kafka, Kafka-
Rest, ksql-server 5! schema-registry 714.

7. Kafka MH|AS A|ZfBiLICE

root@stlrx2540ml-108:/data/confluent/confluent-6.2.0/bin# confluent
local services start

The local commands are intended for a single-node development
environment only,

NOT for production usage.

Using CONFLUENT CURRENT: /tmp/confluent.406980

ZooKeeper is [UP]

Kafka is [UP]

Schema Registry is [UP]

Kafka REST is [UP]

Connect is [UP]

ksglDB Server is [UP]

Control Center is [UP]
root@stlrx2540m1-108:/data/confluent/confluent-6.2.0/bin#

2t TH0f i3t 23 ECi7t 0| 2XIS SHZSHE o E20| BLICH ZL0| T2t MHIAS AlSfohs o o &2
|20l 2 4 QUBLICE DE AHIATE A Folx| golstc,
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8. 'confluent-hub’S 0| 23}0{ Kafka CONNECTE A X|StCt.

194

root@stlrx2540m1-108:/data/confluent/confluent-6.2.0/bin# ./confluent-
hub install confluentinc/kafka-connect-s3:latest
The component can be installed in any of the following Confluent
Platform installations:

1. /data/confluent/confluent-6.2.0 (based on $CONFLUENT HOME)

2. /data/confluent/confluent-6.2.0 (where this tool is installed)
Choose one of these to continue the installation (1-2): 1
Do you want to install this into /data/confluent/confluent-
6.2.0/share/confluent-hub-components? (yN) vy

Component's license:
Confluent Community License
http://www.confluent.io/confluent-community-license
I agree to the software license agreement (yN) vy
Downloading component Kafka Connect S3 10.0.3, provided by Confluent,
Inc. from Confluent Hub and installing into /data/confluent/confluent-
6.2.0/share/confluent-hub-components
Do you want to uninstall existing version 10.0.3? (yN) y
Detected Worker's configs:
1. Standard: /data/confluent/confluent-6.2.0/etc/kafka/connect-
distributed.properties
2. Standard: /data/confluent/confluent-6.2.0/etc/kafka/connect-
standalone.properties
3. Standard: /data/confluent/confluent-6.2.0/etc/schema-
registry/connect-avro-distributed.properties
4. Standard: /data/confluent/confluent-6.2.0/etc/schema-
registry/connect-avro-standalone.properties
5. Based on CONFLUENT CURRENT:
/tmp/confluent.406980/connect/connect.properties
6. Used by Connect process with PID 15904:
/tmp/confluent.406980/connect/connect.properties
Do you want to update all detected configs? (yN) vy
Adding installation directory to plugin path in the following files:
/data/confluent/confluent-6.2.0/etc/kafka/connect-
distributed.properties
/data/confluent/confluent-6.2.0/etc/kafka/connect-
standalone.properties
/data/confluent/confluent-6.2.0/etc/schema-registry/connect-avro-
distributed.properties
/data/confluent/confluent-6.2.0/etc/schema-registry/connect-avro-
standalone.properties
/tmp/confluent.406980/connect/connect.properties
/tmp/confluent.406980/connect/connect.properties



10.

1.

12.

Completed
root@stlrx2540ml-108:/data/confluent/confluent-6.2.0/bin#

confluent-hub install confluentinc/Kafka-connect-S3:10.0.3'2 AI2610{ EX HA S MK|& £ QUSL|CH

7|22 O £ '/data/confluent/confluent-6.2.0/share/confluent-hub-components/confluentententinc-kafka-
connect-s3'0ll confluentinc-kafka-connect-s30| A X|ElL|C}.

MZ2 'confluentinc-kafka-connect-s3’C 2 E2{101 ZZE YUH|0|ERILICE.

root@stlrx2540ml-108:~# cat /data/confluent/confluent-
6.2.0/etc/kafka/connect-distributed.properties | grep plugin.path

#

plugin.path=/usr/local/share/java, /usr/local/share/kafka/plugins, /opt/co
nnectors,

plugin.path=/usr/share/java, /data/zookeeper/confluent/confluent-
6.2.0/share/confluent-hub-components, /data/confluent/confluent-
6.2.0/share/confluent-hub-components, /data/confluent/confluent-
6.2.0/share/confluent-hub-components/confluentinc-kafka-connect-s3
root@stlrx2540ml-108:~4#

Confluent MH|AE SX|St3L CEA| A|ZFREL|CE,

confluent local services stop

confluent local services start
root@stlrx2540ml-108:/data/confluent/confluent-6.2.0/bin# confluent
local services status

The local commands are intended for a single-node development
environment only,

NOT for production usage.

Using CONFLUENT CURRENT: /tmp/confluent.406980

Connect is [UP]

Control Center is [UP]

Kafka 1is [UP]

Kafka REST is [UP]

ksglDB Server is [UP]

Schema Registry is [UP]

ZooKeeper is [UP]
root@stlrx2540m1-108:/data/confluent/confluent-6.2.0/bin#

'root/.aws/credentials' T 0| A HM[A |DR} H|E 7|2 AHSICY,
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root@stlrx2540ml1-108:~# cat /root/.aws/credentials

[default]
aws_access key 1d = XXXXXXXXXXXX
aws_secret access key = XXXXXXXXXXXXXXXXXXXXXXXXXXK

root@stlrx2540ml1-108:~4#

13. H2l0 ZEE 4 UK Selptict,

root@stlrx2540m4-01:~# aws s3 —endpoint-url
http://kafkasgd.rtpppe.netapp.com:10444 1s kafkasgdbucketl-2

2021-10-29 21:04:18 1388 1
2021-10-29 21:04:20 1388 2
2021-10-29 21:04:22 1388 3

root@stlrx2540m4-01:~#

14. 53 B! 2! 7 Mof| Chel S3-43 £ Mg LetLch

root@stlrx2540ml-108:~# cat /data/confluent/confluent-
6.2.0/share/confluent-hub-components/confluentinc-kafka-connect-
s3/etc/quickstart-s3.properties | grep -v "#

name=s3-sink
connector.class=io.confluent.connect.s3.S3SinkConnector
tasks.max=1

topics=s3 testtopic

s3.region=us-west-2

s3.bucket.name=kafkasgdbucketl-2
store.url=http://kafkasgd.rtpppe.netapp.com:10444/
s3.part.size=5242880

flush.size=3
storage.class=io.confluent.connect.s3.storage.S3Storage
format.class=io.confluent.connect.s3.format.avro.AvroFormat
partitioner.class=io.confluent.connect.storage.partitioner.DefaultPartit
ioner

schema.compatibility=NONE

root@stlrx2540ml1-108:~4#

15. S3 HZICZ H il Y FZEE 7t ELICY.
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kafka-avro-console-producer --broker-list localhost:9092 --topic

s3 topic \
—-—property
value.schema="'{"type":"record", "name" : "myrecord","fields": [{"name":"f1",
"type":"string"}]}'
{"f1": "valuel"}
{"f1": "value2"}
{"f1": "value3"}
{"f1": "valued"}
{"f1": "valueb"}
{"f1": "valueb6"}
{"f1": "value7"}
{"f1": "value8"}
{"f1": "value9"}

16. 83 43 HHEIE ZEFLICL
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root@stlrx2540ml1-108:~# confluent local services connect connector load
s3-sink --config /data/confluent/confluent-6.2.0/share/confluent-hub-
components/confluentinc-kafka-connect-s3/etc/quickstart-s3.properties
The local commands are intended for a single-node development
environment only,

NOT for production usage.
https://docs.confluent.io/current/cli/index.html

{

"name": "s3-sink",

"config": {
"connector.class": "io.confluent.connect.s3.53SinkConnector",
"flush.size": "3",
"format.class": "io.confluent.connect.s3.format.avro.AvroFormat",

"partitioner.class":
"io.confluent.connect.storage.partitioner.DefaultPartitioner",
"s3.bucket.name": "kafkasgdbucketl-2",
"s3.part.size": "5242880",
"s3.region": "us-west-2",
"schema.compatibility": "NONE",
"storage.class": "io.confluent.connect.s3.storage.S3Storage",
"store.url": "http://kafkasgd.rtpppe.netapp.com:10444/",
"tasks.max": "1",
"topics": "s3 testtopic",
"name": "s3-sink"
by
"tasks": [1,
"type": "sink"
}
root@stlrx2540ml-108:~#



root@stlrx2540ml1-108:~# confluent local services connect connector
status s3-sink

The local commands are intended for a single-node development
environment only,

NOT for production usage.
https://docs.confluent.io/current/cli/index.html

{

"name": "s3-sink",
"connector": {
"state": "RUNNING",

"worker id": "10.63.150.185:8083"
I
"tasks": [
{
"id": 0,
"state": "RUNNING",
"worker id": "10.63.150.185:8083"

] 4

"type": "sink"
}
root@stlrx2540ml1-108:~4#

root@stlrx2540ml1-108:~# confluent local services connect log

19. Kafka2| FHIE 2elstHAIL.

kafka-topics --list --bootstrap-server localhost:9092

connect-configs
connect-offsets
connect-statuses
default ksgl processing log
s3 testtopic

s3 topic

s3 topic new
root@stlrx2540ml-108:~#

20. S3 H{Zle] REHES =tolptL|Ct.

|
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21. L§2S golstzim ot

root@stlrx2540ml-108:~# aws s3 --endpoint-url
http://kafkasgd.rtpppe.netapp.com:10444 1s --recursive kafkasgdbucketl-
2/topics/

2021-10-29 21:24:00 213

topics/s3 testtopic/partition=0/s3 testtopic+0+0000000000.avro
2021-10-29 21:24:00 213

topics/s3 testtopic/partition=0/s3 testtopic+0+0000000003.avro
2021-10-29 21:24:00 213

topics/s3 testtopic/partition=0/s3 testtopic+0+0000000006.avro
2021-10-29 21:24:08 213

topics/s3 testtopic/partition=0/s3 testtopic+0+0000000009.avro
2021-10-29 21:24:08 213

topics/s3 testtopic/partition=0/s3 testtopic+0+0000000012.avro
2021-10-29 21:24:09 213

topics/s3 testtopic/partition=0/s3 testtopic+0+0000000015.avro
root@stlrx2540ml1-108:~4#

0H 24
oo

glo
fjo

= -

HABIO] 2t IUS S30AM 22 ThY A|ARICZ SAFStL|CY,

root@stlrx2540ml-108:~# aws s3 --endpoint-url
http://kafkasgd.rtpppe.netapp.com:10444 cp s3://kafkasgdbucketl-
2/topics/s3 testtopic/partition=0/s3 testtopic+0+0000000000.avro
tes.avro

download: s3://kafkasgdbucketl-

2/topics/s3 testtopic/partition=0/s3 testtopic+0+0000000000.avro to
./tes.avro

root@stlrx2540ml1-108:~#

22. YREE QIMSHHH avro-tools-1.11.0.1.jar (Ol AHE 7H5)E ALRILICH "OtIEX| OF7t0[EM)E SelgLCt

200

root@stlrx2540m1-108:~# java -jar /usr/src/avro-tools-1.11.0.1.Jar
tojson tes.avro

21/10/30 00:20:24 WARN util.NativeCodelLoader: Unable to load native-
hadoop library for your platform... using builtin-java classes where
applicable

{"f1":"valuel"}

{"f1":"value2"}

{"fl1":"value3"}

root@stlrx2540ml-108:~4#


http://mirror.metrocast.net/apache/avro/stable/java/
http://mirror.metrocast.net/apache/avro/stable/java/
http://mirror.metrocast.net/apache/avro/stable/java/
http://mirror.metrocast.net/apache/avro/stable/java/
http://mirror.metrocast.net/apache/avro/stable/java/

Confluent Self-Balancing 22{AH

0|0l Kafka 22{AEE 22|YCHH S22 ME|MS CHE E2710] ME LS S AH
HHOM HIZET 2 AA ZFHE[E = ot= O T2= X0 2dsg AL KafkaZt
22 F=E =X9| A2 i Hlo|E & 7H45hs &2 NtHel HAZRH e =

A LI E3| 2={AH 2|0 0| A2[E[ZH i E2|AH0[EE A== FR0= HS
JFGLICE 8Lt JHE 22 Kafka AFE A0 M = O] ZE M[A = A[ZHO| EO| 22| F 7t
wdot| eSLCt.

0| A&0A< Confluent Self-Balancing 22{AE 7|58 HAESHH S22{AH EZ2X| HE = 87258t 2C2
7|8t 2 MZTHE XHsSHHELICE Confluent rebalance EIAE = == Z0ff EE= &2 L E0|AM E27 79| H|O|E
MEHo| Hest 2 M BEEHE FII5t= Al7te £8dt= Ol ©20| ELICH 7|E Kafka #4000 = S A
Z7tol| w2t RZEHE O|0|E{Q| 0| BIISHX| T AZH AEE|X|0|AME AZO| H|0|EHZ HITHEILICE NetApp2
HASS HIEO R AIEZStE AER|X|0|A MZEHEL 7|Z= Kafka OFF|EIAO| M & % EE= & 2 0oj| 0| RO{X|A| =X,
SHAHQ| =0 et My o=z FIHeL(C)

XHH| 224 2| AEO| A THE|M HZFO| 20| XHSSHE|0| Kafka®] X2(2HS H|Msteln B2y S5
JH3ESIH 72 22AEIS Mot o 012 2 RHS S 4+ USLICH oFEol MefolM XN 28 £
SeiAEE 527 MAle| HolE 2782 BLIEYsn X4 OR IE| NS HEHote S2{AH 452

A RBFEILICE ZUBS SR SAS o) XY B T 22AEE M@ HE7{0] Zxf w 0| B2
A2 HSOE QIAStD B4 TE|N BT E2|HBILICE 012 Sof H27HES | £7kstn shE 4 Yooe
Kafka 22{AE{0] 2140| ZEEOR £OTILICE 02/3 O|HS +5 Jg), BRst 43¢ L TYETS HBBHE G
ABHE|= 91T @20| 9J% g{o| MZELICE 2k HlO|E| HEHO| BM Cf 2| 225D, 2AEIS X4Ho=
=80 Stz T4l T 71t Qe O[HIE AEajel ZeH e UEY & YALICH

D Ak XE

Of MlM0jAM= O] ASBOM L2 W

fjo

HE L

rlo
Mot

* NetApp2| 4E5S 7|22 S3 QEME AE2|X[= 0| E R&ESH |XIsts O 7 HetetLct.

=]
* X2|20] &2 SAN(S3| FC)2 ArEot0] E27{9| St |0 £= 2 L|A3E RAIE = ASLIC 2HLISHA,
ContFluent AIZd AE2|X| F-H0M E27 C|o|Ef C[2E2|0f U= C|0[E{2] A7|= HIO|E{7t LENME
AEEX|Z O|SE= MOIHE 37| 8 BEE A|ZH2 7|E2 2 gLt

* QEHE M¥AE MOIHEL M O L2 453 MIYLICH HIO|E = & &1 512MBE HIAEJSLIC}.

—

* KafkaOll M= slii2h =H|0f| CHall A4 A=l 2t 2| T E0f| CHSt 7| EE= ZH(HEO|E)2| 20|17} length.key.value THZH 20|
O[5l AM|O{E!L|Ct. StorageGRID2| 22 S3 RLEHME % 5l AM M50 4 =2 4= FMEJSLICE 0|2
£0{, 512HI0| E= 5.8GBps 4, 1024H}0|E= 7.5GBps S3 Z4l, 2048HI0| E= 10Gbps 717t0| M2

Ct2 2212 length.key.valueE 7|ZQ 2 S3 QEHME £ 8! x3| A= LIEFH Zdo|Ct,
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S3 Ingest and Retrieve

0Bs

== |ngest rate == Retrieve rate

*Kafka B4, * AZY AEZ|X|Q M58 TAA|7|2H TierFetcherNumThreads %!
TierArchivernumThreadsE =2 £ U&LICH YLHH O Z TierFetchernumThreadsE =2|X CPU 20 42}
UK|SHE=2 =2|1 TierArchivernumThreadsS CPU T £0| MutOZ s2| X}t gL|Ct 0|2 S0, MH
£40iM 87H2| S2|H Tt Y= BFEE AFESH= 82 confluent.tier.fetcher.num.threads=8 5!
confluent.tier.Archiver.num.threads=4Z M&gtL|C},

* o= Ao CheE AlZH ZEE < FRZE AFIEIE A ME L0 23 MIOHE oA AKZE S A AR X
FELICh tidl o] mAS AK[Str| Fol|l 7|=2240] 3AIZER! AlZH ZHA 0| QLS LI,

confluent.tier.topic.delete.check.interval.ms 42 £83t0{ 0| ZtAHQ| IS HAY £ UELICL FH| £=
SHAEE AH|SHe 2R 8Y Mo QEMER £502 AXE 4 Q&LICE

**AEY AERX| LWE S0 CHSE ACL. * 2-I2|0|A HiZo| AT D Atal|l= A AEZ|X|0f| AEE[= LHE
ar=0f| CHoll ACL S{7HAHE & etst= A JILICE Of TIO|E{of CHot WMAE HEH ALEXIO|AH| Tt H[otste{H ACL

TAS AEYLICH O|FA| ot LiE S=0| QTS 22 & HEY AE2|X| H[0|E 3 HIEHH O[E{0] Chet
T HMATE LRIE O

kafka-acls --bootstrap-server localhost:9092 --command-config adminclient-
configs.conf \

-—add --allow-principal User:<kafka> --operation All --topic " confluent-
tier-state"

(D) M8 <Kafka>'E HHZO| MK B2 mFOR uHELIC
OlE =0, "confluent-tier-state" HH2 ASH AEZ|X|Q| LHE &Z0f CHot ACLS HEHSILICE S ASH
AER|X|Q} 2HEHE LHE FH|= StLHEEQILICE O] WA= e =29 2 E =0 Chol Kaftkall F2 HHS
M| 238t= ACLS 2tSLCt.
ARO[ &
Kafka AFO|&2 Tt M23t, 8ter 8l E|MO| 47tX| M REE faeh &~ QGL|CE
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Cheot
Che R E= XX Apache Kafka AF8XE EE= X7 A AL AL HetetL(CE O] 2E0|M= ME|ZF MBps, $471
mot2, HE A 2|AA ABE(VI22 60%)1 22 @+ A S S LT o 2I3|0[A(H|0] H|E, VMware,
Kubernetes = OpenStack) 2= S2IRE2t 22 220 TYY  JUSLICE o] YHE HIEO Z Kafka

22 AEC| 37|18 ZHSIH HEFH, zookeeper, Apache Kafka ¢1Z XX} A7|0F B|X|AEE| REST IEA|,
ksqIDB 3 Confluorent M|0f ME{0f| B2t Mt =7} HSEL|CH

= NEstE 74 BEE Dajsl HAAR. MLUSH
HMBIBILICE O] MO MAXE AERI T2AA Y

y —— O

AEY AE2|X|Q| B Kafka 22AHQ A7|E 2HY =
DEE= SEE Apache Kafka ArEXtL 2 HO|El AHE At|0f]
AHIXHE 9IS 37|18 Z=F5h= Wl chol 2FetLct.

IZSM

Apache Kafka2| M AtXHOi: HIO|E|E 22t0|HE, REST ZEA| = Kafka {4E)E HHst7| {6l Ct
Xl=gLct.

dlo

e

i

* * 0|E. * Spark.

* * Producer type. * 38 T2 = MH[A TEA|(RDBMS, MQTT, 7|Et) & 7| & O|O|E{H|0]| A (RDBMS,
NoSQL, 7|E}). "2 E"E MEdS T JUSL|CH

« * XEHO[HIE £ TR M| * (0f: 1,000,000).

o * &|T§ M2|Z * X2 O|HIE 2(0i|: 4,000,000).

* * "W HAIX| 27|, * (HIO|E), &f=E|X| @t (0l Z[CH 1MB, 1000).

o *HA|X| FHAL * SME Avro, JSON, ZZE S HIH HIO|H2|, HIAE “Rt R2772Q " 9l 7|Ef,
o * 2| A% * FM2 1, 2, 3(Confluent recommendation), 4, 5, EE= 6.

* * HE AMZE > 1(0:) HIO|E{E Apache KafkaOll Z0tL} 23St K& |E &5t
THRIZ 12 Y ELICE o Al7|= EE 7|2to] 10822 2ot ZRE 7HgeLCt.

* "Enable Tiered Storage to Decrease Broker Count and Allow for Infinite Storage?" 2t212+2 MEiBtL|CT,

* AEY AEEXE MESHE 3R EZ EEE= E27{0| 2ZZ MY El H|o|E 9| 3t MEE HOElL|L}. of7to[=
HE UCE= 0F710|E QENME AEE|X|0f HO|E{ 7t MEE|= 7|2tS HOogL|Ct.

* *O7t0|2 AERX| HE. * 1(0]:) OFFH0|E AE2|X|0f T|O|H E OfLt LS et MFstH= < Fet 7(2t
S Aol T2 1= YHEILILE of AMY|E FE EES I8 1042 |RAlol= A2 JHge

* * Growth Multiplier. * 1(%|:) 0| l1H7H E—’.‘—Q 20| oixh ME|ZE J[Ete = St= B 1= EF LIt =7t &
et 37|15 =3ote™ o] o7 H4-E 4% b= AFELIC

E
o * AMF QUARA = * 10(0]:) ROILE B2 Z2FA AAHATE HHELNF? O] IZH2 CPU FIHE AO[E
A dtofl S&5t71 | s WRFLICH Bl 2HS CPU ZE7} AlMol| E2HEIX| 9t S LIERHLICY

Of off®| =ofl iz} 37| E Z=FotH HLtxtof ch3a 22 S FLid.

© A=E|X| 42 HIO|EQ| HF XME2|ZF: 1Gbps. Y=E|X| 242 HIO|E B [T XE2|Z: 4Gbps. Y& El HIO|EQ

W N2|2 400Mbps 2=E HHO|E £Hel2Q| [T A2[Z: 1.6GBps. 0] 22 7|2 60% YHES 7|Hte=
BHLICHO| 2t HAE 4 US).

HATS o2

o QP E 2HZI 3 ME AEE|X| £: 31,104TB(EH ZEh), &=, & HEZ7] ot710|2 AEE|X| EQ:
378,432TB, ¥%. AI2 "https://fusion.netapp.com” StorageGRID AHO|Z:

AER T2 M| M= OtItA| KafkaZFE C|O[E{S 2:H|5t1 OfIX| KafkaZ CHA| ‘Ytdt= OHE2(H|0|1M = ME[AS
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https://fusion.netapp.com

AFotof FLict. cHE =22 &
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VEH HIME HE
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2 HAIXIE ME|sts o otk ZEL7?

b

—
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* "AE AERXE AHESI] HEFH 5 F0|11 9 AT AER|X|E S{ESIAUSLINN? Eelgtg MEfBtL|Ct,
« *opto|E AEE|X| EE, * 1A(0l]:) ot7to| 2 AE2|X|0f HIO|E{ S Yot} QSO XEstH = AL 2ot 7|2t
SOt olo| HR| 2 12 YFLICL o] AXY|= B3t HEZ Qo 10HE RXISH= A= JHEBLICE
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Qo YHS V|HeE AER TRMA QIAEA S FH| IHE[M of &0f| CHEE AfO|ZQ] BEFS ol &t = USLICH
* O AEE IZNM S8 T2l = ChSHt 22 2| QAHAT HRSL|CHL S0{2E Y=0il= o[22t B2
OIE[MO| Hedg 4 AUSLICE o] 0i7i HaKE 2helst2{™ Confluentdl|] E2|5HYA|2.
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AH[XE
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* * 0|&. * Spark 2H|X},
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c ol S8 20N o] HEE 4&LI7? 0| 07 H-E oMol A™El MAKL 5 AEZ AtO| 0| HATLICE,
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© "WT AM2[Zofl T3l 2,0007H, 8 &5 82
* Z|CH X2[ZFofl CHal 8,0007H, &% &= 82
© 8% S+ ZET Y M2[Z0il thdh 2,0007H
* 4 S5 Zee 2o H2(ZHoil Chdh 8,0007H

S0Q= FH0l= 0] #2 ME[NE HRst ALICH 2HQI5t2{H Confluentdl] 225 AIL.
LA, AEZ T2 MM 3 AH[XHOf Cist 7 Aleh 2lof = ChEat 22 37t 27 ArdS ®SHHOoF gLt

© * THMAM AZE * Off: 4A|2F Apache Kafka E27 SAE| ZOW7t LSt |:1|O|E17} £ A TR 7} LSt
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H HZ 2Z2)|0|A VMware 2Z8|0| A, AHLH0O]| OpenStack = 2|0/ A0 KubernatesZt L &L|7H?

crSAE M HE * T0f £ 48(0]), HIEY 3 I 28 (10GbE, 40GbE, 16GbE, 1GbE E= [H2 23),

**AEEK| 28 2AE 12(00:) R AEY X|RE|= OfE EEI0|H = SSD = R IHYLITN? Confluent=
EJ\EI:I- 127Ho| 0|.|: |:E|.Q|I:|E -‘.l_lxl-oI-L_||:|-_

—od

« * AEE|X| E/ZE(GB). * 1000(0:) ot EE0IM R 7|7HHI0|EQ| AEE|X|E NHEY £ USLI?
Confluentoﬂkl._ 1TB C|A3E HEEL|CH

c * AER|X| M AEE|X| EE2 YA A HELIT? Confluent= Raid100lA 2 E Confluent 7|52 0|8
Ag HEELICt JBOD, SAN, RAID 1, RAID 0, RAID 5, %! 7|E} R X EL|CH

* Y 28 NE2|ZH(Mbps). * 125(01:) Bt AER[X| 2E0| £ HI7HI0|E HHR|2 gL 2 = /= &5
dotLt ElL|77H? Confluents YEMM O Z 125MBps M2|ZFe| HEZE St= =2t0|EE HE L :r_
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rr

oE HeE 2T = SE{AE 7|8 MEELICE 2|0 EAIZ oAl o7 HE EOHZ Confluent KafkaOfl CH St
Ct2 Ato[EE ZEASUICH

* * O}IMX| Kafka. * HE27 $: 22. 2 AEJ} AEZ|X|0f HIIEE|O] J&L|CH SAE £E2 F0|11 28t
AEZ|X|E S22 HZY AEZ|X|E MHtE 20| E&LICL

* * Apache ZooKeeper. * Count:5; Apache Kafka Connect Zt21X}: Count:2; Schema Registry: Count:2; REST
Proxy: Count:2; ksqlDB:Count:2; Confluorent Control Center: Count:1.
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* OfImpX| Zp=7f2t
"https://www.confluent.io/what-is-apache-kafka/"
* NetApp MIZE AHA
"https://www.netapp.com/support-and-training/documentation/"
* S3 YA O HE MF ZE

"https://docs.confluent.io/kafka-connect-s3-sink/current/configuration_options.html#s3-configuration-
options"

* OfIpX| 7tZF}
"https://en.wikipedia.org/wiki/Apache_Kafka"

* Confluent 22| Fot AEZ|X|
"https://lwww.confluent.io/blog/infinite-kafka-storage-in-confluent-platform/"

* ContFluent Tiered Storage - 24 At| S ALO| A
"https://docs.confluent.io/platform/current/kafka/tiered-storage.html#best-practices-and-recommendations”

* Confluent 22 ZE Amazon S3 A3 7{4lF
"https://docs.confluent.io/kafka-connect-s3-sink/current/overview.html"

* Kafka AtO| &
"https://eventsizer.i0"

* StorageGRID AO|Z!
"https://fusion.netapp.com/"

* Kafka 28 Al
"https://kafka.apache.org/uses"

* confluent platform 6.02| XAH| 7 £ Kafka 22| AH
"https://www.confluent.io/blog/self-balancing-kafka-clusters-in-confluent-platform-6-0/"

"https://www.confluent.io/blog/confluent-platform-6-0-delivers-the-most-powerful-event-streaming-platform-
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r

| NetApp NFS direct access ‘
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